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Preface

This publication presents the Framework for the é&d@wment of Environment Statistics
(FDES) 2013, which is the revised version to thginal FDES that was published in 1984 by the
United Nations Statistics Division (UNSD). The téd Nations Statistical Commission, at its
41st session (23-26 February 2010), endorsed a pfrodtamme and the establishment of an
Expert Group for the revision of the FDES and theedlopment of a Core Set of Environment
Statistics, taking into account the scientific,ipcdl, technological, statistical and experience-
based developments of recent decades.

The United Nations Conference on Sustainable Dewedmt (Rio+20, June 2012)

outcome document “The Future We Wdrtbntains several references to the importanceiaf. d
information, and indicators and in particular, enmimental data. The FDES 2013 is expected to
contribute significantly to improved monitoring anmgkasurement of the environmental dimension
of sustainable development and to the post-201Bldpment agenda. The use of the FDES 2013
in national statistical systems will enhance depelents in this field of statistics, as it is both a
multi-purpose and flexible tool that can be taitbte specific environmental policy concerns and
priorities of the countries, as well as accommodlaeg different levels of statistical development.

The FDES 2013 covers issues and aspects of thebament that are relevant for analysis,
policy and decision making. It is designed to dsaiscountries in the formulation of environment
statistics programmes by: (i) delineating the soofpenvironment statistics and identifying its
constituents; (ii) contributing to the assessmémtada requirements, sources, availability and
gaps; (iii) guiding the development of multipurpaksa collection processes and databases; and
(iv) assisting in the co-ordination and organizatid environment statistics, given the inter-
institutional nature of the domain.

The revision of the FDES was undertaken as pdoiNg$D’s work programme on
environment statistics. The Expert Group on theistew of the FDES assisted UNSD in
implementing the revision process. The Statis@anmission at its 44session in February 2013
is expected to endorse the FDES 2013, includin@ttre Set of Environment Statistics, together
with a plan of implementation.

! Rio + 20 outcome document (http://daccess-ddsagrg/doc/UNDOC/LTD/N12/436/88/PDF/N1243688.pdf?6REment)
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Introduction

Why is a framework needed?

1.1.

1.2.

1.3.

1.4.

Though environment statistics is still a relativew statistical domain, the demand for
such statistics is increasing in step with contthesvironmental degradation and the
challenges associated with better management atieonment. The recognition that
human wellbeing depends on the environment hawladyrowing list of environmental
issues on which decisions must be taken, suchraatel change, biodiversity loss and
natural resource management. Given the need f@mrgments, businesses, households
and other decision makers to deal effectively hibse issues, the environment statistics
informing them must be of the highest quality pblesi

Environment statistics inform about the state amghges of environmental conditions, the
guality and availability of environmental resourci®e impact of human activities and
natural events on the environment, the impact ahging environmental conditions, as
well as the social actions and economic measukes tay societies to avoid or mitigate
these impacts and to restore and maintain the tgmdt¢he environment to provide the
services that are essential for life and humanbeeéil.

Environment statistics thus cover a wide rangenfafrmation and are interdisciplinary in
nature. Their sources are dispersed over a vasfetgta collecting institutions, and
similarly numerous methods are applied in their pibation. The field of environment
statistics requires a proper framework to guidel@gelopment, coordination and
organization.

An environment statistics framework: (i) marks the scope of environment statistics; (i)
facilitates a synthesized presentation of data fvanous subject areas and sources; (ii)
suitably simplifies the complexity of the environmi@o as to render its measurement
tractable; (iii) helps identify the range of sttts relevant to societal decision-making
regarding the environment; (iv) is coherent witlimieworks for statistics already used in
other domains in order to facilitate the integmatod environment statistics; and (v) is
conceptually based.
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Background

1.5. A Framework for the Development of EnvironmentiStes’ (FDES) was first published
in 1984 by the United Nations Statistics Divisi&NSD), along with its subsequent
publications Concepts and Methods of Environment Statistics: duBettlements
Statisticg (1988)andConcepts and Methods of Environment StatisticgisSitss of the
Natural Environmerit(1991). The 1984 FDES and subsequent publicatiaxs been a
useful framework for guiding countries in the degghent of their environment statistics
programmes. During the time since its publicatioere have been many scientific,
political, technological, statistical and experiefiased developments which suggested
that the FDES was ready for revision.

1.6. As aconsequence, the United Nations Statisticatif@ission, at its 41st session (23-26
February 2010), endorsed a work programme andstiableshment of an Expert Group for
the revision of the FDES and the development obeeGet of Environmental Statistics.
The members of the Expert Group represented proslacel users of environment
statistics of countries from all regions and atadé#nt stages of development, as well as
international organizations, specialized agenaiesron-governmental organizatiohs.

The revision process

1.7. The revision was based on an agreed set of craadaehas been supported by extensive
international expert consultation. The 1984 FDESS wsed as the starting point. It was
revised taking into account the lessons learnechdutis application in different countries
as well as improved scientific knowledge aboutegheironment and new requirements
created by emerging environmental concerns andysues including major multilateral
environmental agreements (MEAS). The revisiondiss taken into account the
increasing prominence of environmental sustaingtaind sustainable development issues
and concepts. EXxisting environment statisticsiadatator frameworks were analyzed,
including major developments in the field of envineental-economic accounting and
selected thematic developments pertinent to enwieon statistics. (For more information
on developments since 1984 and on MEAs please seexB: Developments since 1984;
and Annex C: Multilateral environmental agreements)

2 UNSD, “A Framework for the Development of Enviroamtal Statistics”. Available from
http://unstats.un.org/unsd/publication/SeriesM/Svi_78e.pdfaccessed 18 June 2012).

3 UNSD, “Concepts and Methods of Environment StasHuman Settlements Statistics” (1988). Avaitaisbm
http://unstats.un.org/unsd/publication/SeriesF&3ti 51e.pdfaccessed 18 June 2012).

4 UNSD, “Concepts and Methods of Environment StiasiStatistics of the Natural Environment” (1994yailable from
http://unstats.un.org/unsd/publication/SeriesFE3Eti 57E.pdfaccessed 18 June 2012).

5 UNSD, Expert Group on the Revision of the UN FDBSailable from_http://unstats.un.org/unsd/enviremiifdes/fdes_egm.htfaccessed 18
June 2012).
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1.8.

The revision was undertaken as part of UNSD’s wasdgramme on environment
statistics, supported by the Expert Group on thadken of the FDES. The drafts were
reviewed in four face-to-face meetings of the Ex@oup and in several rounds of
electronic discussion. The Core Set of Environngtatistics was tested by 25 countries
and two organizations. The final draft of the FDE& subjected to a Global Consultation,
yielding feedback from 71 countries, areas andraegdions. The present document is the
result of this wide consultation process.

The FDES 2013

1.9.

1.10.

1.11.

1.12.

The FDES 2013 is a multi-purpose conceptual artésstal framework that is
comprehensive and integrative in nature. It marksize scope of environment statistics
and provides an organizing structure to guide tbaiection and compilation and to
synthesize data from various subject areas anaasuilt is broad and holistic in nature,
covering the issues and aspects of the environthahare relevant for analysis, policy and
decision making.

The FDES 2013 targets a wide user community inolgiénvironmental statisticians in
national statistical offices (NSOs), environmemtdministration and management as well
as other producers of environment statistics.elpto mark out the roles of the different
data producers, thus facilitating coordination.

The FDES 2013 is structured in a way that allowkdito economic and social domains. It
seeks to be compatible with other frameworks astesys, both statistical and analytical,
such as the System of Environmental-Economic Actogr{SEEA), the Driving force —
Pressure — State — Impact — Response (DPSIR) frarkeand the Millennium
Development Goals (MDGSs) or the sustainable devety indicator frameworks. Itis
based, when applicable, on existing statisticasifecations. As such, the FDES facilitates
data integration within environment statistics anth economic and social statistics.

The FDES 2013 organizes environment statisticsargtructure of six components, each
of them broken down into sub-components and sialdbpics. The six components
cover environmental conditions and quality; theilabdity and use of environmental
resources and related human activities; the usieoénvironment as a sink for residuals
and related human activities; extreme events asabthrs; human settlements and
environmental health; and social and economic nreador the protection and
management of the environment. The statisticactompresent the quantifiable aspects of
the components and they are grouped into sub-coempentaking into account the types

and sources of the statistics needed to descréme.th
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1.13. The FDES 2013 sets out a comprehensive (thougbxinatustive) list of statistics (the
Basic Set of Environment Statistics) that can lelue measure the statistical topics. The
Basic Set is organized in three tiers, based otetret of relevance, availability and
methodological development of the statistics.

1.14. Within this scope, a Core Set of Environment StiaBshas been identified as Tier 1. The
objective of the Core Set is to serve as an agtieited set of environment statistics that
are of high priority and relevance to most coustriéarmonized international definitions,
classifications and data collection methods fos¢hgtatistics will be provided in
subsequent methodological handbooks to facilitae production in an internationally
comparable manner.

1.15. The FDES 2013 is relevant to, and recommendeds®eiby, countries at any stage of
development. However, it is particularly usefugtade the formulation of environment
statistics programmes in countries at early stagédse development of environment
statistics by: (i) identifying the scope and comsint components, sub-components and
statistical topics relevant for them; (ii) contrilmg to the assessment of data requirements,
sources, availability and gaps; (iii) guiding thevdlopment of multipurpose data
collection processes and databases; and (iv) iassistthe co-ordination and organization
of environment statistics, given the inter-instagl nature of the domain

Structure of the document

1.16. Chapter 1 of the FDES 2013 gives an overview ofhtlaén characteristics of environment
statistics. It identifies the main uses and useupgs, the relationship between
environmental data, statistics, accounts and inolisaThe typical sources of data, the
most important temporal and spatial consideratayesalso introduced. A brief description
of existing classifications, categorizations anueotgroupings widely used in environment
statistics is also presented. Particular attenigraid to the institutional aspects of
environment statistics.

1.17. Chapter 2 presents the conceptual foundation ofFBteS, explains the underlying
fundamental concepts and how those concepts tel#e Framework. It describes the
scope of the FDES and explains how the underlyargepts have been translated into the
the six components that constitute the Framewoiktroduces the hierarchical layers of
components, sub-components and statistical topaigprovide the organizational structure
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1.18.

1.19.

1.20.

1.21.

for environment statistics. Finally, Chapter 2 expk the relationship between the FDES
and other frameworks, particularly with the SEEAl éime DPSIR analytical framework.

Chapter 3 provides an expanded discussion of thgponents, sub-components and
statistical topics of the FDES. It describes tHewa&nce of the statistical topics, the typical
data sources and institutional partners. It setsedevant statistics that are needed to
describe the statistical topics and their relatigos and provides information on the most
important aspects of temporal and spatial aggregais well as on existing methodology.
These statistics constitute the Basic Set of Enwirent Statistics.

Chapter 4 presents how the Basic Set of Environi@tatistics is organized in three tiers
based on the relevance, availability and methodcédglevelopment of the statistics, and
introduces the Core Set of Environment Statisfiéer(1 of the Basic Set), describing the
criteria and process for their selection.

Chapter 5 gives examples of the application ofRDES to selected cross-cutting
environmental and socio-economic issues (suchimatd change) as well as to specific
sectoral or thematic analytical needs (such asuature and the environment; water
management; the energy sector and the environmiérgse examples illustrate the
flexibility and adaptability of the FDES to diffareuser and policy needs.

Annex A contains the full Basic Set of Environm&matistics. Annexes B-D provide
supporting information on the conceptual and potieyelopments since the publication of
the FDES in 1984; on the major multilateral enviremtal agreements relevant to
environment statistics; and on some of the mosomapt classifications and other
groupings used in environment statistics.

Future work

1.22.

Following the endorsement of the FDES 2013, wotkfatus on the development of
detailed methodological guidance for the Core $&nwironment Statistics and the Basic
Set of Environment Statistics, including classificas, definitions and data collection and
compilation methods. It will build on existing mettologies as well as on ongoing
methodological work in the field of environmenttsacs and environmental-economic
accounting.
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Chapter 1: Overview of Environment Statistics — Chaacteristics and Challenges

1.23.

1.24.

1.25.

1.26.

1.27.

This chapter describes the domain of environmextiis§ics, introduces its main
characteristics, and discusses some of the metbgidal and institutional challenges that
need to be considered when working in this fielthe FDES, as a tool to organize the
contents and the production of environment stasswill be described in depth in Chapter 2.

Environment statistics cuts across several disepland draws data from a wide range of
different sources. Besides the NSOs and envirorathemhistries, several other institutions
are key players in the production of data usedinrenment statistics. To effectively
produce environment statistics, statistical andrenmental expertise, institutional
development capabilities, and adequate resoureesgaially necessary. Within this relatively
new statistical domain, methodological resouraasistand good practices are being
developed and systematized progressively. Ongienglopment and organization of
environment statistics can also be observed ainatand international levels. However,
many countries still require substantial technasdistance and capacity building in
developing their national environment statistiosgpammes.

1.1 Objective of environment statistics

The objective of environment statistics is to pdavinformation about the environment, its
most important changes over time and across latgtend the main factors that influence
them. Ultimately, environment statistics aim ag\pding high quality statistical information
to improve knowledge of the environment, to suppeitience-based policy and decision
making, and to provide information for the gengmallic, as well as for specific user groups.

1.2 Scope of environment statistics

The scope of environment statistics covers biomgaysispects of the environment and those
aspects of the socio-economic system that dir@afiiyence and interact with the
environment.

The scope of environment, social and economicssiEioverlap and it is not easy to draw a
fine dividing line between these statistical are@scial and economic statistics describing
processes or activities that have a direct impacbointeract directly with, the environment
are widely used in environment statistics and #reywithin the scope of the FDES. Beyond
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1.28.

1.29.

1.30.

that, other relevant social and economic statisttesalso required to put environmental issues
in context and to facilitate the integrated analysienvironmental, social and economic
processes. The use of consistent definitions Esgifications among these fields helps their
integration. When properly integrated, data and other inputs fileese domains enrich the
analysis of environment statistics.

1.3 Main uses and user groups of environment statiss

Environment statistics serve a variety of userduihing but not restricted to:
i. Policy and decision makers at all levels;

ii. The general public, including media and civil sbgie

iii. Analysts, researchers and academia; and

iv. International agencies.

Different users need environment statistics aedfit levels of aggregation and depths of
information. They may need cross-cutting environteatistics data sets, for instance
regarding climate change. In other cases theyangybe interested in particular topics and
themes pertaining to specific sectoral analysisgolity making. Policy and decision makers
at the highest levels and the general public wtend to use environmental indicators and
more aggregated statistics. Environmental admatistn, researchers, analysts and academia
may be more inclined to look at extensive and tetanvironment statistics. International
agencies typically have well articulated environtaédata needs based on environmental
agreements or international data collection praeess

Environment statistics support evidence-based ypathiaking by enabling the identification of
environmental policy issues and the objective glieation of measures and impacts of
policy initiatives. They strengthen assessmentautih quantitative metrics, making analyses
more robust through the use of timely and compardbta. The type, the level of thematic,
spatial and temporal aggregation, and the formahefronment statistics depend on the type
of the user and the intended purpose of use. Tde products of environment statistics are
detailed tabulated environment statistics serielsemvironmental indicators stored in multi-
purpose databases and disseminated in the form-li@® databases as well as different types
of publications such as compendia, yearbooks aatd ef the environment reports.

1.4 Environmental data, statistics and indicators
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1.31.

1.32.

1.33.

1.34.

1.35.

Environmental datare large amounts of unprocessed observationmaadurements about

the environment and related processes. They canlleeted or compiled by statistical
surveys (censuses or sample surveys) by NSOs er jpéints of the national statistical system,
or they may originate from administrative recongsgjisters, inventories, monitoring

networks, remote sensing, scientific research fiahdl studies.

Environment statisticdescribe, aggregate, synthesize and structureosmvental and other
data according to statistical methods, standardpascedures. It is the role of environment
statistics to process environmental data into nmegnl statistics that describe the state and
trends of the environment and the main procesdestiag them. Not all environmental data
are used in the production of environment staistithe FDES provides a framework that
identifies environmental data that fall within g#sope and then contributes to structuring,
synthesizing and aggregating the data into stedisseries and indicators.

Environmental indicatorare used to synthesize and present complex gtst#std are
measures that summarize, simplify and communicdbenation. Given that environment
statistics are usually too numerous and detaileshtisfy the needs of policy makers and the
general public, they often require further proaegsind interpretation, resulting in
environmental indicators. Environmental indicatioase the purpose of defining objectives,
assessing present and future direction with redpegbals and values, evaluating specific
programmes, demonstrating progress, measuring ekang@ specific condition or situation
over time, determining impact of programmes andzegimg messages. Frameworks such as
the DPSIR, or policy frameworks such as the MDGthersustainable development indicator
frameworks are typically used for the identificatiand structuring of indicators.

Environmental indices, a special type of indicatare composite or more complex measures
that combine and synthesize more than one indicatstatistic that are weighted according
to different methods. An index can provide a vhlasummary measure for communicating
important messages in a popular way and thus ga@sirareness; however, they often raise
guestions related to their proper interpretatioathadological soundness, the subjectivity of
weighting and the quality of the underlying statist

For specific analytical purposes, environment stiag may be organized and structured
according to different analytical frameworks susH@ instance the DPSIR framework, or
issue-based frameworks which focus on specificrenmental problems (e.g., climate
change, air pollution, land degradation, etc.)jqyebased frameworks such as sustainable
development strategies, or assessment framewocksasuthose used in state of the
environment reports.
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1.36.

1.37.

1.38.

1.39.

Accounting frameworks, such as the SEEA, reorgathieeelevant environment statistics
according to stocks and flows within and betweendghvironment and the economy based on
national accounting principles, thus linking enninzent statistics with the System of National
Accounts (SNA) and facilitating the analysis ofatednships between the economy and the
environment.

These types of environment statistics are all ingmarand interdependent. They all feed back
into each other to produce diverse and complemgptaducts that can be used for different
purposes and that fit specific user needs and resswf countries or agencies. Ideally,
information about the environment can be producebused as an integrated system which
would increase synergy and consistency, as waffasency in the use of limited financial
resources.

Geographically referenced information that includigtal maps, satellite and aerial imagery,
and other sources of data that are linked to ditotar a map feature, all structured in
databases, will also add significantly to the qitgrind quality of information that is
organized within the context of environment staisst GIS can be viewed as an integrating
technology that helps to capture, manage, anatizgibute and use a wide range of data
with a spatial or locational component.

1.5 Sources of environment statistics

Environment statistics synthesize data originatinogn a wide range of source types. This

means that the data used for the production ofrennient statistics are not only compiled by

many different collection techniques but also byngndifferent institutions. Source types

include:

i. Statistical surveys (e.g., censuses or sample gsinfgpopulation, housing, agriculture,
enterprises, households, employment, and diffeaspécts of environment management);

ii. Administrative records of government and non-gokegnt agencies in charge of natural
resources as well as other ministries and autberiti

lii. Remote sensing (e.g., satellite imaging of land wseer bodies or forest cover);

iv. Monitoring systems (e.g., field-monitoring statidos water quality, air pollution or
climate);

v. Scientific research;

vi. Special projects undertaken to fulfil domesticrdernational demand.
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1.40.

1.41.

1.42.

1.43.

These source types are usually used in combinattoninstance, statistical surveys and
scientific research involving remote sensing arh lnovolved in the estimation of some types
of emissions to the air. While statistical survapsl administrative records are commonly
used in all areas of statistics (economic, socidlenvironment) and the use of remote
sensing data has become widespread, the use dral@taionitoring networks, scientific
research and special projects are mostly speoifice production of environment statistics.

Environment statistics rely to a high extent oradaat are collected by direct measurements
using a variety of methods, including the use afaote sensing and field-monitoring stations.
Most countries will have agencies that are pringaesponsible for the monitoring of
environmental resources and conditions. They eaentities on their own right, or can be
government agencies with other primary functiorad till have departments that deal with
environmental matters. These agencies will typrdave two main types of data: (i)
measured data (direct observations, field measursnemote sensing data); and (ii)
calculated data (derived using estimates and mugleli

The use of estimates and modelling to generate@mwiental data can improve overall data
guality, including accuracy and coverage, espgci@ien models draw upon two or more
sets of observations, such as field observationpled with global satellite-based
observations. Models may also incorporate admatigse data or data resulting from
statistical surveys or special projects.

The main characteristics, advantages and disadyes\t# the aforementioned environment
statistics source types are discussed b&low.

Statistical surveys

1.44.

1.45.

There are two types of surveys: (i) censuses; @nshfnple surveys. A census is a survey
that collects data from the entire population ¢éiast. A sample survey is a survey carried
out using a sampling method, in which data areectdld from a representative portion of the
population of interest and not the whole populafion

Environment statistics can be collected from susvay: (i) adding environment-related
guestions to surveys primarily intended to collieta on other topics; and (ii) using surveys
primarily intended to collect environment statistidVhen environmental data are collected
through environment statistics surveys, the suiselesigned according to its objective of

5 UNSD, “International Recommendations for WatettiStas”, 2012. Available from

http://unstats.un.org/unsd/envaccounting/irws/iralsversion.pdfaccessed 24 October 2012).
" International Statistical Institute, “The Oxforddflonary of Statistical Terms”, Yadolah Dodge, édxford University Press, 2003).
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1.46.

1.47.

producing environment statistics. However, envirentrstatistics surveys are not always
feasible or economical, therefore data are fredye@btained from other existing (e.g., social,
economic, sectoral) statistical surveys which hepeimary objective different from the
production of environment statistics.

Adding environment-related questions to other sysvs less expensive than collecting data
through a separate survey, the response burdemiimized, and the environmental data can
be directly linked to other data collected. Howewhallenges of adding questions to existing
surveys include that: (i) there can be limited gpawailable for additional questions in
existing surveys; (ii) the survey frame and stiedition of the population and sampling
selection may not be ideal for environment staisst{iii) the data may need to be reorganized
or reclassified in order to be used in environngtatistics; and (iv) respondents may not be
familiar with environmental terms nor the inforntatineeded to answer environment-related
guestions.

Environment-specific surveys can be censuses oplsasurveys. The advantages of using
environment-specific surveys are that: (i) the syrirame and sampling used can be selected
according to the requirements of environment gtesis(ii) consistent concepts and

definitions can be used in survey questions; aijdli{e most suitable type of survey mode for
collecting environment statistics can be selected.the other hand, environment-specific
surveys create additional response burden; arensiein terms of finance, human resources
and time; and in many cases there is no suitafgistes, list or map readily available to use as
a survey frame.

Administrative records

1.48.

1.49.

Administrative data kept by government agencieN@0Os may be used for statistical
purposes. Government agencies keep administra&oggds of the population, households
and establishments in response to legislation Jaégas or for internal management
purposes. While most administrative data havattoaally been obtained from government
agencies, administrative records kept by NGOs,(mdustry or services associations,
environmental associations and groups, etc.) mayla of use in environment statistics.

The main advantage of administrative data souscdsat the cost of collecting such data is
usually much less than establishing and conduetisgrvey. The level of response burden is
minimized, and complete coverage is assured o$ wmitler administration. However, there
are usually differences between administrativeiatistical terms and definitions; there is
the risk of deliberate misreporting; data may rethecked or validated for statistical
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purposes; there may be restriction of access tddtee and the coverage, though complete for
administrative purposes, might not match statikteguirements.

Remote sensing

1.50.

Remote sensing makes it possible to collect da@daogerous or inaccessible areas or to
replace costly and slow data collection on the gdy@ensuring in the process that areas or
objects are not disturbed. By satellite, aircrgplacecraft, buoy, ship, balloon and helicopter
images, data are created to analyze and compaetatieg rates, changes in the area of soll
erosion, the extension of pollution, changes imleover, or to estimate populations of
different animal species. These can be mappedjddthdracked and observed. Remote
sensing, combined with sufficient validation usatgual measurements in the field, usually
provides high quality data for environment statsti

Monitoring systems

1.51.

1.52.

Monitoring systems for the production of environmstatistics are typically comprised of
field-monitoring stations which are used to desetite qualitative and quantitative aspects of
the environmental media (e.qg., air, water or sodldy; hydrological or meteorological
characteristics; etc.). The main advantages Giktldata are that they: (i) are usually collected
using verifiable scientific methods; (ii) are udyalalidated; (iii) are often available as time
series; and (iv) frequently use models to improagdjuality.

The disadvantages of data from monitoring systemshe consequences of the fact that
field-monitoring stations, especially those mornitgrconcentrations of pollutants in the
environmental media, are usually located in “hait$preas, where there are high levels of
pollution, where there are highly sensitive areasyhere large numbers of the population are
affected. Therefore, the measurements will betiogaspecific and harder to aggregate over
space to arrive at measures of quality over laiggitories.

Scientific research and special projects

1.58.

Scientific research programmes focus on specifensific areas, therefore the data collected
and produced will depend on the focus of the reseaMany such special projects can be
relevant to environment statistics, such as stuatieglacier retraction, global GO
concentration, and biological assays to measurg@maental pollutants. Special projects
which are undertaken to fulfil domestic or intefoall demand often produce research data
that are collected by universities as well as oteeearch agencies and organizations that can
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be governmental or non-governmental. Their manmp@se is usually to fill gaps in
knowledge, assess effectiveness of different measand develop alternative policies.

1.54. The main advantages of using data from scien&fsearch and special projects are that: (i)
these data are usually available for free or far ¢dost; (ii) they minimize response burden;
(i) they can be used to fill in data gaps; ang {hey are useful for developing coefficients
for models. Disadvantages of using these sounm#sde that: (i) they often use terms and
definitions that differ from those used in statisti(ii) access to microdata may be limited;
(iif) metadata may be missing; (iv) often data available only for case examples (i.e.,
limited areas or industries); and (v) often dawarailable on a one-time basis.

1.55. A special category of data used in environmentssted comes from process-specific
technological parameters of different productiod aansumption processes relating to the
input of natural resources and the output of redgluThese data are used to produce per unit
factors or coefficients that support the calculamd estimation of the resource and emission
intensity of production and consumption processes.

1.56. Table 1.1: Types of sources of environment stesisthd main characteristit®elow shows
the main types of sources from which environmeatistics are usually derived. Some
examples of these statistics, general advantagkedisadvantages of each type of source, as
well as challenges to countries with regard toetsesurces are given.

8UN ECLAC, “Methodological Guide for developing Ensmental and Sustainable Development Indicatoksitim American and
Caribbean Countries”. Serie Manuales No. 61. A@d from_http://www.eclac.org/cgi-
bin/getProd.asp?xml=/publicaciones/xml/3/46043/PB6xmI&xs|=/deype/tpl-i/p9f.xsl&base=/ilpes/tpl/itdmttom.xslt(accessed 19
January 2013).
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Table 1.1: Types of sources of environment stastihd main characteristics

Type of source

Examples of source

Examples of statistics

Examples of advantages

Examples of
disadvantages

Challenges for
developing countries

Statistical surveys
1. Censuses

Censuses such as population and housing,
economic, agricultural or other sectoral censuses
may include environmental aspects. Specific
environmental censuses may cover establishme
engaged in activities such as water managemen
or waste management

Drinking water supply

Basic sanitation

Waste management
t$ousing quality

Use of fertilizers and pesticides in
agriculture

More representative of the
universe of informants,
more accurate data
outcomes

Periodicity is low
Expensive

Refining sectors of the
instrument to capture
more and better
environmental
information

2. Sample surveys

Includes general purpose instruments (which ma]
cover environmental issues) such as household
surveys, business surveys and other sectoral
surveys. Also includes emerging surveys
specifically designed to gather environmental
information, i.e., environmental management
surveys for business establishments (industry,
tourism, agriculture, etc.), municipal
environmental management surveys and public
opinion polls on the environment, among others.

Drinking water

Basic sanitation

Housing quality

Establishments with environmental
management systems

Production and handling of solid
waste

Opinion barometers on
environmental policies and
management

Greater periodicity and
therefore more frequent
updating of data series

Sampling and
representativeness of
sample may be a concern
in case of surveys
designed for other than
environmental purposes

Refining sectors of
recurrent instruments to
capture more and better
environmental
information

Developing and
maintaining specialized
environmental surveys of
different sectors and on
different levels

Administrative
records

Statistical exploitation of records maintained by
different government and non-governmental
agencies for administrative purposes, at various
levels (national, regional, provincial, municipal,
and so on) such as:

Customs records (imports), sectoral ministry
records, public finance and budget records, tax
returns records, environmental authority records|

Number of motor vehicles
Environmental licensing
Designation of protected area
Environmental education actions

Public spending on environment
protection

High periodicity of
production (annual,
quarterly and even monthly)
and thus high frequency of
updating

Terms and definitions
may differ from those
used in statistics; access
to microdata may be
limited; metadata may be
missing

Building statistical
capacities in sectoral
ministries and public
services

Requires stable national
inter-institutional
coordination
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Remote sensing

All kinds of remote sensing and atmospheric
measuring tools that produce images and their
interpretation: satellite imaging, aerial
photography, geodata, geodesy, geomatics

Satellite imaging to inventory forests

Remote imaging of urban sprawl
(city surface)

Land cover and land use (types)

Level, height or retract of principal
glaciers

Very accurate

Costs of imaging have
declined considerably

Cost of interpreting
images

Many national statistical
offices and Ministries of
the Environment do not
have specialists in
geomatics

Requires geo-spatial
literacy among officials
responsible for
environment statistics

Requires sufficient
resources to interpret
images and build
geospatial
representations of data

Monitoring systems

Includes various quality and pollution monitoring
stations and networks such as:

Urban air pollution monitoring stations, surface
water quality monitoring systems, glacier
monitoring systems, seawater or coastal water
quality monitoring systems, and so on.
Meteorological, hydrological monitoring
networks.

Various parameters sampled to
establish:

Quiality of drinking water
Urban air quality
Coastal - marine pollution

Temperature, precipitation, water
flows of rivers

In general, good to excellent
quality and more accurate
data and microdata

Costs of installing and
maintaining monitoring
systems and thus of
producing microdata
Usually point specific
measurements don’t
allow for aggregation
over space unless the
network is dense enough

Need to coordinate the
flow of data from
primary source in terms
of periodicity,
aggregation and format
required for feeding into
statistical production
(series, indicators)

Scientific research
and special projects

Data collected by universities, research agencieg
and organizations to fill in gaps in knowledge,
assess effectiveness of or develop alternative
policies etc.

Ecosystem health;

Diversity and population trends of
selected species;

Characteristics of solid waste;

Process specific technological
parameters of residuals

Low cost; minimize
response burden; can be
used to fill in data gaps;
useful to developing
coefficients

Terms and definitions
may differ from those
used in statistics; access
to microdata may be
limited; metadata may be
missing

Often have limited scope
and often produced on a
one-time basis

Require close
collaboration of
statisticians with experts
of the different scientific
fields
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1.57.

1.58.

1.59.

1.60.

1.61.

1.6 Classifications, categories and other groupingelevant to environment statistics

Statistical classifications are sets of discretegaries which may be assigned to a specific
variable in a statistical survey or an administafile and used in the production and
presentation of statistics.

The field of environment statistics has no singkerarching, internationally agreed
classification of the environment for statisticakposes. Instead, there are a number of co-
existing and emerging classifications and categtions for specific subject areas. These
include standardized statistical classificationsvall as less formalized groupings or
categories. Some of the classifications and caiegthat have been used in the
environmental field have not been developed spedifi for statistical purposes, and
therefore have to be linked to statistical clasations.

Standard economic and social-demographic statisfi@ssifications, such as e.g., the
International Standard Industrial ClassificationifEconomic Activities (ISIC}° and the
Central Product Classification (CP€)or the International Classification of Diseases
(ICD)*?among others, are relevant for and used in enviemrstatistics. The use of these
classifications facilitates the integration of @oviment statistics with economic and social-
demographic statistics.

The pioneering environment statistics classifiasiadopted by the Conference of European
Statisticians (CES) between 1989 and 1996 have bsshextensively for international data
collection. These environment statistics clasaffans developed by the Economic
Commission for Europe (ECE) are heterogeneous a#d of them include more than one
single hierarchical classification. They also ut# recommendations for definitions,
measurement methods and tabulations. The ECHfdagens for environment statistics
include classifications of Water Use (1989), Largey1989), Wastes (1989), Ambient Air
Quality (1990), Freshwater Quality for the Mainteca of Aquatic Life (1992), Marine

Water Quality (1992), Environment Protection Adiies and Facilities (1994), and Flora,
Fauna and Biotopes (1996).

More recent statistical classifications as welless-formalized categorizations which pertain
to specific sub-domains of environment statistioegist and are in use. They are

9 UNSD, “Standard Statistical Classifications: BaRiinciples”. Available from http://unstats.un.argéd/class/family/bestprac.p@fccessed 14 June

2012).

2 UNSD, “International Standard Industrial Classifion of All Economic Activities, Rev. 4”. Availaglfrom
http://unstats.un.org/unsd/cr/registry/isic-4.éapcessed 14 June 2012).

' UNSD, “Central Product Classification, Ver. 2”. dilable from_http://unstats.un.org/unsd/cr/registpg-2.asfaccessed 15 June 2012).
12\WHO, “International Classification of Diseases*alable from http://www.who.int/classificationsfien/(accessed 19 June 2012).
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1.62.

1.63.

1.64.

1.65.

classifications and categorizations developed figr@int international organizations and
specialized agencies, intergovernmental organizat@y non-governmental organizations.
Examples are the FAO Land Cover Classification &ysthe UN Framework Classification
for Energy and Mineral Resources, or the groupargs classifications developed for water
statistics and for energy products in the relew#dtinternational recommendations.

Many of the aforementioned classifications havenbregised, adapted and used in the SEEA
Central Framework, including the ClassificationEmivironmental Activities (CEA) which
covers the classes of activities that are consitierée environment protection and resource
management activities, mostly used for produciagjsitcs of environmental protection and
resource management expenditure. Other examm@dbharcategories of solid waste or the
interim classifications of land use and land covdiore work on classifications regarding
ecosystems and ecosystem services is being catrteas part of the development of the
SEEA Experimental Ecosystem Accounts.

Additionally, there are classifications and listsategories which do not originate in the
statistical community but are used in environméatistics, such as classifications of both
natural and technological disasters produced by tdre for Research on the Epidemiology
of Disasters Emergency Events Database (CRED — BWI}{xlassifications for protected
areas and threatened species by United Nationsdemeent Programme’s World
Conservation Monitoring Centre (UNEP-WCMC) and liiernational Union for the
Conservation of Nature (IUCN); the ecosystem repgrtategories used by the Millennium
Ecosystem Assessment; or the source categoriggdenhouse gas emissions (GHGs) from
the Inter-governmental Panel on Climate Change@pPpC

These classifications have been widely used bytid&CE, the Organization for Economic
Co-operation and Development (OECD), Eurostat, UN&1d various regional and national
bodies for international data collection. Ensurdragmonization of the different
classifications and building bridges among themaameng the most important roles of
environmental statisticians.

For more information on classifications used inisrment statistics please see Chapter 3
and Annex A which contain the Basic Set of EnvireminStatistics. The Basic Set includes a
column that lists commonly used classifications eaggorization. Annex D contains
relevant classifications and groupings in the fi@l@énvironment statistics.

1.7 Temporal and spatial considerations
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1.66. Environment statistics require the simultaneoussittaration of a number of temporal and
spatial issues.

Temporal considerations

1.67. While it is important to align the temporal aggrégas of environmental data with those used
in economic and social statistics to ensure th@pgr integration, often a uniform calendar or
fiscal year do not fit the diversity of natural ploenena; therefore the use of different time
scales, longer or shorter time periods is alsossag for the aggregation of environmental
data over time.

1.68. The environmental data used in environment stesistte measured or monitored at different
frequencies. With respect to periodicity, certaatfires of natural growth of biomass (e.g., in
a natural, slow growing forest that is not subjedbgging), or processes such as change in
land cover or soil erosion, do not justify or raguassiduous monitoring of their status, since
the most relevant changes can be observed on aalasmeven much less frequent basis.
Other environmental processes, however, changeisklygthat measurements are needed
hourly or even more frequently. One example afient monitoring is air qualit§in urban
settings.

1.69. Determining the appropriate temporal aggregatioeanvironment statistics often involves
different considerations. For example, in fluidveonmental phenomena, careful
consideration of the temporal dimension is needwstksghere can be ebbs and flows, droughts
and floods, snow and runoffs which all influenceasi@ements. Sometimes there may be
daily variations and at other times variations rhayseasonal depending on what is being
measured. Seasonal variations can be seen ifutitedtions in certain types of fish biomass,
surface water levels, ice cap surface or the imadef fires. In such cases monitoring needs
to be focused more during some months than otl@rgen these temporal aspects, statistics
often point out the maximum, the minimum and/oreotivays of describing the relevant
phenomenon and its levels below or above certamtoearks, and are not restricted to a sum
or an average over a longer period. In additioshould be noted that even when
environmental data are produced at irregular irtisf\environment statistics based on these
data can still be produced at regular intervalkefe are enough data points in each period to
do so.

Spatial considerations

13 Air quality is measured by the concentrationsartipulate matter (PM, PM,5) also known as suspended particulate matter (Sghdind level
ozone (Q) or other pollutants depending on the specifig. cit
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1.70. The occurrence and impacts of environmental phenaraee distributed through space
without regard for political-administrative bounger. The most meaningful spatial units for
environment statistics are natural units, such @emheds, ecosystems, eco-zones, landscape
or land cover units; or management and plannintslorsised on the natural units, such as
protected areas, coastal areas or river basinatiéstr

1.71. Economic and social statistics are traditionatjgr@gated according to administrative units.
This difference can complicate the collection andlgsis of environment statistics especially
when there is a need to combine them with datanatigpg from social and economic
statistics. There is however a trend towards pevdumore geo-referenced data, which
would overcome some of the spatial complicationaralysis.

1.8 Geospatial information and environment statistis

1.72. Geospatial information presents the location aratadteristics of different attributes of the
atmosphere, surface and sub-surface. It is usdddaribe, display and analyze data that have
discernible spatial aspects, such as land user weseurces and natural disasters. Geospatial
information allows for the visual display of diffart statistics in a map-based layout, which
can make it easier for users to work with and ustded the data. The ability to overlay
multiple data sets using software, for instanc@@pulation, environmental quality, and
environmental health, allows for a deeper analgkibe relationship among these
phenomena.

1.73. The complexity of current environmental issues.(elgnate change, biodiversity loss,
ecosystem health, natural disaster frequency d@adsity, population growth, food and water
shortages, etc.) increasingly calls for the integnaof geospatial information, statistics and
sectoral data for more effective and efficient nwomng of progress in the environmental
pillar of sustainable development. Geographicrmiation Systems (GIS) can help establish
the links between different types and layers oadwst providing powerful tools for storage
and analysis of spatial data and by integratinglulges from different sectors in the same
format and structure.

1.74. Geospatial information adds significant value anlityito environment statistics. Ideally,
geographic aspects of data should always be cetlectpresented and analyzed at the most
detailed scale possible, dependent on nationakdgsaand priorities. Geospatial
information enables better analysis of environmaetaes as environmental, social and
economic statistics can be aggregated or disaggegacording to a wide range of scales
and zones meeting diverse analytical and policyatets, such as: natural units (e.qg.,
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watersheds, ecosystems, etc.); administrative (gigs, municipalities, districts, counties,
regions, etc.); management units (e.g., proteateaisariver basin districts, etc.); planning
units (e.g., coastal zones, urban areas, etcgt pegperty units (e.g., cadastral units, etc.);
and analytical units (e.g., land cover units, saxgological landscape units, eco-complexes,
geo-systems, eco-zones, etc.).

1.75. A GIS is a computer system capable of capturirayjrey, analyzing, and displaying
geographically referenced informatith Geospatial data can be acquired using a varfety o
technologies such as Global Positioning System {@R& Remote Sensing satellites. Land
surveyors, census takers, aerial photographenggpaind even average citizens with a GPS-
enabled cell phone can collect geospatial datayusiS or street addresses that can be
entered into GIS. The attributes of the colleatath, such as land-use information,
demographics, landscape features, or crime sceser\@iions, can be entered manually or, in
the case of a land survey map, digitized from a foapat to a digital format by electronic
scanning. The final representation of the datarsstructed by superimposing different
layers of information as required by the analytemadi/or policy requirements.

Figure 1.1: Example of GIS data layers or themes
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Source: GAO (2004).

1.76. Remote sensing is a technique for gathering infionabout an object without coming into
physical contact with it. It is the quantitativeadysis of digital information where
measurements can be made from ground, aircrafistellites. The information is carried by
electromagnetic radiation. With remote sensindlsstre needed in digital image analysis
where computer programming, image display toolssatistics, etc., are required for
interdisciplinary work that might involve scien8stnd experts in various fields - biology,
climatology, geology, atmospheric science, chemisiceanography, and more. With

4 Government Accountability Office, (20043gospatial Information: Better Coordination Neededdentify and Reduce Duplicative Investments
http://www.gao.gov/assets/250/243133.pdf
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satellite remote sensing, global issues can besaddd by monitoring regional and global
changes.

1.77. Earth observatiofi, through measuring and monitoring, provides aightsand
understanding into Earth’s complex processes aadge#s. Earth observation includes
measurements that can be made directly or by seirsaitu or remotely (i.e., satellite remote
sensing, aerial surveys, land or ocean-based muomgtsystems) to provide key information
to models or other tools to support decision makirggesses. Earth observation assists
governments and civil society to identify and shepeective and new measures to achieve
sustainable development through original, scierdily valid assessments and early warning
information on the recent and potential long-temmsequences of human activities on the
biosphere.

1.78. Remote sensing data from satellites are acquigithtly and communicated to central
facilities for processing and analysis in GIS. iRibsatellite images, for example, can be
analyzed in GIS to produce maps of land cover and lse. When different types of
geospatial data are combined in GIS (e.g., thraaghbining satellite remote sensing land
use information with aerial photographic data ondweg development growth), the data must
be transformed so they fit the same coordinatdS uSes the processing power of a
computer, together with geographic mapping techesqeartography), to transform data from
different sources onto one projection and one ssakbat the data can be analyzed together.

1.9 Institutional dimension of environment statistcs

1.79. The institutional dimension of environment statistis as important as technical capacity
when developing environment statistics at the nalitevel. Given the multi-disciplinary and
cross-cutting nature of environment statistics,dregluction of environmental data and
statistics involve numerous stakeholders, actodspaoducers. The problems of insufficient
institutional development, overlapping mandatesfandtions, inadequate interagency
coordination and other institutional issues arg/\w&mmon in many countries. The problems
of coordination and heterogeneous development lsareacalate to the regional and global
levels, where a multiplicity of partner agenciegi@e with different mandates, work
programmes, and production timetables.

1.80. Identifying the primary institutional obstacles tiapede the production of environment
statistics and developing a strategy to overcorasdlis vital for countries keen on

5 UNEP, “Early Warning Systems — A State of the Analysis and Future Directions” (2012). Availabterh
http://na.unep.net/siouxfalls/publications/Early Miag.pdf(accessed 1 October 2012).
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developing or strengthening their environment stias programmes. The following are four
key elements pertaining to the institutional dimenghat need to be considered and dealt
with simultaneously while developing environmerattistics.

1.81. The legal framework In most countries, the legal framework for theduction of
environment statistics commonly consists of stiaastenvironmental and other relevant
sectoral legislation such as water, energy anctaltpre. Each of these laws defines the
mandate and competencies of the institutions ingehaf each sector.

1.82. Under national statistical legislation, commonlg tiSO is the responsible authority for
creating and coordinating the national statistsyatem. However, in most cases, the law
does not explicitly refer to environment statistias this is a relatively new statistical domain.
Moreover, in many cases it does not explicitly pdevguidelines for statistical coordination
among the relevant statistical parties at the natitevel nor spell out responsibilities and
obligations. Nevertheless, since the environm&btcoming increasingly important in the
development agenda, NSOs have included the praductienvironment statistics in their
programmes though sometimes without clarity onstiqgporting institutional arrangements.

1.83. In this complex institutional context there maydwerlapping mandates, duplication of
efforts, and other coordination difficulties. lact, it is often difficult to know what the
official figures are on a specific statistic beaads#ferent agencies are producing the same or
similar statistics.

1.84. Institutional developmentA well defined mandate and a specific unit iarge of carrying
out the production of environment statistics isicai for the successful organization of a
national environment statistics programme withia difficial institutions responsible for the
production of statistics. This unit requires aulagbudget for operations and a minimum
number of trained personnel for the tasks entaileéence, it is important for environment
statistics units to have a capacity building pragree for their staff along with the financial
resources to carry it out.

1.85. Inter-institutional collaboratian Environment statistics cover several topicsatbich the
data, whether in the form of administrative recordsnote sensing, scientific measurements
or survey results, are being generated by NSOsjazed agencies, ministries, provincial
and municipal governments and scientific institasioThat necessitates the collaboration of
these stakeholders, both at the strategic anditadHevel.

1.86. The collaboration of national and sub-nationalitnbns can take the form of a multi-
stakeholder or inter-agency platform tasked witbrdmating the strategic development and
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1.87.

1.88.

1.89.

production of environment statistics. These idgency platforms bring together users and
producers of environment statistics to identifyraseeeds and ensure the production of the
necessary environment statistics from a varietyadh sources in a coordinated manner. One
of the tasks of the platform is to ensure thatrmmon statistical methodology or protocol is
being used to ensure comparability and statissicahdness. Another relevant function is to
preserve continuity over time, despite significamhover of staff in the different partner
institutions.

The NSO, if tasked with overseeing the nationdldteal system and coordinating these
platforms, must have adequate authority, resowirceapacities to lead the multi-stakeholder
processes. Depending on the institutional seinumany developing countries the
coordination role in such platforms lies with thevigEonmental ministry or equivalent
institution.

Institutional cooperation of national, regional afidbal bodies The institutional challenges
common in countries are also faced by internationgénizations that are involved in the
production of environmental data and statisticet Withstanding the legal requirements
mentioned above, it is very important to consither dperational aspects that are conducive to
better coordination and resource utilization amihregnational, regional and global levels,
understanding that all potential partners haveetiffit mandates, work programmes and
deadlines to meet. In addition, reporting requigata for certain international agreements
and treaties, which are an important dimensiomefrenment statistics, need to be included
in national environment statistics programmes.

1.10 The characteristics of environment statisticand the FDES 2013

The FDES 2013 addresses the characteristics atidraies of environment statistics by
providing a conceptual foundation and organizimgditire for environment statistics,
identifying the scope of relevant statistics, agdralicating the availability of classifications,
methodologies and the most common sources of dateethas the most relevant institutional
stakeholders.
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Chapter 2: Framework for the Development of Envirorment Statistics

2.1. This chapter introduces the FDES, its conceptaah&work and the main concepts that have
been considered when designing its scope and steuctt ties the conceptual foundation to
the main structural components of the FDES, whrehfarther discussed in detail in Chapter
3. It also explains the relationship between tb&S and other commonly used systems and
frameworks.

2.1 What is the FDES?

2.2. The FDES is a statistical framework which can helprganizing the collection and
compilation of environment statistics. It is reden to, and recommended for use by,
countries at any stage of development. The prirobjgctive of the FDES is to guide the
formulation of environment statistics programmes(pydelineating the scope of
environment statistics and identifying its congiits; (ii) contributing to the assessment of
data requirements, sources, availability and g@igsguiding the development of
multipurpose data collection processes and datapasd (iv) assisting in the co-ordination
and organization of environment statistics, giveninter-institutional nature of the domain.

2.2 Conceptual foundation of the FDES

2.3. The FDES is based on a conceptual foundation tiregiders people and their demographic,
social and economic activities (the human sub-gygtes integral parts of, and interacting
with, the environmentFigure 2.lillustrates this concept, with the human sub-sysas an
integral part of the environment, and the arrovpsasenting a variety of complex natural,
demographic, social and economic processes amadtitans, within and between the
environment and the human sub-system.
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Figure 2.1: The environment, the human sub-sysdechjnteractions between them
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2.4.  Human wellbeing depends upon the living and nomdj\elements of the environment and
the goods and services they provide. People redguér environment for survival and for
various social, cultural and economic purposese fitman sub-system uses the environment
for habitat, for obtaining important physical resms, and as a recipient or sink for various

residuals. Human societies and their productioncamsumption patterns affect the

environment that supports them and other life fommgeneral. Over time, the changing

environment affects humans in different ways (Sigeire 2.2)

Figure 2.2: Environmental conditions and their clgas
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2.5. Escalating human impacts on environmental systeanklwide have raised concerns about
the consequences of environmental changes fougtaisability of human societies and also
for human wellbeing. Conditions of the living anan-living environment, natural processes
and the capacity of ecosystems to provide goodsarnuices all experience change as a result
of human activities. Due to the interconnectiogtween the different systems, changes in
one part can influence a variety of changes irediffit parts of the system.

Ecosystems and ecosystem services

2.6. The Millennium Ecosystem Assessment defines anystas as “a dynamic complex of
plant, animal and microorganism communities anchtrdiving environment interacting as a
functional unit.*® Ecosystems are systems of interacting and inperttient relationships
among their elements. They perform specific fumiesuch as biochemical cycling,
photosynthesis, including the cycling of energytexacarbon and nutrients and cleansing of
air and water.

2.7. Ecosystems provide a great variety of goods andcesrthat are fundamental to the survival
of every species on the planet and upon which pedgbend. These are commonly known as
ecosystem services. Ecosystem services are gathasateresult of biophysical, geochemical,
and other physical processes and interactionsmihd between ecosystems. The capacity of
ecosystems to provide ecosystem services depentie @xtent and the conditions of the
ecosystems. The extent and conditions of ecosystaargye both as a result of natural
processes and human activities.

2.8. There is no internationally adopted standard diassion of ecosystem services. Four main
types of ecosystem services have been commonipglisshed:
i. Provisioningservices that provide goods and services which hemeguire to meet the

basic necessities like food and raw materials;

ii. Regulatingservices that keep the planet habitable like ¢lgelation of climate and
hydrological systems;

lii. Supportingservices that arise from the continuous cyclingredrgy and materials
necessary to support all living things like phota$yesis and nutrient cycling; and

iv. Culturalservices that provide wellbeing to humans likengcegiews, natural monuments
and wildlife.

16 Millennium Ecosystem Assessment, 20B6osystems and Human Wellbeihtip://www.maweb.org/documents/document.356.as{ix.
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2.9.

2.10.

2.11.

A Common International Classification of Ecosyst8arvices (CICES) is emerging within
the frame of the work on the SEEA Experimental igsteam Accounts. For accounting
purposes, the draft CICES distinguishes three nyaies of ecosystem services, namely
provisioning, regulating and cultural services. THEES lists those ecosystem services
where a direct connection to humans can be edtabligsherefore supporting services are
considered embodied in the provisional, regulasing cultural services that they underfin.

People also use many abiotic materials and flowadan the environment (such as
underground mineral and energy resources or thieireapf energy from solar or wind
sources). These are goods and services providdtemnvironment but they are not
considered ecosystem services as they are no¢sh# of interactions within ecosystems.
However, the extraction, capture and use of thbs®ia goods and services significantly
affect the extent and conditions of ecosystems.

2.3 Scope of the FDES

The scope of the FDES covers biophysical aspedtseoénvironment, those aspects of the
human sub-system that directly influence the statequality of the environment, and the
impacts of the changing environment on the humérsystem. It includes the interactions
within the environment, and among the environmleaiman activities, and natural events.

Environmental conditions and quality

2.12.

2.13.

The environment is the biophysical, biotic and &bisurroundings in which humans live.
Changes in the conditions and quality of the emvitent are at the centre of the FDES. These
changes show the balance of the negative and y®sitipacts of human activities and natural
events. It should be noted that in many casasnot possible to establish direct cause-effect
relationships between changes in environmentaltguaid the individual human activities or
natural events, as the impact is the result of eoetband cumulative processes and effects
over space and time. Certain environmental contitare not affected significantly by human
activities and natural processes or they changeslewly, while others show more

immediate change. The components of the envirobhthat are affected by human use are
ecosystems, land, and subsoil resources.

Ecosystem®ffer provisional, regulating, supporting and audtl services that are essential for
life and human wellbeing. Healthy ecosystems lihgecapacity to provide a continual flow
of ecosystem goods and services. Depending oreldwson between the scale and
persistence of human use of the environment andatrging capacity and resilience of

" SEEA Experimental Ecosystem Accounts. Draft fscdision.
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2.14.

2.15.

ecosystems, human activities can exert pressuamorcause significant change in the quality
and integrity of ecosystems, affecting its capatotgontinue to provide its services.

Landprovides space for natural ecosystems, humanatslaihd human activities. As this
space is finite, the expansion of human activities occur by reducing the space occupied by
natural ecosystems, thus reducing the capacitgadystems to yield ecosystem goods and
services for all living beings.

Subsoil resourceare underground deposits of various mineralsghatide raw materials and
sources of energy for humans. These subsoil elesywhen considered as resources for
human use, are fundamentally different from ec@systin that they are non-renewable,
therefore their use results in permanent depletion

Factors directly affecting the environment

2.16.

2.17.

2.18.

The factors affecting the conditions and qualityled environment can be both natural and
anthropogenic.

Natural processes help to sustain the functionfregosystems and the generation of
renewable resources, yet they are also resporisibi®rmal or extreme natural losses. On a
human timescale, these natural processes do mat afin-renewable resources except in the
form of natural disasters.

Human activities that directly affect the envirommare related to the use of non-renewable
and renewable resources, land use, and the digcbéargsiduals to the environment from
production and consumption processes. These taesiaften lead to environmental changes
in the form of resource depletion and environmedégradation, which in turn have a
negative impact on human wellbeing. On the otladh human activities aimed at the
protection of the environment and management aegsurces can reduce such negative
impacts on the environment.

Human settlements and environmental health

2.19.

People and many of their activities which haveraaiimpact on the environment are
concentrateavithin and around human settlements. Human settiésralso constitute the
immediate environment where the population is diyeexposed to environmental effects.
Human settlements represent a special categohgimeasurement of environmental
conditions and quality as well as their impactdhaman health and wellbeing
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Environment protection, management and engagement

2.20.

2.21.

2.22.

2.23.

2.24.

Protection of the environment and the managemeabhwafonmental resources may be
advocated, facilitated, supported or mandated tigrdnt policies, economic measures,
instruments and actions. These policies, instrusn@md actions are aimed at mitigating
environmentally harmful effects, managing environtaéresources and restoring the
environment’s state and quality so that it can icoa to support life and human activities in a
sustainable manner.

2.4 From the conceptual foundation to the FDES streture - the organization of the contents of
the FDES

The FDES organizes environment statistics intowcgire consisting of components, sub-
components, statistical topics, and individualistias using a multi-level approach. The first
level of the structure consists of six fundameatahponents that follow the FDES
conceptual framework.

The first component brings together statisticstegldo the conditions and quality of the
environment and their change. The second compa@meunps together statistics related to
availability and use of environmental resource®$gstem provisioning services, land and
subsoil resources). The third component includasssics related to the use of regulating
services of the environment for the discharge sidueals from production and consumption
processes. Statistics related to extreme eventdiaasgters (both natural and technological)
and their impacts are covered by the fourth compbridhe fifth component brings together
statistics related to environmental conditions mmplacts within human settlements. The

sixth component groups statistics relevant to sakresponses and economic measures aimed
at protecting the environment and managing enviental resources.

Environmental conditions and quality (Componenar®) at the centre of the FDES. The
other five components have been set up based orre¢laionship with the central
Component 1. As depicted ligure 2.3 all six components are intrinsically related with
each other.

Figure 2.3shows the six components of the FDES. The dditied separating the
components are an indication of the continuousacteons among them. These interactions
are between and among all the components of theSEFDiEshould be noted that a two-
dimensional diagram can only provide a limited aigation of the complex and interrelated
nature of the relationships between humans andrti@onment.
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Figure 2.3: The components of the FDES

ironme
ditions a

2.25. The FDES uses a multi-level approach. The fingllef the structure defines the six
fundamental components. Each individual FDES carepbis further broken down into its
respective sub-components (second level) andtstatitopics (third level). Each level uses
numbering conventions as shown below able 2.1 The final level contains the actual
individual environment statistics.

Table 2.1: Hierarchical levels of the FDES

1 digit 2 digits 3 digits 4 or 5 digits

Component Sub-component Statistical Topic Statistics

2.26. Each of the six components is broken down intouponents that in turn contain relevant
statistical topics and individual statistics. Htatistical topics represent the measurable
aspects of the components of the FDES.

2.27. The contents of each individual component of thé&BRre organized considering three main
factors. Firstly, the contents are organized roatance with the conceptual foundation

43



2.28.

2.29.

2.30.

2.31.

2.32.

described in Chapter 2, in which both environmeatal human processes and activities
modify environmental conditions, which in turn afffé¢he human sub-system, triggering
responses. Secondly, as a statistical tool tgpbkeal by the environmental statistician, the
content of the components of the FDES also takedahsideration specific practical
concerns, such as the methods of data collecticorapilation, as well as the types and
sources of data. Thirdly, the analytical coheremitbin sub-components and between
statistical topics is also a key characteristithef content of each component.

Sub-components have been selected using a halisticof constituent parts of the
component, meaning the sub-components attempgane all potential themes that fall
under the component. Statistical topics have Ise@atted in order to further categorize and
group the different aspects underlying each subpoorant.

While at the component level the FDES has beergdedito be conceptually distinct, the
contents of each component may overlap in somescaddence, often the same statistics can
be used to describe more than one component. filngiallocation within the structure
corresponds to both their most substantive comtedtnature as well as to the sources and
methods of statistical production, so that bothcemriual and statistical soundness are
optimized. Therefore, the breakdown of componaeritstheir sub-components and topics is
not intended to be fixed, mutually exclusive or axstive.

In line with the need to maintain the frameworkkitde and applicable, the levels can be
adapted and enriched according to each countrgisinements, priorities and circumstances.
Some countries may need more or less detail ofnmdtion; other countries may wish to
exclude some topics completely.

The components, sub-components, statistical t@wdsndividual statistics of the FDES
define the scope and boundaries of environmeristtat They provide an organizing
structure for synthesizing and presenting the mgttron in a comprehensive, consistent and
coherent manner.

2.5 Components and sub-components of the FDES

In the following table the main structure of theEE® (2 digit level) is presented. Chapter 3
provides a detailed description of the relevanak@mtents of the components,
subcomponents and statistical topics of the FDESedlsas the most common statistics that
are recommended for their measurement.
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Table 2.2: Components and Sub-components of theSFDE

Component 1:
Environmental Conditions
and Quality

Sub-component 1.1:
Sub-component 1.2:
Sub-component 1.3:

Physical Conditions
Land Cover, Ecosystems and Bicgity
Environmental Quality

Component 2:
Environmental Resources
and their Use

Sub-component 2.1:
Sub-component 2.2:
Sub-component 2.3:
Sub-component 2.4:
Sub-component 2.5:
Sub-component 2.6:

Non-energy Mineral Resources
Energy Resources

Land

Soil Resources

Biological Resources

Water Resources

Component 3
Residuals

Sub-component 3.1:
Sub-component 3.2:
Sub-component 3.3:

Emissions to Air
Generation and Management oféiWater
Generation and Management oféNas

Component 4 Extreme
Events and Disasters

Sub-component 4.1:
Sub-component 4.2:

Natural Extreme Events and Bigas
Technological Disasters

Component 5 Human
Settlements and
Environmental Health

Sub-component 5.1
Sub-component 5.2:

Human Settlements
Environmental Health

Component 8 Environment
Protection, Management and
Engagement

Sub-component 6.1

Environment Protection and Resou

Management Expenditure

Sub-component 6.2:
Sub-component 6.3:
Management

Sub-component 6.4:

Environmental Governance andlRegn
Extreme Event Preparedness isadtEr

Environmental Information ancafemess

2.6 Relationship of the FDES with other frameworks

2.33.

As a multi-purpose statistical tool for the devetgmt of environment statistics, the FDES is
closely related to and supports other systems ramdefworks that are frequently used at the

national and international levels. Figure 2.4 @y$ a simplified illustration of the

relationship between environmental data, the FRESSEEA and the different analytical
and indicator frameworks. The FDES is shown her@ ta®l to bring together and transform
primary statistical and non-statistical data im@isonment statistics. These environment
statistics can then be used to produce statist@#@s and indicators organized according to
different analytical or policy frameworks or canumed, in combination with economic
statistics to produce environmental-economic actotimat link environment statistics with

the SNA.
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Figure 2.4: Relationship of the FDES to other fravoeks, systems and indicator sets

Indicators (environmental and related)

and other analytical/monitoring frameworks
(DPSIR, MDG, SDI, issue-based)

SEEA
(Accounting
system)

FDES
(Environment Statistics)

Related
social data

Related
economic data

Note: Size of figures does not correlate to volume of data, statistics, indicators, etc.
DPSIR = Driving force-Pressure-State-Impact-Response

SEEA = System of Environmental-Economic Accounting

SNA = System of National Accounts

Relationship between the FDES and the SEEA

2.34. The SEEA Central Framework describes the interastietween the economy and the
environment, and the stocks and changes of stdassvironmental assets. At the heart of the
SEEA Central Framework is a systems approach tortpenization of environmental and
economic information that covers, as completelp@ssible, the stocks and flows that are
relevant to the analysis of environmental and enoaassues. It applies the accounting
concepts, structures, rules and principles of tHA.3n practice, environmental-economic
accounting includes the compilation of physical@y@nd use tables, functional accounts
(such as the environmental protection expenditacewants), and asset accounts for natural
resources. The United Nations Statistical Commisatdts 45 session in 2012 adopted the
SEEA Central Framework as the initial version @& thternational standard for
environmental-economic accounting.

2.35. The FDES as an organizing framework for environnsgatistics has a wider scope than that
of the SEEA Central Framework, as illustrated yulre 2.5.
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2.36.

2.37.

2.38.

Figure 2.5: The FDES and the SEEA Central Framework

Economic
statistics

(SNA)

The SEEA Central Framework uses a great part af@mwent statistics by reorganizing
them according to national accounting principl€ne of the objectives of the FDES as a
multipurpose framework is to provide, as much assgide, basic environment statistics
necessary for the development of environmental-@tonaccounts. As environmental-
economic accounting is considered an important ofsenvironment statistics, consistency of
the concepts, terms and definitions used in theF¥Es ensured to the extent possible with
the SEEA.

The statistics contained in Component 2 (EnvirortiadedResources and their Use) and
Component 3 (Residuals) of the FDES are closeatedlto and support populating both the
physical asset accounts and physical flow accowttde Component 6 (Environment
Protection, Management and Engagement) contaitistgts relevant to the functional
accounts of the SEEA Central Framework.

The SEEA Experimental Ecosystem Accounts (curramtiyer development) will be a
companion of the SEEA Central Framework. It extath@saccounting to consider the
measurement of flows of services to society pravidg ecosystems and the measurement of
ecosystem capital in terms of the capacity, anthgba in capacity of ecosystems to provide
those services in physical terms. It describev#heation of ecosystems in so far as it is
consistent with the market valuation principleshe SNA. Component 1 (Environmental
conditions and quality) of the FDES contains stiagsthat can feed into the future ecosystem
accounts.
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The FDES and its relationship with the Driving foec — Pressure — State — Impact — Response
(DPSIR) framework

2.39.

2.40.

2.41.

2.42.

2.43.

The Stress Response Environment Statistics SySeRESS) framework was developed by
Statistics Canada during the 1970s and 1980s &sdddapted by the UN in the 1984 FDES
and by the OECD. The Pressure-State-Response @8Rhe DPSIR frameworks are
adaptations of the S-RESS framework and are stilbe today in many countries as well as
internationally by UNEP, OECD and the European Eannment Agency (EEA) for
assessment and reporting purposes and for theocet&iipn of indicators.

The DPSIR is an analytical framework that is basedhe causal relationship between its D-
P-S-I-R componentsDriving forces are the socio-economic and sociotealtforces driving
human activities, which increase or mitigate presson the environmerRressures are the
stresses that human activities place on the envieoih. State, or state of the environment, is
the condition of the environmentmpacts are the effects of environmental degradation
Responses refer to the responses by society tantheemental situation.

It is often difficult, however, to distinguish humand natural stressors on the environment,
and even more challenging to link a particularsstoe to a specific impact. In the natural
world, each process and state influences andliseiméed, making it difficult to separate out
the pressure, the state and the response. TheROR@®hework, however, is useful for
grouping and reporting existing data and indicators

The FDES, while adopting certain concepts of th&BPframework, does not apply its
causal sequence as an organizing principle. Homvdwe statistical topics of the FDES can
be rearranged according to the logic of the DP &iméwork.

Table 2.3below summarizes key attributes of the six comptsef the FDES including a
general description, the types of data that ankeided in each component, main sources and
partners, as well as conceptual relationships tveach component and other systems and
frameworks. Geospatial information refers to stats related to location or boundaries.
Physical data refer to a variety of informationttisameasured in physical units, such as
volume and area. Qualitative data refer to desorip that rely primarily on qualitative
characterizations, though sometimes including qgtaivie aspects, such as environmental
engagement. Monetary data refer to informatiorcidlesd in terms of monetary units, such
as government expenditure on environment protection
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Table 2.3: Main attributes of the components of th&DES

Relation to DPSIR

0

Description Types of Data| Main Sources and Institubns and the SEEA
Component 1: Meteorological, » Geospatial « Monitoring and remote sensing data State and Impact
Environmental hydrographical, geological, | * Physical < Environmental, meteorological, element in DPSIR
Conditions and geographical, biological, , * Qualitative hydrologri:_:al,I ge(t)rllog_ifal and . ExperlTentaI t
. ; ; eographical authorities or ecosystem accounts
Quality phyS|_c_aI and chemical - %sti?utigns of tthEEA
conditions and characteristics
of the environment that
determine ecosystems and
environmental quality
Component 2: Quantities of environmental | « Physical - Statistical surveys, administrative | « Driving force,
Environmental resources and their changes| * Geospatial records, field surveys, land registegrs Pressure and State
Resources and as well as statistics on + Sector statistics on production and  elements in DPSIR
their Use activities related to their use consumption activities, « Asset and physical
infrastructure flow accounts of the
and management « Remote sensing data SEEA Central
- Statistics databases of respective| Framework
national authorities and institutions
such as mining, energy, agriculturg,
water and forest
Component 3: Generation, management ande Physical « Administrative records * Pressure and
Residuals discharge of residuals to air, » Estimates based on activity Response elements
water and soil statistics and technical coefficients in DPSIR
* Sector statistics * Physical flow
« Monitoring data accounts of the
SEEA Central
Framework
Component 4: Occurrence and impact of « Physical « Administrative records  Pressure, Impact an
Extreme Events | natural extreme events and | * Monetary » Remote sensing Response elements
and Disasters disasters, and technological | * Geospatial . Nation_a_l emergency and disaster | in DPSIR
disasters authorities « Asset accounts of th
 Seismic, meteorological SEEA Central
monitoring and research centres Framework
« Industrial complexes that work with
hazardous substances and procegses
Component 5: The built environment in » Geospatial « Population and housing censuses| « Driving force,
Human which humans live, * Physical household surveys, administrative] Pressure and Impac
Settlements and | particularly with regard to records, and remote sensing elements in DPSIR
Health con@ﬂons, basic services and . Cartographic authorities
environmental health - Transport authorities
» For health, administrative records
the health authority
Component 6: Environment protection and | « Monetary « Administrative records * Response element i
Environment resource management * Qualitative * Surveys DPSIR

Protection,
Management and
Engagement

expenditure; environment
regulation both direct and vig
market instruments; disaster
preparedness; environmenta
perception, awareness and
engagement of the society

Entity producing government
expenditure statistics

The statistical entity in charge of
national or sub-national surveys
The environmental authority and
other sector authorities

Environmental
activity accounts and
related flows of the
SEEA Central
Framework

N
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Chapter 3: Components of the FDES

3.1.

3.2.

3.3.

In Chapter 2, the conceptual foundation, the sistituent components and the main
structure of the FDES have been introduced. Tlectibe of Chapter 3 is to explain in detail
how the contents of the FDES are organized witlsiconstituent components.

Chapter 3 is organized in six parts correspondinggich of the components of the FDES.
Each component is subsequently structured by desgrits sub-component and statistical
topics. The description includes: relevance to mmynental policy; scope and content; the
type of data typically used or obtained in meas@m@mmost common sources of data; and
the main institutional stakeholders required fa pinoduction of the underlying environment
statistics. The relation to other frameworks areha of statistics is also described, if
appropriate. A comprehensive set of environmertissitzs underlying the topics (the Basic
Set of Environment Statistics) is presented aféehecomponent.

The Basic Set of Environment Statistics is not eshie but it contains the most important
environment statistics in each topic, organizethiee tiers, Tier 1 constituting the Core Set
of Environment Statistics. A more detailed dedwipof the development of the Basic Set,
the description of the three tiers, as well assthéistics in the Core Set are contained in
Chapter 4. The full Basic Set of Environment Stagsis contained in Annex A.

3.1 Component 1: Environmental Conditions and ®ual

3.4.

3.5.

Component 1 includes statistics about the metegicdty hydrographical, geological,
geographical, biological, as well as physical ahenaical characteristics of the environment
and their change over time. These fundamental waokg conditions are strongly
interrelated and determine the types, extent, ¢mmdi and health of ecosystems. Many of
these natural conditions change very slowly asalref natural processes or human
influence. Others can show immediate and draneffiects. Importantly, changes in
environmental conditions and quality are the restitombined and accumulated impacts of
natural and human processes; thus, connectinghreges with individual activities or events
is not straightforward.

The source of the primary data is usually remotsisg and monitoring by environmental,
meteorological, hydrological, geological and gegdrical authorities or institutions. Due to
the nature of this field, in addition to statislitabulations, the use of maps and cartographic
information is the common way of presentationha televant information.
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3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

Component 1 contains statistics relevant to thee@tad Impact elements of the DPSIR
framework. It also provides basic statistics fog Experimental Ecosystem Accounts of the
SEEA.

Component 1 contains three sub-components:

I. Sub-component 1.1: Physical Conditions;

il. Sub-component 1.2: Land Cover, Ecosystems and & oslty; and
lii. Sub-component 1.3: Environmental Quality.

Sub-component 1.1: Physical Conditions

Sub-component 1.1: Physical Conditions, has besigied to capture those physical aspects
of the environment which change slowly due to humé&nence. It contains statistics on
meteorological, hydrographical, geological and gapfical conditions. While the other sub-
components are also part of the physical enviromntieeir physical, biological or chemical
characteristics can be influenced in the shortitbterm by human activities.

Statistics on these general physical conditionsrapertant as they determine the
environmental resources of a country. Withoutiimfation on these baseline conditions, it is
difficult for governments to judge the need for afficacy of policies.

Topic 1.1.1: Atmosphere, climate and weather

This topic covers data on atmospheric and climagiditions across territories and over time.
Information on weather describes the way that theaphere is behaving over a given
territory in the short term and is recorded by d¢des through a network of monitoring
stations. Climate is determined by long-term weatioaditions. Weather data are usually
measured over time and across locations includpg@s such as: temperature, precipitation,
humidity, pressure, wind speed, solar radiatiotrauiolet (UV) radiation, and the occurrence
of El Nifio and La Nifia events.

In most countries, atmospheric, weather and cliraatborities monitor and record these
types of environmental data over long periodsmktusing a network of monitoring stations
scattered throughout the country. Usually, thedydpce data covering long time series of
climate and atmospheric information with a verymigvel of detail. The data that are
available in most countries are too dense andlddtéor the purposes of environment
statistics, so they must be treated (e.g., syrebdsaggregated, with central tendencies and
variances established, both with respect to spadéime) to produce environment statistics
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on weather and climat&ime and seasonal variability is crucial when relaoy and
organizing these types of statistics. The tenataeference of the measurements is
important, as although the entire territory of aminy cannot be monitored, the spatial
configuration of the monitoring stations is usuairtinent to local and sub-national
conditions and concerns.

3.12. Statistics on air quality are covered under Subsmament 1.3: Environmental Quality.
Topic 1.1.2: Hydrographical characteristics

3.13. This topic includes hydrographical information dwe £xtent, location and characteristics of
lakes, rivers, reservoirs, watersheds, seas, gveated bodies and glaciers. This information
is best presented in the form of maps. The mamayy sources are hydrographical and
hydrological information systems that are usualBnaged by national geographical,
hydrological institutions and water authoritiesheldata are usually produced for individual
river basins, for use at national and sub-natiteadls. Important exclusions from this topic
include water quality statistics (contained in Topi3.2: Freshwater quality and Topic 1.3.3:
Marine water quality) and freshwater resourcestaet use (contained in Component 2:
Environmental Resources and their Use).

Topic 1.1.3: Geological and geographical characsits

3.14. This topic includes general geological and topogiamformation, presenting statistics that
inform on the extent and characteristics of thentgts territory and relief. These
characteristics typically change slowly over timg;such, the statistics produced are normally
static. Because of their nature, these geologecgl, bedrock, fault lines, volcanoes, etc.),
geographical (e.g., territorial borders, area afittoy, elevation, length of marine coastline)
data are often presented in the form of maps.isBtat on stocks of mineral resources and
their extraction are included in Component 2: Emwimental Resources and their Use.

3.15. The main data sources are information systemsatieatun by national geographical and
geological institutions and authorities.

Topic 1.1.4: Soil characteristics

3.16. Soil is a fundamental part of the environmentpréivides the physical base to support the
production and cycling of biological resources,yiges the foundation for buildings and
infrastructure, is the source of nutrients and whteagriculture and forestry systems,
provides a habitat for diverse organisms, playssaential role in carbon sequestration, and
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3.17.

3.18.

3.19.

3.20.

fulfils a complex buffering role against environntenvariability, ranging from dampening
diurnal and seasonal change in temperature ana sugiely to the storage and binding of a
range of chemical and biological agents. The reawironmental concerns about soil pertain
to its degradation, erosion and depletion.

Statistics on soil characteristics are an importaalt for policy makers, particularly in
countries that rely heavily on agriculture and &g, for which the quality and amount of
soil resources are very relevant.

Various soil types can be defined using informatordifferent combinations of soil
components and properties. Typologies of soilsteafound at the global level (from FAD
or the Harmonised World Soil Datab&3&nd also many countries have produced a
classification of their own soil types for natiomalrpose$’ Most soil classifications
combine the physical properties (e.g., textureicstire, density, porosity, consistency,
temperature and colour) and the type of organi¢anét.g., plant material, fungi, bacteria,
protozoa, arthropods, earthworms, etc.) shelteyetidosoil that can be alive or in different
levels of decomposition.

Information on soil degradation and nutrient cohfenspecific types of soil or specific
locations should also be included in this topitatiStics on degradation include measures of
erosion, salinization, compacting, and acidificatad specific soil types in specific parts of
the country. The nutrient content of soil is tylig assessed using data on levels of Nitrogen
(N), Phosphorous (P), Calcium (Ca), Magnesium (Ngtassium (K) and Zinc (Zn). Data
sources for soil degradation types and extent,adlsas nutrient content, are usually produced
by scientific research and monitoring programmesyell as estimation and modelling by
research institutions and agricultural authorities.

Soil characteristics are measured through a sefiesentory processes, known collectively
as a soil survey. Typically, a soil survey produn®aps of soil types, soil suitability for
various purposes, hazard and degradation potemtthlin some cases, maps of specific soll
properties. Data on soil typologies covering theamal territory are primarily produced by
scientific research institutions as well as by ggalal, geographical and, sometimes,
agricultural authorities.

8 FAO has described 30 soil types: acrisols, albstils, alisols, andosols, anthrosols, arenosolsisais, cambisols, chernozems, cryosols, durisols,
ferralsols, fluvisols, gleysols, gypsisols, histes&astanozems, leptosols, lixisols, luvisolsisois, phaeozems, planosols, plinthosols, podzols,
regosols, solonchaks, solonetz, umbrisols andseéstiFAO, “World Reference Base for Soil Resoutcagailable from

http://www.fao.org/docrep/W8594E/w8594e03.htm#elpta®f the world reference base for soil resoufaesessed 7 June 2012).

Harmonised World Soil Database, Version 1.2, Fetyraa12, describes 28 major soil groupings thatlmnsed to categorise and map soils at a
broad global scale. http://www.iiasa.ac.at/ResgatdC/External-World-soil-database/HTML/

2 For example, the United States Department of Adrice soil taxonomy includes 12 soil types: alfismdisols, aridisols, entisols, gelisols, histssol
inceptisols, mollisols, oxisols, spodosols, ultssahd vertisols. Available from http:/soils.usdatechnical/soil_ordersfaccessed 7 June 2012).
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3.21. Soil pollution statistics are included under Topi8.4: Soil pollution.

Sub-component 1.2: Land cover, Ecosystems and Biogirsity

3.22. This sub-component organizes environment statistidand cover, ecosystems and
biodiversity, as well as their recordable changes ime and across locations. Land cover is
defined by FAO as, “the observed (bio) physicalezaan the earth's surface.” (FAO, 2005)
Changes in land cover are the result of naturatgsees and changes in land use. Ecosystems
can be broadly defined as a community of organisoggther with their physical
environment, viewed as a system of interactingiatetdependent relationships. Biodiversity
is the variability among living organisms from stiurces includingerrestrial, marine and
other aquatic ecosystems and the ecological coraplekwhich they are part, including
diversity within species, between species and ofgstems? It is also a measure of
ecosystem health.

3.23. Protected areas and species are included in this@mponent because of their inherent
relation to maintaining biodiversity and ecosystegalth. The main purpose of the
designation of protected areas and species isstaiswaluable ecosystems and the
biodiversity and survival of threatened or key spgthat exist in certain zones.

3.24. Land cover statistics can be used to systematicatlgrd the biophysical characteristics of
land. They include inland water i.e., land-lockeater (e.qg., rivers, lakes, ponds, etc.), as
well as coastal water bodies and inter-tidal areasnot marine water.

3.25. Statistics related to ecosystems and biodiverséycatical given the increasing
understanding of the role ecosystems play in huwellbeing and evidence of biodiversity
loss across the planet and in particular biomesrardhe world. Maintaining biodiversity
and ecosystem health is necessary in order tompeetiee genetic and ecosystem inheritance
of a country, as well as its ecological producyivil his subsequently also protects the
productivity of ecosystems for the use of the ecoypand society, which are largely
dependent on the diversity of ecological system$imnan livelihoods (e.g., production,
distribution and consumption).

3.26. Because of the importance of forests worldwide nlost important aspects and statistics
required to describe them are organized underaagptopic. Note that as forests constitute

2LUN, “Convention on Biological Diversity”, Rio dadeiro, 5 June 1992. Available from http:/treatiasorg/doc/Treaties/1992/06/19920605%2008-
44%20PM/Ch_XXVII_08p.pdfaccessed 8 June 2012).
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particular ecosystem and land cover categories,tharacteristics are also contained within
the other topics of this sub-component. Preseritirgsts as a separate topic will depend on
their significance in a given country or area. $amhy, other land cover or ecosystem
categories can be presented as separate topiasdilegpen national priorities.

3.27. Statistics on biological resources (timber, fidle) @and their harvesting are contained in
Component 2: Environmental Resources and their Use.

Topic 1.2.1: Land cover

3.28. This topic includes statistics on the extent, ab agphysical and spatial characteristics of
land cover. The main source of land cover inforamais remote sensing data, usually
satellite images or aerial photographs, that ae¥pneted and transformed into geospatial data
and statistics (combined and validated by grounthing), mapping the different categories
of land cover.

3.29. The Land Cover Classification System (LC&S3)as been developed by the FAO. The large
number of combinations of land cover features tatbe created using the LCCS approach
apply to any type of land cover. After a comprediem global consultation process, a
classification composed of 14 classes has beerapmckin the SEEA Central Framework
(included in Annex DY These 14 classes have been generated using the &@€&ch and
thus provide a comprehensive set of land coverstypeitually exclusive and unambiguous,
with clear boundaries and systematic definitioRarthermore, the identified classes are
defined to be used as the basis for the developafetosystem statistics. The aim of the
classification is to provide a common frameworkoonpile and aggregate land cover
information available at the national level and m#lkcomparable at the international level,
and to provide a structure to guide data collectéind the creation of land cover databases for
countries in the process of establishing a lanecetatistics domain.

Topic 1.2.2: Ecosystems

2 The LCCS provides a basis for any piece of larktdefined and classified with a rigorous syntack elear classification criteria, starting fromed s
of basic objects identified based on physiognomiteria, i.e. on their physical appearance. Whenlaimd is vegetated, the basic objects descriteed ar
the plants (divided into trees, shrubs and herhaceegetation); when the land has a non-vegetarcov no cover at all, the basic objects can be
water, ice and snow, the abiotic or artificial sed. Then, basic information in the LCCS can bglkempented with information on properties and
characteristics of basic objects. Properties at@édu physiognomic characterization of basic olgjestich as height and cover. Characteristics are
descriptive elements of the basic objects not tireelated to its physiognomic aspect and allostidguish, for example, whether the area is intdnde
for agricultural purposes or if it is natural. Agheer level abstraction of the basic objects thatmase land cover classes, as used in LCCS, caked t
“LCML” (for Land Cover Meta Language) has also beleweloped for use as a framework to classify lemdr and compare systems internationally.
This meta language allows the existing well essflgld national and regional land cover systemsmairein place, while still allowing the data to be
integrated into common world level data sets follaya common land cover standard. LCML is curreatigergoing the approval process to become
an ISO standard as a framework to classify lanéicand compare systems internationally.

2 UN, “System of Environmental-Economic AccountingQ12. White cover publication, pre-edited text sebjo official editing. Available from
https://unstats.un.org/unsd/envaccounting/Whiteecpdf(accessed 10 June 2012).
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3.30. This topic covers physical, descriptive and qualieainformation and statistics about a
country’s main ecosystems, including their extanég) and the conditions reflecting their
state. The extent and conditions of the ecosystitesmine their capacity to produce
ecosystem services.

3.31. For the purposes of characterizing the ecosystémsountry, in the absence of an
internationally agreed ecosystem classificatiotipnal classifications could be used and
fully described for statistical purposes. Altemaly, the country could follow and adapt
other internationally used ecosystem categories) as the Millennium Ecosystem
Assessment reporting categories. The broadesttmegpoategories used in the Millennium
Ecosystem Assessméhare forest, mountain, cultivated, dryland, polalgnd water, marine,
coastal, island, urban and other ecosystems .e@mynized by the Millennium Ecosystem
Assessment, these ecosystem reporting categoneanckdo overlap, so countries may want
to decide as to the exact composition, inclusiorsexclusions of the main ecosystems and
biomes in accordance with national or existingriméional definitions.

3.32. Ecosystem categories are complicated to descritaulse of considerations of scale.
Ecosystems can be alternatively grouped into bigimegeographical regions, habitats, river
basins/sub-basins, etc. Depending on the coustpngystems and biomes can be subdivided
into small homogenous units (in practice, land cawets which are homogenous considering
provisioning ecosystem services) and broader datdéastatistical units reflecting socio-
ecological systems.

3.33. For each ecosystem category, sets of statisticenaizhtors can be produced to capture
baselines and trends over time and space. Formgairhe State of the Nation’s Ecosystems
(USA, Heinz Centér) organizes ecosystem indicators and related irdtiom, to the extent
possible, into four categories. The first threeegaties are included within Component 1
while the fourth category, excluding cultural ocreational activities, has been incorporated
into Components 2 and 3:

I. Statistics on extent (location and size) and patiescribe the spatial area of ecosystems
and how they are intermingled across the lands@age area of wetlands, rivers and
streams, the proximity of croplands to residenagd, habitat fragmentation).

il. Statistics on chemical and physical characterisgpsrt on nutrients, carbon, oxygen,
contaminants and key physical trends (e.g., theuainaf nitrogen delivered by major
rivers to the nation’s coastal waters, soil nutrggpletion, and erosion of croplands).

24 Millennium Ecosystem Assessment, 2005. EcosysterdsHuman Well-being: Synthesis. Island Press, Wgsin, DC. Available at
http://www.millenniumassessment.org/documents/damntt856.aspx.pdfaccessed 9 August 2012)

% Heinz Center, “The State of the Nation’s Ecosyster2008, USA. Key Ecosystem Characteristics. faldé from
http://www.heinzctr.org/Ecosystems_files/The%20&¥6200f%20the%20Nation%27s%20Ecosystems%20200&gmtfessed 11 June 2012).
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3.34.

3.35.

3.36.

3.37.

lii. Statistics on biological componersovide information on the conditions of plants,
animals and living habitats (e.g., species ataistxtinction and the percentage of species
in a region that is not native).

iv. Statistics on ecosystem goods and serviessribe the flows that humanity derives from
the natural world, or the ecosystem services (argqunt of timber harvested and
participation in outdoor recreation).

Although information on ecosystems is well devebbpad increasingly available from
ecosystem science and different disciplines, usifag statistics describing ecosystems is
rather infrequent and non-systematic. Developiegmmngful statistics on ecosystems needs
the collaboration of scientists and statisticia@ngoing work on the SEEA Experimental
Ecosystem Accounts will improve this situationlie future.

Topic 1.2.3: Biodiversity

This topic includes statistics on the diversityflofa and fauna species (biota), on protected
areas, and on protected flora and fauna speciagrdity of ecosystems is contained in Topic
1.2.2.

Regarding flora and fauna, this togientains descriptive information on their exis&nc
variety and trends in various populations and comtias. Quantitative and complementary
information on biodiversity in both terrestrial andarine environments, as well as their
localization, are included here. The typical thenmelude the number and population of
known species of flora and fauna (terrestrial,Hrester and marine), their status category
with regard to their vulnerability, protected sgeciendemic species, and invasive species.
Human activities affect flora, fauna and biodivgréioth directly and indirectly, resulting in
changes that are reflected by statistics on thasstd flora and fauna species. The IUCN Red
List of Threatened Species categdfiese based on the level of threat. The main caiego
are extinct; extinct in the wild; threatened; néaieatened; and least concern.

As for protected aread)is topic includes physical and descriptive infotima and statistics

on protected terrestrial and marine areas withenctbuntry. The IUCN Protected Area
Management Categorfésare based on the strictness of protection andsesthe
classification for protected areas. The main aaieg are strict nature reserve; wilderness
area; national park; natural monument or featuabjtht/species management area; protected
landscape/seascape; and protected area with aaldtaurse of natural resources.

% JUCN Species Survival Commission, “Guidelines ftsing the IUCN Red List Categories and Criteriaaiable from
http://intranet.iucn.org/webfiles/doc/SSC/RedLisfRistGuidelines.pdfaccessed 11 June 2012).

27 http://www.iucn.org/about/work/programmes/pa/paduicts/wepa_categories/
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3.38.

3.39.

3.40.

3.41.

3.42.

3.43.

Statistics on flora and fauna species include thraber of known species, their populations
and the status of their vulnerability. Data oncspg populations are usually available on
species of specific significance. Data are oftetaimed from expert and ad-hoc scientific
studies and assessments, as well as research tehthydNGOs and the civil society. This
can result in scattered and non-systematised #&teen available and appropriate, portraying
information through GIS can also be particularlgfus

The main source of data on protected areas is aslnaitive records. Data can also be found
in secondary databases and reports on the stat®systems or the state of the environment.
These can usually be found under the responsilofignvironmental authorities and are
frequently produced for the national and sub-naiidevels.

Topic 1.2.4: Forests

Forests around the world play a central role in &arsocieties, providing livelihoods for
millions of people around the world. Forests offerber, food, shelter, fuel and medicinal
products and they also perform significant ecosydtenctions such as hydrological
regulation, soil protection, carbon sinks and bredsity protection, among others. Therefore,
it is crucial to understand the extent and charesties of forests and to produce statistics
about their diverse dimensions.

The most important statistics in this topic inclddeest area which can be organized by
different forest type categories. Further statsstnay include forest biomass and its carbon
storage, and a characterization of forest ecosysthat exist in the country, including types,
location, area and the main species of flora andddiving in the forest, by IUCN category.

Data on forest cover and its changes, as well dsaphysical characteristics may be
obtained from remote sensing, forest inventoriesfarestry statistics from forest
management agencies (e.g., agricultural and fgrasthorities).

Statistics on forest area and its changes candaggliegated by different forest types (e.g.,
primary forest, other naturally generated forelstnted forest, etc.). Forest area can also be
disaggregated according to dominant tree speajesdiatribution, productivity, primary use

of forest, areas under sustainable forest managepretected forests, etc. Changes in forest
area in the different categories are the resuticohomic activities (afforestation,
deforestation), reclassifications among the caiegpor natural processes (expansion or
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3.44.

3.45.

3.46.

3.47.

3.48.

regression). Statistics on timber and other foresburces and their use, are contained in
Component 2: Environmental Resources and their Use.

Sub-component 1.3: Environmental Quality

This sub-component organizes statistics on theasgration of pollutants in the air,
freshwater, marine water, and soil, as well asa@senlevels. Measurements of
concentrations of substances in the environmergdiareflect the combined and cumulated
impact of human and natural processes. This patiumpacts both the human sub-system as
well as ecosystems.

Statistics on environmental quality are requiregblicy makers, analysts and civil society in
order to monitor and make evidence-based polidesdintain and improve environmental
guality globally and in each country. Pollutanhcentration statistics provide information on
the quality of environmental media. The importantéhe different pollutants can vary when
considering the quality of the ecosystem or thdthead wellbeing of humans and other
living beings.

The spatial implications of pollutant concentratgtatistics are important especially because
of the fluidity of the environmental media (e.gegh and marine water, air). Spatial
information on the impacts on ecosystems near latpni source is particularly important.

Air and water serve as transporters of pollutardsfone medium to the other and from one
geographic area to another. Transforming measuresnoa different pollutants into statistics
can be laborious because of spatial and temporaiderations. This emphasizes the need
for collaboration between statistical offices amdisonmental agencies regarding the design
(sampling pattern) of monitoring networks.

When national or local maximum allowable levelgofiutants exist in countries, it can be
important to compare these values with the actegsuared pollutant levels. Statistics on
frequency of occurrences or percent of pollutioargs above maximum allowable levels are
usually more important measures of environmentalitpthan national aggregates or
averages. The number and area of locations whax@mm allowable levels are exceeded
can however be important at the national level.

Most countries use the environmental media approapollutant concentration statistics,
where data can be produced and organized to pretadistics on concentrations of the most
relevant pollutants in air, water and soil. Depagan the specific situation, at least
concentrations of some pollutants are monitorezbimtries, and statistical series can be
produced from these primary sources.
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3.49.

3.50.

3.51.

3.52.

3.53.

It should be noted that the emissions of theseufaoits are not included here, but in
Component 3: Residuals, linked to the activitied processes that generate, manage and
finally discharge them to the environment.

Topic 1.3.1: Air quality

This topic includes statistics on the ambient cotregion of the most important air
pollutants, including suspended solid particlesegaand other relevant pollutants that can
have a negative effect on human and ecosystemhhealt

Air quality is usually measured at monitoring sias. Data availability varies according to
the country’s circumstances. When monitoring paognes and stations exist, the data
produced require further processing for transforomainto environment statistics. Based on
their location and purpose, monitoring stations lbammpact, regional or background
stations. Impact stations are allocated near nsajorces of pollution and measure the direct
impact on local air quality. Regional stations ao¢ affected directly by pollution sources.
They measure how the pollution is transported awl ihchanges through space and time.
Background stations are usually allocated in pldlcasare not directly affected by human
activities and they provide data on natural condgi Changes in background concentrations
are usually slow and they reflect the combinedItegthuman and natural processes. The
ECE Standard Statistical Classification of AmbiamtQuality (1990) lists the most

important substances, parameters and variablesthaécommended to be measured at
impact, regional and background monitoring statii@ee Annex D: Classifications and
environment statistics).

The national monitoring of air quality is usualignlited on urban settlements where polluting
activities and the affected population are conegatt. Air quality in urban settlements is also
relevant to Component 5: Human Settlements andr&mviental Health. Monitoring of air
quality is also frequently carried out in ecosystean habitats of outstanding value or of high
vulnerability. Statistics based on these measunéean be used to describe certain aspects
of ecosystem health.

The statistics pertaining to concentration of gasdke atmosphere that are climate change

drivers under this topic also include global coraions of CQ (carbon dioxide) and of
CH,4 (methane), which are the two main GHGs.
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3.54.

3.55.

3.56.

3.57.

3.58.

Topic 1.3.2: Freshwater quality

Without good quality freshwater, ecosystems anddnsicannot survive. In the water cycle,
precipitation, aquifers, groundwater, lakes, riyemastal zones and oceans are all
interconnected, therefore the choice of where tasuee or monitor the pollutants and which
pollutants to monitor will depend on local and oatl priorities, ecosystem characteristics
and resources available. The identification ofghButants that are most relevant for
monitoring depends on several factors. These diecthe immediate and subsequent water
uses that are important to humans, and the natuhe @ollutants found in water bodies and
watersheds that affect the bio-capacities and lecallogical equilibriums in the country.

The quality of freshwater can be described by cotnagons of nutrients and chlorophyll,
organic matter, pathogens, metals, and organi@ounants, as well as by physical and
chemical characteristics in surface water and gitauater. Pollutants found in groundwater
are important but systematic measurements are difigcult. Although aquifers and
groundwater are being polluted from percolatesiafusion from above ground activities, it
is difficult to develop representative or compretiea information about it. Most monitoring
stations and regular monitoring programmes are Giateneasuring specific pollutants found
in surface freshwater, in specific zones or ardasrevimportant pollution problems exist.

It is important to keep in mind that the fluiday this medium presents a challenge with
regard to selecting the most important spatialtiooa and the relevant frequency for
monitoring stations and programmes. This can caas®lications with regard to spatial and
temporal aggregation when producing data sets.ekample, the significance of pollutant
concentrations can vary widely at different points water body depending on multiple
factors including where and when the highest comagans of pollutants are discharged into
the body. Additionally, seasonal variations in Yoéume of freshwater can also affect the
concentrations of pollutants.

The quality and quantity of freshwater are higtmiter-related. Highly polluted water may not
be usable therefore the actual usable quantityasémis significantly reduced. In addition,
there may be high costs involved to treat pollwtader.

Data for water quality statistics are primarily guged by monitoring stations. Monitoring
programmes are usually constructed when a poliquality norm is set up for specific
locations that show the most problematic signsaditijpon. The data from these monitoring
stations require further processing to producerenwment statistics on the water quality of
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3.59.

3.60.

3.61.

3.62.

3.63.

3.64.

specific locations. Typically the resulting enviroent statistics will be produced and be
relevant for specific local areas or parts of rivand lakes, and are not representative at the
national level.

The ECE Standard Statistical Classification of Rvester Quality for the Maintenance of
Aquatic Life (1992) lists the most important sulbstes, parameters and statistics needed to
assess freshwater quality (see Annex D: Clasdibicatand environment statistics).

Topic 1.3.3: Marine water quality

The most commonly monitored marine pollutants asgbeiated phenomena, such as
eutrophication and red tide, can be analysed adlypoationally or supranationally relevant,
in terms of the type of pollution and effect.

Relevant statistics about marine and coastal veatality and pollutant concentrations can
include, but are not restricted to, nutrients amdrmophyll, organic matter, pathogens, metals,
organic contaminants, and physical and chemicatcheristics, as well as coral bleaching.

Data sources for marine water quality statistiestgpically either national or international
monitoring stations, associated with scientificeash. Monitoring programmes are usually
constructed when the scientific interest for resle@s present, and/or when policy or quality
norms are set up for specific areas that show & problematic signs of marine pollution.
The data from these monitoring stations requiréhiirprocessing to produce environment
statistics on the water quality of specific locago

Spatial and temporal considerations are very ingmbrivhen constructing statistics on this
topic. For instance, with regard to oceanic andmeavater pollutant concentrations, most
monitoring stations and regular quality monitorprggrammes are aimed at surface marine
water and at coastline zones. There is a notédafamonitoring aimed at deep oceans. The
fluidity of the oceans’ waters, their waves, tidesl continued movement, make it a complex
task to determine location, depth and appropriate periods for measurement that are
applicable for each relevant pollutant.

The ECE Standard Statistical Classification of MarWater Quality (1992) lists the most
important pollutants, parameters and statisticsl@e@¢o assess marine water quality. There
are a number of important marine environment andnaavater quality statistics which a
country may track. Examples include concentratminsio-pollutants, heavy metals,
persistent toxins and radioactive substances, Hageoral bleaching. Producing statistics
on the concentrations and effects of pollutants\vaaste in marine water bodies is of the
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3.66.

3.67.

3.68.

3.69.

greatest importance to the health of ecosystem&hss to humans (see Annex D:
Classifications and environment statistics).

Topic 1.3.4: Soil pollution

Soil pollution is typically caused by chemicals aber residuals disposed of by humans.
The most common sources of soil contamination ohelleakage from underground storage
tanks and pipelines, the use of pesticides in ajuie and forestry, the percolation of
polluted waters, oil and fuel dumping, direct disides of wastewater and industrial residuals
to the soil, as well as deposition from air pothati

Some of the most commonly measured soil pollutaadsde petroleum hydrocarbons (e.g.,
oil residuals and solvents), pesticides and heastais

Data sources for soil pollution are primarily proedd by monitoring stations and will be
related to those specific locations. The data ftb@se monitoring stations require further
processing to produce environment statistics orsdilequality of specific locations. The
resulting environment statistics should be produsdibe relevant for the specific local areas
where the most problematic conditions of soil pidia exist. Due to local variations in soll
quality it will be very difficult to develop figuethat are representative at national level.

Soil pollution directly affects human and enviromta health, and the productivity of land,
depending on the pollutant concentration, depttootact with biota and density of humans
in polluted areas, and other factors. Howevel,mdlution is rarely monitored. Its
documentation and measurement usually follows itapoipollution events that require
clean-up or intervention. Thus, the data availdtestatistical purposes are usually limited
and not systematic.

Statistics on soil pollution also cover statisticscontaminated sites. The term ‘contaminated
site’ refers to a well-defined area where the presef soil pollution has been confirmed and
this presents a potential risk to humans, watasystems or other receptors. The term
‘potentially contaminated site' refers to sites ehenacceptable soil contamination is
suspected but not verified and detailed investgatineed to be carried out to verify whether
there is unacceptable risk of adverse impacts cepters?® The relevant statistics include the
number and area of contaminated, potentially comtatad, remediated and other sites.

% JRC (2011): Guidelines for the collection of caniiated sites data through EIONET based on the bir@inational Standard 1ISO/DIS 10381-5.
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3.72.

Topic 1.3.5: Noise

Noise pollution does not only exist in the most gaged or busiest cities, but also
everywhere where human activities are carriedsudh as adjacent to highways, near
airports and marine ports and around manufactunmegal processing and mining
establishments and construction sites. Noise fatitnegatively affects the welfare and
health of humans and also affects and changes Ipaticularly fauna.

Noise pollution is typically measured using caltkdhinstruments in specific spatially located
stations. This is usually the approach used wheretare policies or programmes of noise
abatement and control in place. These monitoriagoss, run by the pertinent national or
local environmental authority, typically producdalthat need to be further processed to be
converted into statistics on the levels of noisenfispecific sources and in specific locations.
The resulting statistics are produced for and @levant to the specific local areas where the
most problematic conditions of noise pollution &xi$hey are not representative of the
national territory.

Statistics on noise levels in urban settlementab@ relevant to Component 5: Human
Settlements and Environmental Health.
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Table 3.1: Basic Set of Environment Statistics m@anent 1: Environmental Conditions and Quality

Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions
. Statistics and Related Information Category of |Potential Agaregationd ) )

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgre?:]en and §3a|egs Methodological Guidance
Topic 1.1.1; a. Temperature = National = World Meteorological Organization (WMO)
Atmosphere, 1. Monthly averages Degrees |* Sub-national = Intergovernmental Panel on Climate Change (IPCC)
climate and 2. Minimum monthly average Degree = National Oceanic and Atmospheric Administration
weather 3. __Maximum monthly average Degree (NOAA)/ National Aeronautics and Space

b. Precipitation (also in 2.6.1.a) Administration (NASA)
(CONTINUES 1.  Annual averages Height
ON NEXT 2. Long-term annual average Height
PAGE) 3. Monthly average: Height
4.  Minimum monthly valu Height
5. Maximum monthly valu Heighi
c. Relative humidity
1.  Minimum monthly valu Numbe
2. Maximum monthly valu Numbe
d. Pressure = National
1.  Minimum monthly valt Pressure ur |* Sub-national
2. Maximum monthly valt Pressure ur _|* By station
e. Wind speed = National
1. Minimum monthly valt Speet = Sub-national
2. Maximum monthly value Speed
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Table 3.1: Basic Set of Environment Statistics m@anent 1: Environmental Conditions and Qualitynfooued)

Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions
. Statistics and Related Information Categorv of |Potential Agaregation ) ]
Topic (Bold Text - Core Set/Tier & Regular Text - Tier 2talicized Text - Tier 3 Measgre?;en and Sggabi Methodological Guidance
Topic 1.1.1; f. Solar radiation = National = World Meteorological Organization (WMO)
Atmosphere, 1. Average daily value Area, Energy|* Sub-national = Intergovernmental Panel on Climate Change (IPCC)
climate and unit = National Oceanic and Atmospheric Administration
2. Average monthly value Area, Energy (NOAA)/ National Aeronautics and Space
weather unit Administration (NASA)
(CONTINUED | 3. Number of hours with sunshine Number |- National
FROM = Sub-national
PREVIOUS = By month and per yea|
PAGE) g. UV radiation = National = WHO-UV Radiation Index
1. Maximum daily value Area, Energy |+ Sub-national = WMO-UV Radiation
unit

2. Average daily value Area, Energy
unit

3. Maximum monthly value Area, Energy
unit

4. Average monthly value Area, Energy
unit

h. Occurrence of El Nifio, La Nifia events, when rafgv

1. Occurrence Number

2. Location Location

3. Time period Time period
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Table 3.1: Basic Set of Environment Statistics m@anent 1: Environmental Conditions and Qualitynfdoued)
Component 1: Environmental Conditions and Quality
Sub-component 1.1: Physical Conditions

. Statistics and Related Information Category of [Potential Aggregations ) ]
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 | Measuremen and Scales Methodological Guidance
Topic 1.1.2: a. Lakes By watershed/ = United Nations Statistics Division (UNSD): Intational
Hydrographical 1. Surface area Area, Depth, rive_r basin Recommendations for Water Statistics (IRWS)
characteristics |—2-_Location Location Nanonal_ = UN-Water
b. Rivers Sub-national
1. Length Length
2. Location Location
c. Reservoirs
1. Surface area Area, Volume
2. Location Location
d. Watersheds
1. Description of main watersheds Area,
Descriptive,
Locatior
e. Seas National, within
1. Coastal wate! Areg coastal waters
2. Territorial sea Area or EEZ
3. Exclusive Economic Zone (EEZ) (2.3.1.d) Area
4. Sea level Depth
5. Location Location
6. Area of seaice Area
f. Groundwatel By watershed
1. Aquifers Depth, National
Descriptive, Sub-national
Number, Renewable
Volume Non-renewable
By salinity levels
g. Glaciers Area, Volume|= National

Sub-national
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Table 3.1: Basic Set of Environment Statisticsom@onent 1: Environmental Conditions and Qualignfinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions
. Statistics and Related Information Category of |Potential Aaareaation ) )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgre?;en and ggabi Methodological Guidance
Topic 1.1.3: a. Geological, geographical and geomorphological diomni of terrestrial areas = National = UNSD: Demographic Yearbook
Geological and and islands = UN Food and Agriculture Organization of the &t
geographical 1. Length of border Length Nations (FAO)
: . 2. Area of country or region Area = Center for International Earth Science Informati
information 3. Geographical location Location Network (CIESIN)
4. Number of islands Number
5. Area of islands Area
6. Location of islands Location
7. Main geomorphological characteristics of islands Descriptive
8. Spatial distribution of land relief Descriptive,
Locatior
9. Characteristics of landformée.g., location, area and height, as applicable, Descriptive
for plains, hills, plateaus, dunes, volcanoes, rtaing, sea mounts, etc.)
10. Area of rock types Area
11. Location of rock types Location
12. Area of tectonic plates Area
13. Location of tectonic plates Location
14. Length of fault lines Length
15. Location of fault lines Location
b. Coastal area(includes area of coral reefs, mangroves, ettsp (a 2.3.1.c) Area,
Descriptive
c. Length of marine coastline Length
Topic 1.1.4: a. Soil characterization = By location = FAO and the International Institute for AppliSgstems
Soil 1. Area of soil types Area = By soil type Analysis (IIASA) Harmonized World Soil Dataleas
- b. Degradation = National = International Soil Reference and Information ©&en
characteristics 1. ?Area affected by soil erosion Area = Sub-national (ISRIC) World Data Centre for Soils
2. Area affected by desertification Area = United Nations Convention to Combat Desertiftuat
3. Area affected by salinization Area (UNCCD)
4. Area affected by Water|ogging Area = FAO Global Assessment of Human-induced Soil
5. Area affected by acidification Area Degradation (GLASOD)
6. Area affected by compaction Area
c. Nutrient content of soil, measured in levels of: = By soil type
1. Nitrogen (N) Concentration|= By nutrient
2. Phosphorus (P) Concentration|= National
3. Calcium (Ca) Concentration|* Sub-national
4. Magnesium (Mg) Concentration|
5. Potassium (K) Concentration|
6. Zinc (Zn) Concentration|
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Table 3.1: Basic Set of Environment Statisticsom@onent 1: Environmental Conditions and Qualignfinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.2: Land Cover, Ecosystems and Bioslty

. Statistics and Related Information Category of |Potential Aggregation ) ]
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 | Measuremen and Scales Methodological Guidance
Topic 1.2.1: a. Extent and spatial distribution of main land aosetegories = By type of land cover [= FAO Land Cover Classification System
Land cover 1. Area of land cover Area (e.g., artificial surfacep System of Environmental-Economic Accounting (BE
2. Location of land cover Location including urban and Central Framework (2012) land cover categories

associated areas; = European Environment Agency (EEA
herbaceous crops;
woody crops; multiplg
or layered crops;
grassland; tree
covered areas;
mangroves; shrub
covered areas; shrubp
and/or herbaceous
vegetation, aquatic o
regularly flooded;
sparsely natural
vegetated areas;
terrestrial barren land|
permanent snow and
glaciers; inland water
bodies; and coastal
water bodies and inte]
tidal aready

= National

= Sub-national

(a) SEEA land cover categories, based on FAO Land CBlassification System (http:/unstats.un.org/uesdéccounting/seearev/Chapters/cAnnex.pdf)
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Table 3.1: Basic Set of Environment Statisticsom@onent 1: Environmental Conditions and Qualignfinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.2: Land Cover, Ecosystems and Bioslty
. Statistics and Related Information Cateqory of |Potential Aggregationd . .
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgrer):-,en and Sggme% Methodological Guidance
TOpiC 1.2.2: . General ecosystem characteristics, extent andrp By ecosystem (e.g., [|Millennium Ecosystem Assessment
Ecosystems 1. Area of ecosystems Area Marine, Coastal, = UN Convention on Biological Diversity
2. Location within countr Locatior Inland Water, Forest,|= UNECE Standard Statistical Classification ofrglo
3. Proximity of relevant ecosystem to urban areas enogland Location Dryland, Island, Fauna and Biotopes (1996)
. Ecosystems' chemical and physical characteristics Mountain, Polar, = The International Union for the ConservatiorNaiture
1. Nutrients Concentration]  Cultivated, Urbar) (IUCN) Red List of Threatened Species
2. Carbon Concentration| By biome = Convention on Wetlands of International Impoce&n
3. Pollutants Concentration|= By habitat especially as Waterfowl Habitat (The Ramsar
. Biological components of ecosystems (also in31a2b) By biogeographical Convention)
1. Biota (flora and fauna) Number region
2. Endemic species Number By river basin
3. Biodiversity (aggregated measure of diversitflafa and fauna) Number National
4. Threatened species Number Sub-national
TOpiC 1.2.3: . Flora - terrestrial, freshwater and marine (aisb.2.2.c) By class (e.g., = Millennium Ecosystem Assessment
Biodiversity 1. Number of known species by status category Number mammals, fishes, = UN Convention on Biological Diversity
2. Species population Number birds, reptiles, etc.) | IUCN Red List of Threatened Species
3. Number of endemic species Number By ecosystem = UN Economic Commission of Europe (ECE) Standard
4. Number of invasive alien species Number (Marine, Coastal, Statistical Classification of Flora, Fauna and
5. Habitat fragmentation Area, Inland Water, Forest, Biotopes (1996)
Descriptive, Dryland, Island, = FAO FISHSTAT (Species population and number of
Location, Mountain, Polar, invasive alien species)
Number Cultivated, Urbarfy
. Fauna - terrestrial, freshwater and marine (@lg02.2.c) By biome
1. Number of known species by status category Number By habitat
2. Species population Number By status category
3. Number of endemic species Number (e.g., threatened)
4. Number of invasive alien species Number National
5. Habitat fragmentation Area, Sub-national
Descriptive,
Location,
Number
. Protected areas By management = IUCN Protected Area Management Categories
category” = UNSD: Millennium Development Goal (MDG) Indicato
1. Protected terrestrial (including inland water) and marine area (also in Area By ecosystem 7.6 Metadata
1.2.4.8) By biome
By habitat
National
Sub-national
. Protected species By relevant species |- IUCN Red List of Threatened Species
1. Number of terrestrial, freshwater and marine pretdlora specie Numbe By ecosystem = UNSD: MDG Indicator 7.7 Metadata
2. Number of terrestrial, freshwater and marine goted fauna species Number |[* By biome
By habitat
By status category
National
Sub-national
. Other By status category = Convention on International Trade in Endangered
1. Trade in wildlife and captive-bred species Descriptive, National Species of Wild Fauna and Flora (CITES)
Mass, Numbe Sub-national
(b) Reporting categories used in the Millennium sy@tem Assessment (http://www.maweb.org/documestardent. 769.aspx.pdf)
(c) IUCN reporting categories: Strict natural ress; Wilderess areas; National parks, Natural mamis and features; Habitat ) pr lar and Protected areasusitiinable use of
natural resources (http:/www.iucn.org/aboutdprogrammes/pa/pa_products/wcpa._categc
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Table 3.1: Basic Set of Environment Statisticsom@onent 1: Environmental Conditions and Qualignfinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.2: Land Cover, Ecosystems and Bicglty
. Statistics and Related Information Category of |Potential Agaregation _ _
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text - Tier 3 Measﬁ’re%en and Sfa,ei Methodological Guidance

Topic 1.2.4: a. Forestarea (alsoin1.2.1.aand 1.2.2.a) = By forest type, as = FAO Global Forest Resources Assessment (FRA)

Forests 1. Total Area appropriate = UN Forum on Forests (UNFF) Monitoring, Assesstmen
2. Natural Area = National and Reporting (MAR)
3. Plantet Aree = Sub-national = UNSD: MDG Indicator 7.1 Metadata
4. Protected forest ardalso in 1.3.1.c) Area = Montreal Process (Working Group on Criteria
5. Area deforeste( Area and Indicators for the Conservation and Suatd@
6. Area reforested Area Management of Temperate and Boreal Forests)
7. Area afforested Area = State of Europe's Forests (Forest Europe/UNE&B-F
8. Forest area affected by fire Area Forestry and Timber Section)
9. Natural growth Area

b. Forest biomass

1. Total Volume
2. Carbon storage in living forest biomass Mass
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Table 3.1: Basic Set of Environment Statisticsom@onent 1: Environmental Conditions and Qualignfinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.3: Environmental Quality
. Statistics and Related Information Category of [Potential Aggregation ) )
TOpIC (Bold Text - Core Set/Tier 1 Regulal’ Text - Tier 2talicized Text - Tier 3 Measuremen and Scales Meth0d0|0glcal Guidance
Topic 1.3.1: a. Breathable particles = Sub-national = World Health Organization (WHO)
Air quality 1. Concentration levels of particulate matter (PM) Concentration|= Daily maximqm . UNECE _Standard Statistical Classification of Aemtt
2. Concentration levels of particulate matter (PM « ) Concentration|* Monthly maximum Air Quality (1990)
3. Maximum allowable levels Concentration| and average
4. Number of days where maximum allowable levelsangmpassed per year Number|* Yearly maximum
b. Breathable gases and average
1. Concentration levels of tropospheric ozone (§) Concentration|
2. Concentration levels of carbon monoxide (CO Concentration|
3. Maximum allowable levels Concentration|
4. Number of days where maximum allowable levelsengnmpassed per year Number
c. Ambient concentrations of other relevant polltgéan
1. Concentration levels of sulphur dioxide (S) Concentration|
2. Concentration levels of nitrogen oxides (Nt) Concentration|
3. Concentration levels of heavy metals Concentration|
4. Concentration levels of non-methane volatile oigaompounds (NMVOCs) Concentratign
5. Concentration levels of dioxins Concentration|
6. Concentration levels of furans Concentration|
7. Other pollutants Concentration|
8. Maximum allowable levels Concentration|
9. Number of days where maximum allowable levelsengnmpassed per year Number
d. Global atmospheric concentrations of climate pssarivers
1. Global atmospheric concentration levels of canthiomide (CQ) Concentration|
2. Global atmospheric concentration levels of megh@H,) Concentration|
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Table 3.1: Basic Set of Environment Statisticsom@onent 1: Environmental Conditions and Qualignfinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.3: Environmental Quality

Statistics and Related Information

. Category of |Potential Aggregations . .
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgre%en and Sg(?alei‘ Methodological Guidance
Topic 1.3.2: a. Nutrients and chlorophyll = By water body UNECE Standard Statistical Classification ofdfneater
Freshwater 1. Concentration of nitrates in freshwater bodies Concentration|* By watershed/river Quality for the Maintenance of Aquatic Life @)
quality 2. _Concentration of phosphates in freshwater bodie Concentratio | basin UN Environment Programme Global Environment
3. Concentration of chlorophyll A in freshwater bod Concentratio |* By point Monitoring System - Water (UNEP GEMS-Water)
4. Maximum allowable leve Concentratio measurement WHO
b. Organic matter in freshwater bodies = By type of water
1. Biochemical oxygen demand (BOD) in freshwater bodge Concentration| resource
2. Chemical oxygen demand (COD) in freshwater hc Concentratio
3. Maximum allowable leve Concentratio
c. Pathogens
1. Concentration of faecal coliforms in freshwater boies Concentration|
2. Maximum allowable levels Concentration
d. Metals (e.g., mercury, lead, nickel, arsenic huadh)
1. Concentrations in the sediment and w Concentratio
2. Concentrations in freshwater organi: Concentratio
3. Maximum allowable level Concentratio
e. Organic contaminants (e.g., PCBs, DDT, pesticifleans, dioxins, phenols, and UNECE Standard Statistical Classification of
radioactive waste) Freshwater Quality for the Maintenance of Aguhife
1. Concentrations in the sediment and water Concentration| (1992)
2. Concentrations in freshwater organi: Concentratio UN Environment Programme Global Environment
3. Maximum allowable levels Concentration| Monitoring System - Water (UNEP GEMS-Water)
Stockholm Convention
f. Physical and chemical characteristics UNECE Standard Statistical Classification ofdfrgater
1. pH/Acidity/Alkalinity Concentration Quality for the Maintenance of Aquatic Life @2
Level UN Environment Programme Global Environment
2. Temperatur Degree Monitoring System - Water (UNEP GEMS-Water)
3. Total suspended solids (T: Concentratio
4. Salinity Concentratio
5. Dissolved oxygen (DO) in freshwater boc Concentratio
g. Plastic waste and other freshwater debris
1. Amount of plastic waste and other debris in fvestier Area, Mass
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Table 3.1: Basic Set of Environment Statisticsom@onent 1: Environmental Conditions and Qualignfinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.3: Environmental Quality

Statistics and Related Information

. Organic matter in marine water bodies

1. Biochemical oxygen demand (BOD) in marine water bads

Concentration

2. Chemical oxygen demand (COD) in marine water &ndi Concentratior
3. Maximum allowable levels Concentration
c. Pathogens
1. Concentration of faecal coliforms in recreatiomalrine waters Concentratid
2. Maximum allowable levels Concentration
d. Metals (e.g., mercury, lead, nickel, arsenic nuiad)
1. Concentrations in the sediment and w Concentratio
2. Concentrations in marine organis Concentratio
3. Maximum allowable leve Concentratio
e. Organic contaminants (e.g., PCBs, DDT, pesticitieans, dioxins, phenols, and
radioactive waste)
1. Concentrations in the sediment and w Concentratio
2. Concentrations in marine organis Concentratio
3. Maximum allowable levels Concentration
f. Physical and chemical characteristics
1. pH/Acidity/Alkalinity Concentration
Level
2. Temperatur Degree
3. Total suspended solids (T: Concentratio
4. Salinity Concentratio
5. Dissolved oxygen (DO) in marine water bor Concentratio
6. Density Density
g. Coral bleaching
1. Area affected by coral bleaching Area

= By point measuremen
= By type of water
resource

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 M(Zezgseggr)]/qg:" PotengarllldASgg&:lE;gsanon Methodological Guidance
Topic 1.3.3: a. Nutrients and chlorophyll = By coastal zone, UNECE Standard Statistical Classification of Mar
Marine water delta, estuary or othef Water Quality (1992)
quality 1. Concentration of nitrates in marine water bodies Concentration Iocgl marine NOANNASA

2. Concentration of phosphates in marine water bodies Concentration| ~ environment UNEP Regional Seas Programme

(CONTINUES 3. Concentration of chlorophyll A in marine wateres Concentratior|” Sub-national
ON NEXT 4. Maximum allowable levels Concentration|" National )
PAGE) b * Supranational

UNECE Standard Statistical Classification of Mar
Water Quality (1992)

NOAA/NASA

UNEP Regional Seas Programme

Stockholm Convention

UNECE Standard Statistical Classification of Mar
Water Quality (1992)

NOAA/NASA

UNEP Regional Seas Programme
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Table 3.1: Basic Set of Environment Statisticsom@onent 1: Environmental Conditions and Qualignfinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.3: Environmental Quality

Statistics and Related Information

Category of

Potential Aggregationg

TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 [Measurement and Scales Methodological Guidance
Topic 1.3.3: h. Plastic waste and other marine debris = By coastal zone, = UNECE Standard Statistical Classification of Mar
Marine water 1. Amount of plastic waste and other debris in mariraers Area, Mass delta, estuary or othef Water Quality (1992)
quality i. Red tide Ioca}l marine . NOAA/NAS_A

1. Occurrenc Numbe environment = UNEP Regional Seas Programme
(CONTINUED 2. Impacted are Areg = Sub-national
FROM 3. Location Location |+ National
PREVIOUS 4. Duration Duratior = Supranational
PAGE) j. Oil pollution = By point measuremen

1. Area of oil slick Areg

2. Amount of tar balls Area, Diamete

Number

Topic 1.3.4;  |a. Sites affected by pollution *  Sub-national
Soil pollution : : * By type of pollutant

1. Contaminated sits Area, Numbe |+ By source

2. Potentially contaminated sit Area, Numbe

3. Remediated sitt Area, Numbe

4. Other site Area, Numbe
Topic 1.3.5: a. Levels of noise from specific sources Intensity, Leve|= Sub-national = WHO
Noise b. Levels of noise in specific locations Intensity, Leve

. Maximum allowable levels from different sourcesrospecific surrounding

locations

Intensity
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3.73.

3.74.

3.75.

3.76.

3.2 Component 2: Environmental Resources and theldse

Component 2 is closely related to the asset andigdlyflow accounts of the SEEA Central
Framework® on which, where relevant, the terms and definitiare based. Environmental
resources (or assets as they are referred to BEE# Central Framework) are the living and
non-living constituents of the earth together casipg the biophysical environment that may
provide benefits to humanity. Environmental resesrinclude: subsoil resources (non-
energy and energy minerals); land; soil resouroiedpgical resources; and water resources.
They can be naturally renewable (e.g., fish, tindyewater) or non-renewable (e.g.,
minerals).

Environmental resources are used as importantsripygroduction and consumption. They
contribute to the provision of shelter, food, hleaéare, infrastructure, communications,
transportation, defence and virtually every othegest of human activity. Consequently,
statistics documenting their availability and gtyativer time are necessary for policy makers
to make informed decisions, to avoid shortage siriction of use, to ensure availability for
new and emerging applications, to determine imgependence and other risks, as well as to
generally enable continued use over time. Datarg¥gg the availability of environmental
resources and their use are important in ordenstagiably manage current and future use by
the human sub-system.

In Component 2, statistics on environmental reseaiand their use are focused on
measuring stocks and changes in stocks of thesarees. Changes in the stocks of
environmental resources include additions and rsahs; from both anthropogenic and
natural activities. In the case of non-renewabkources, continued extraction usually leads
eventually to the depletion of the resource. eoewable resources, if extraction (e.qg.,
abstraction, removal and harvesting) exceeds rlagganeration and human-made
replenishment, the resource is depleted.

Statistics regarding the most important human dies/related to the use of environmental
resources help identify the possibilities for pghctervention. Under Component 2, the
activities that directly extract, abstract, hanastestructure individual environmental
resources, are included. These activities havéiaddl impacts on the environment beyond
the direct use of individual environmental resoarcExamples of analyses that bring
together all environmental impacts of the individaetivities are discussed and presented in
Chapter 5: Applications of the FDES to cross-cgtgmvironmental issues.

29 UN, “System of Environmental-Economic AccountingQ12. White cover publication, pre-edited textjeabto official editing. Available from
https://unstats.un.org/unsd/envaccounting/Whiteecpdf(accessed 10 June 2012).
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3.77.

3.78.

3.79.

3.80.

3.81.

3.82.

Statistics on the generation, management and digelud residuals related to the use of
environmental resources are covered in Compondrésiduals.

The use of the products originating from environtakresources in the economy and by
households can be captured in physical and monstguyly and use tables originating from
national accounts and also from sectoral statisti@sking environmental resources after
their extraction from the environment to their aseproducts in the economy and to the SNA
is the subject of the SEEA Central Framework.

Component 2 contains six sub-components that qoyrekto the main categories of
environmental resources:
i. Sub-component 2.1: Non-energy Mineral Resources;
ii. Sub-component 2.2: Energy Resources;
lii. Sub-component 2.3: Land;
iv. Sub-component 2.4: Soil Resources
v. Sub-component 2.5: Biological Resources; and
vi. Sub-component 2.6: Water Resources.

Sub-component 2.1: Non-energy Mineral Resources

Topic 2.1.1: Stocks and changes of non-energy maleesources

Stocks of non-energy mineral resources are defaigsetie amount of known deposits of non-
metallic and metallic mineral resources. Clas$ésiown deposits include: commercially
recoverable deposits; potential commercially recable deposits; as well as non-commercial
and other known deposits. The minerals in questaog from metal ores (including precious
metals and rare earths), to stone, sand and diayical and fertilizer minerals, salt and
various other minerals such as gemstones, abrasnerals, graphite, asphalt, natural solid
bitumen and quartz and mica.

These non-energy mineral resources are not renewaltheir depletion reduces their
availability in the environment over time. The Igcaf their extraction can determine the
amount of stress which is placed on the environm&iatistics on their stocks are required in
order to assist in the sustainable managemeneséttresources.

Non-energy mineral resources are extracted fronetiveonment typically through mining
and quarrying. These activities fall in ISIC Réwnder Section B — Mining and quarrying.
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3.83.

3.84.

3.85.

3.86.

Extraction can be achieved by different method$ siscunderground or surface mining.
Extraction of non-energy mineral resources refldotsquantity of the resource physically
removed from the deposit during a period of tingyjally one year. The difference between
the opening and closing stocks of non-energy mimesmurces for a particular year are
mostly the result of extraction. However, new digries, reappraisals and reclassifications
of stocks, as well as catastrophic losses, caniifls@nce the difference between opening
and closing stocks.

Main sources of statistics about non-energy minesdurce stocks are geological surveys
and inventories and economic statistics on minmgyguarrying. The institutional partners in
the data collection will be the mining and energtharities at the national and sub-national
levels. Data are also available from governing m@mtial bodies such as gemstone and
metallic mineral bourses and manufacturers’ assoos

Topic 2.1.2: Production and trade of non-energy reirals

The contribution of mining and quarrying of non-ememinerals to the value of goods and
services produced by many countries is substanfiaé outputs are non-energy minerals
such as metal ores (iron and non-ferrous), stare] and clay, chemical and fertilizer
minerals, and other minerals such as gemstonesgsigbrmminerals, etc. (classified under
Section 1, Divisions 14-16 of the CPC Ver.2). Stats on the amounts of non-energy
minerals produced, their imports and exports agontant to measure the pressure on these
resources and can be linked to economic statistioaderstand the significance of these
resources in the national economy.

Activities engaged in the production of non-enemgyerals are captured under the relevant
ISIC Rev. 4 categories in Section B — Mining andrqying. Main partners for primary
activity data include the ministry responsible fieining and national statistical offices.

Sub-component 2.2: Energy Resources

Topic 2.2.1: Stocks and changes of mineral energgaources

Mineral energy resources are environmental ressutéch cannot be renewed in any
human timescale, therefore their extraction andmusige economy results in the depletion of
the resource, limiting their availability for futigenerations. Statistics on the magnitude of
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3.89.

3.90.

3.91.

3.92.

their stocks through time are required in ordeaidsist in the sustainable management of these
resources.

Stocks of mineral energy resources are definedeaarnount of known deposits of mineral
energy resources. They include fossil fuels (eagural gas, crude oil and natural gas liquids,
oil shale, natural bitumen and extra heavy oil| emal lignite), peat, uranium and thorium
ores, among othersClasses of known deposits include: commerciallpvecable deposits;
potential commercially recoverable deposits; ad aehon-commercial and other known
deposits.

Extraction of mineral energy resources reflectsgih@ntity of the resource physically
removed from the deposit during a period of tingyjally one year. The difference between
the opening and closing stocks of mineral energgueces for a particular year are mostly the
result of extraction. New discoveries, reappraisald reclassifications of stocks, as well as
catastrophic losses, can also influence the diffe¥detween opening and closing stocks.

Main sources of statistics about mineral energgusse stocks are geological surveys and
inventories, while the institutional partners i thata collection will be the mining and
energy authorities at the national and sub-natitevals. Main sources of statistics about
extraction of mineral resources are economic s$iEisn mining as well as energy statistics.

Topic 2.2.2: Production and consumption of energgifn non-renewable and
renewable sources

Energy production refers to the capture, extraabiomanufacture of fuels or energy in forms
which are ready for general consumption. Energyasluced for human consumption in a
number of different ways, depending on its souf€rergy production, transformation,
distribution and consumption are made with différefficiency rates and these processes
cause distinct environmental impacts (land use @baair pollution, GHG emissions, waste
etc,) therefore producing statistics to descrileséactivities is key to environmental
sustainability policy.

Total energy production originates from non-rene@amnd renewable sources. These
constitute key environment statistics that cansasgen analysing the sustainability of the
energy mix at the national level.

The stocks of renewable energy resources are bcuo depletion in a similar manner to

non-renewable energy resources. Additionally rthicks can not be accurately measured,
except for biomass. Thus, stocks of renewableggmesources are not included in the
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3.94.

3.95.

3.96.

3.97.

3.98.

FDES. However, the consumption of renewable ensrggurces can be measured in terms
of the energy produced (e.g., hydroelectric powelar energy generation, wind energy
production, etc.) and is included in the FDES.

Renewable energy is transformed from sources dpdmish this flow. It is also cleaner than
non-renewable energy and its carbon footprint is&ntially less than fossil fuel energies.
Global statistics show the progressive consumpdfaenewable energy resources is
increasing, but still constitute an insufficienbportion of the total energy supply worldwide.

Renewable energy includes solar (photovoltaic aedal), hydroelectric, geothermal, tidal
action, wave action, ocean thermal, wind and bi@nal of which are naturally replenished,
even though their flow may be limited.

A specific source of energy is waste such as mpaigolid waste, plastics, tyre-derived fuels
and other discarded combustible materials. Pahefvaste used for energy production is
renewable (biomass).

The main sources of statistics on the producti@ha@msumption of energy are energy
statistics and energy balances that are availatie hational energy authorities or NSOs in
most countries. The most important statistics ctve production of energy by the different
types of non-renewable and renewable energy squroasuction of primary and secondary
energy, the total consumption of energy, as wethasamount of electricity produced and the
installed capacities for electricity production.

The production of energy from non-renewable an@weble sources is captured under the
economic activities ISIC Rev. 4, Section C, Divisitd Manufacture of coke and refined
petroleum products; and Section D, DivisionE3&ctricity, gas, steam and air conditioning
supply. Energy products resulting from extractmal transformation activities can be
classified according to the Standard Internati@redrgy Product Classification (SIEC)
contained in thénternational Recommendations for Energy StatigtiRES)*.

Sub-component 2.3: Land

Statistics on land use fulfil a basic informationakd of governments, policy makers,
analysts and civil society. Land is a unique emvinental resource that delineates the space
in which economic activities and environmental gsses take place and within which
environmental resources and economic assets atetbcThe two primary aspects of land

%0 UNSD, “International Recommendations for EnergatiStics”. Available from http://unstats.un.org/dfenergy/ires/default.htrfaccessed 10
November 2012).
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are land cover (see Topic 1.2.1: Land cover) and lese. These aspects are strictly related:
while land cover describes the biophysical aspelamal, land use refers to the functional
aspects of land. Changes in land cover can beethdt of natural processes and of land use
changes. Generally, the total area of a countiyr&nain unchanged from one period to the
next. Hence, changes in the stocks of land withgose changes within and between stocks
in different classes of land cover and land used(l@structuring).

The total area of a country is the area encloseitshgland borders and, if applicable, the
sea>*While inland waters (e.g., rivers, lakes, ponds)e#re included in land use, marine
water areas can be included only in a broader girofdand use. Certain types of land use
analyses may include coastal waters (internal watereven Exclusive Economic Zones
(EEZs).

Topic 2.3.1: Land use

Land use reflects both the activities undertakahthe institutional arrangements put in place
for a given area for the purposes of economic prbda, or the maintenance and restoration
of environmental functions. Land being “used” me#re existence of some kind of human
activity or management. Consequently, there arasaof land that are “not in use” by human
activities. These areas are important from ancggol point of view. Land use statistics
cover both land in use and land not in use. SiEgisn land use are usually obtained by the
combination of field surveys and remote sensingstiy@atellite images. Land use data may
also be obtained from administrative land registdiere available.

A reference framework for the classification ofdauwse is provided in the SEEA Central
Framework? as agreed after a comprehensive global consuitptiocess. The development
of the land use classification included in the SEEM by the FAO, has been based on
practices already in use in major international mational land use databases adjusted to
meet the different needs which have arisen dutieggtobal consultation process on this
issue. The aim of the land use classificationqareesd in the SEEA is twofold: (i) to provide a
reference framework for the compilation and aggiiegaof data at the international level,

and (ii) to provide guidance to countries in thegass of establishing a land use classification
scheme For more information, see Annex D: Classificatiansl environment statistics.

%1 The boundaries between the land and the sea wagjderably between countries depending on thereifit geographical features of a country. The
conventions by which country area is determineggairicular the definition of baselines, focus ba boundary between land and sea and have been
agreed internationally in the United Nations Cortienon the Law of the Sea (UNCLOS). Text of thatedi Nations Convention on the Law of the
Sea. Available from http://www.un.org/Depts/los/gention_agreements/texts/unclos/unclos_e(pdéessed 17 October 2012).

%2 United Nations, 2012System of Environmental-Economic Accountili¢hite cover publication, pre-edited text subjectfficial editing.
https://unstats.un.org/unsd/envaccounting/Whiteecpdf
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3.104.

3.105.
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Changes in land use can be reflected by statistichanges within and between the different
land use classes. Changes in land use will r@alis¢r the area of the country among the land
use categories. If presented in a matrix formjnf@mation will show how increase or
decrease in one category contributes to the dex@aacrease of other land use categories.
Land cover statistics can also be presented imaasifashion. Cross-combination of land

use and land cover categories show what kind ai@woic activities are carried out in the
different land cover areas. Changes in land wesgugntly result in changes of land cover,
however, land under different land cover categoniisalso increase or decrease due to
managed or natural expansion or regression. ftaten land cover and its changes also give
information about the extent of different ecosyssdsee also Topic 1.2.2: Ecosystems).

Sub-component 2.4: Soil Resources

Accounting for soil resources can provide inforimaion the area and volume of soil
resources lost due to erosion, degradation, or madeailable by changes in land cover and
other sources. Accounting for soil resources imgeof their types, nutrient content, carbon
content and other characteristics is relevant forendetailed examination of the health of soil
systems, and their connections between soil reseumed production in agriculture and
forestry.

The relevant statistics cover the stocks of seibveces and their changes (additions and
reductions) in terms of area and volume, by s@iéty

Statistics related to the area, and changes iargeeunder soil types are covered under Topic
1.1.4: Soll characteristics. Changes in the volofreoil resources and other aspects of
accounting for soil resources are conceptuallyuicket! in the FDES but the development of
the necessary statistics is subject to furtherarese

Sub-component 2.5: Biological Resources

Biological resources include timber resources, aquasources, crops, livestock as well as
wild, uncultivated biological resources, providedratural or cultivated ecosystems.
Biological resources are renewable resources teatapable of regeneration through natural
(non-managed or managed) processes. Biologicaliress form an important part of
biodiversity and ecosystems. If harvesting an@okbsses surpass natural or managed
regeneration or replenishment, biological resoubsz®me depleted.
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3.109.

3.110.

3.111.

3.112.

Cultivated biological resources can impact the emment differently than natural ones.
This is quite evident in the case of mono-cultidataetensive crops that utilize irrigation, and
increasing amounts of fertilizers and pesticidésllection of statistics related to both natural
and cultivated biological resources are requiredrder to provide policy makers with the
data needed to monitor the sustainable usage s¢ tlesources.

Topic 2.5.1: Timber resources and their use

Timber resources can be natural or cultivated aednaportant environmental resources in
many countries. They provide inputs for constiutind the production of furniture,
cardboard, cellulose, paper and other product®y &he also a source of fuel and an
important sink for carbon. Timber resources afedd by the volume of trees, living and
dead, which can still be used for timber or fu€his includes all trees regardless of diameter
or tops of stems. The general proxy that shoulddmsidered for determining the volume of
timber resources is the volume that is commerciaigble.

Stocks of timber resources increase due to naguoath, new plantations or growth derived
from management of plantations, and are measurdteagoss annual increase. Stocks
decrease due to removals of timber, natural lo@sdsatastrophic losses. Timber resources
may also change due to the increase of forest anthanges in management practices
(reclassification). The volume of timber removeds also be disaggregated according to the
type of forestry product (e.g., industrial roundwptuelwood, etc.) or by tree species. Stock
changes should be estimated separately for natndatultivated timber resources.

The most important economic activity responsibleti@ use and management of timber
resources is Forestry and logging (ISIC Rev 4,i8e@&, Division 02). This division
includes: growing of standing timber; planting, leeging, transplanting, thinning and
conserving of forests and timber tracts; growingappice, pulpwood and fire wood;
operation of forest tree nurseries; productionooind wood; gathering and production of fire
wood; and production of charcoal in the forestr{gdraditional methods). These activities
can be carried out in natural or planted forests.

Forestry activities may also include the applicaiod fertilizers and pest control. Statistics on
fertilizer and pesticide use in forestry are venportant to assess their impact on the

environment.

The use of timber products in the economy and lmgébolds can be captured in physical and
monetary supply and use tables originating fronionat accounts and also from forestry,

83



3.113.

3.114.

3.115.

3.116.

manufacturing, energy and trade statistics. Ligkimber resources to their use in the
economy and to the SNA is the subject of the SEEAt@I Framework.

Topic 2.5.2: Aquatic resources and their use

Aquatic resources include fish, crustaceans, madlushellfish and other aquatic organisms
such as sponges and seaweed, as well as aquatimafmsuch as whales. Aquatic resources
are subject to harvest for commercial reasons dsaw@art of recreational and subsistence
fishing activities. The abundance and health ¢firsh aquatic resources in inland and marine
waters are also increasingly affected by watempioth and by the degradation of habitats.
The dual impacts of excessive exploitation levels$ babitat degradation result in the loss, or
reduction, of the goods and services provided byatijuatic ecosystems, as well as a loss of
biodiversity and genetic resources.

The aquatic resources for a given country comphisse resources that are considered to live
within the EEZ of a country throughout their lif@tgs, both coastal and inland fisheries.
Migrating and straddling fish stocks are considdgoeldelong to a given country during the
period when those stocks inhabit its EEZ.

Aquatic resources may be either cultivated or rétpiological resources. Aquatic resources
produced within aquaculture facilities (for breeglor for harvest) are considered cultivated
biological resources. All other aquatic resoutt@wested as part of capture production
processes are considered natural biological ressur€hanges in the stocks of aquatic
resources are the result of growth in stocks, tetalovals, natural and catastrophic losses.
Stock changes should be estimated separatelydtrral and cultivated resources; the most
important aquatic groups/species; and marine asghivater groups/species. Aquaculture
activities may also include the application of calts, pellets, antibiotics, fungicides,
hormones and other substances. Statistics on dsesets of aquaculture are very important
to assess their impact on the environment.

The FAO International Standard Statistical Clasatibn for Aquatic Animals and Plants
(ISSCAAP) is commonly used for statistics on aquegsources® The FAO has also
developed a set of catch concepts for the diffestages of the catch, depending on the
inclusion or exclusion of by-catch and by-prodtfctrhe measurement of discarded catch is
an important component in fully understanding thkdges between economic activity and
the impact on aquatic resources.

% International Standard Statistical ClassificafionAquatic Animals and Plants.
ftp://ftp.fao.org/fi/document/cwp/handbook/annexfraxS2listISSCAAP2000.pdf

%4 Coordinating Working Party on Fishery Statistidandbook of Fishery Statistical Standards.
ftp://ftp.fao.org/FI/DOCUMENT/cwp/handbook/annex/@exB1CatchConcepts.pdf
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3.120.

3.121.

The most important economic activity related touse and management of aquatic resources
is Fishing and aquaculture (ISIC Rev. 4, Sectio®#jsion 03). This division includes
capture fishery and aquaculture, covering the fisisleery resources from marine, brackish

or freshwater environments, with the goal of captyor gathering fish, crustaceans,

molluscs and other marine organisms and produgls @guatic plants, pearls, sponges, etc.).

The use of aquatic products in the economy andologéholds can be captured in physical
and monetary supply and use tables originating fnatronal accounts. Linking aquatic
resources to their use in the economy and to th& iSkhe subject of the SEEA Central
Framework.

Topic 2.5.3: Crops

Crops refer to plants or agricultural produce grawa large scale for food or other economic
purposes, such as clothes or livestock fodder (€. 4, Section A, Division 01). Modern
large-scale agriculture, in its race to improvepgpooduction, has resulted in the use of
increasing anthropogenic inputs in the form of labarigation, chemical fertilizers,
pesticides, and new or modified genetic material.

In terms of environment statistics, both the arsaduor cultivated crops as well as yields are
important. Furthermore, the methods of productised in crops, which can have different
environmental consequences, are highly relevardnddulture, the practice of intensively
growing one type of crop over an area, can bringehts to farmers, due to uniform growing
requirements and standardized planting, maintenandgest control. Overall, monocultures
and resource intensive farming have brought aboinn@ease in crop yield, greatly reducing
the amount of land needed for crop production. éfloeless, in recent decades the rise of
monocultures has also led to widespread envirorathenstainability concerns, including soll
nutrient loss, widespread pest invasions and beydity loss. Organic production is growing
in importance benefiting both environment and frehiit still constitutes a small proportion
of crops worldwide.

In terms of environment statistics, this topic asv&tatistics about main crop types, annual
and perennial crops, different planting methodsnoealture and resource-intensive crops,
the application of genetically modified organismssagll as organic farming production.
Area harvested is especially important when meaglgown or planted areas (gross) versus
harvestedireas (net). (FAO, 201%) Fertilizers play a key part in the yield and dfitgrof

%FAO, 2012 Crops Statistics — concepts, definitions and cfasgions.
http://www.fao.org/fileadmin/templates/ess/ess_tieddier/documents/Production_trade/definitions/Gragatistics_concepts_definitions_classification

s.doc
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crops produced, as well as in the environmentakesfof agriculture. Therefore, the amount
of natural fertilizers, such as manure or compastl chemical fertilizers are also relevant.
Because of their effect on biodiversity, invasies{s and pollution, statistics on the use of
pesticides (e.g. fungicides, herbicides, inseatigjdodenticides, etc.) are also considered
essential to environment statistics. With thedaggowth of modern intensive farming
practices and genetically modified crops, consingcthese statistics can be particularly
relevant to some countries. Finally, imports axplogts of crops can also be an important
measure of the total production, apparent natiocoasumption, and possibly also the
associated pressure on the environment. The roance of data besides the NSO and the
key institutional partner is usually the agricudtiuauthority.

Topic 2.5.4: Livestock

Livestock are animal species that are raised byamsnior commercial purposes,
consumption, or labour (ISIC Rev 4, Section A, Bioh 01). Usually raised in agricultural
settings, typical livestock species include covalpy, pigs and sheep. Rising incomes and
growing populations, especially in the developingy i, have led to higher demands in
livestock products, including milk, eggs and meaitying growth in the livestock sector.
(FAO, 2006%° Nonetheless, livestock rearing is associated mitltiple environmental
effects. Livestock production contributes to gteaumse gas emissions. Animal husbandry
directly or indirectly (grazing and production efefdstock) occupies a large percentage of
land. Clearing land for pasture and feed cropddth$o widespread deforestation and
biodiversity loss, and overgrazing leads to erosiod compaction. Furthermore, livestock
production accounts for large amounts of wateramkacts as a source of water pollution
from hormone use and other chemicals as well as the inadequate handling of manure.

In spite of its prevalent environmental implicasamowever, livestock contributes to the
livelihoods of millions of the world’s poor, provitg an income source (sometimes the only
source) for many. Therefore, measuring livestocgacts and driving efficiency in the
production line is vital.

Environmentally relevant statistics on livestocklude the number and characteristics of live
animals, as well as antibiotics and hormones usethém. Furthermore, imports and exports
of livestock are also a good measure of natiomaktiock quantity and possibly of pressure on
the environment.

%FAO, 2006 Livestock Impacts on the environmehttp://www.fao.org/ag/imagazine/0612sp1.htm

86



3.125.

3.126.

3.127.

3.128.

3.129.

The main source of data for livestock statisticgssally the agricultural authority or the
NSO.

Topic 2.5.5: Wild, uncultivated biological resours€other than fish and timber)

Although the vast majority of biological resour@es cultivated, there is a range of naturally
occurring biological resources which provide inpuatshe economy and form an important
part of biodiversity. Environmentally relevanttsttics on this topic focus on the use and
management of these resources as this can aftdoglwal diversity. These resources may
include wild berries, fungi, bacteria, fruits, sapd other plant resources that are harvested
(ISIC Rev. 4, Section A, group 0230) as well azivaihimals that are trapped or killed for
production, consumption and trade. This topic edetutimber and fish, as they are included
in Topics 2.5.1 and 2.5.2 respectively.

Today, wild animals are disappearing at alarmitgsraue to poaching, habitat and overuse
of natural resources amongst other reasons. (Wheildlife Federation, 2013J The
conservation of key habitats and landscapes anspbaes within them is key in order to
prevent further biodiversity loss. Furthermore @onvention on International Trade in
Endangered Species of Wild Fauna and Flora (CI'BE&gs that the trade of wild species
needs to be managed at national and internatiemeld, to prevent over-exploitatidhTrade
that is detrimental to the survival of a specied does not allow the species to live in a
consistent level in its ecosystem has to be managddneasured. This can involve
measuring imports and exports of such speciesddet how many wild animals are killed or
trapped for food or sale, permits issued for hynwild animals, as well as the total number
of animals killed under these permits. Finallynsmeood forest products and other plants are
also covered in this topic.

The main source of data and the institutional gastfior wild biological resources statistics
include the environmental, natural resources andli@ authorities, as well as the
government agency responsible for hunting.

Sub-component 2.6: Water Resources

Management of water resources, in terms of quasfitistribution and quality, is one of the
most important priorities in the world today. $tts on water resources, their abstraction,
use and returns are needed by policy makers fanar of reasons, which include:
estimating the amount of available freshwater resgg) monitoring abstraction from key

$"World Wildlife Federation, 201Protecting Wildlife http://www.worldwildlife.org/species/
*CITES, 2008Non-detriment findingsttp://www.cites.org/eng/prog/ndf/index.php
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water bodies to prevent overutilization; ensuriggitable usage of abstracted water; and
tracking the volume of water returned to the envnent.

3.130. The International Recommendations for Water StasitRWS)° provides the definitions
and groupings for the purposes of statistics orexva&sources and their use.

Topic 2.6.1: Water resources

3.131. Water resources consist of fresh and brackish wadgardless of their quality, in inland
water bodies including surface water, groundwaner soil water. Surface water includes
water in artificial reservoirs, lakes, rivers anmiceams, snow, ice and glaciers. Renewable
water resources of a country are generated byptaion and inflows of water from other
countries and reduced by evapotranspiration.

3.132. Statistics on water resources include the volumeatér generated within the country or
territory as the result of precipitation, the vokaf water lost to evapotranspiration, the
inflow of water from other territories, and the fbomv of water to other territories or the sea.
The statistics are sourced from hydrometeorologiodl hydrological monitoring,
measurements and models. Statistics on the quéhtsater in water bodies are discussed
under Topic 1.3.2: Freshwater quality and Topic3L.Barine water quality.

Topic 2.6.2: Abstraction, use and returns of water

3.133. Water is abstracted from surface and groundwagaurees by economic activities and
households. Water can be abstracted for own uk® drstribution to other users. Statistics
on water abstraction should be disaggregated aiogptal the source of the water (surface or
groundwater) and the economic activity of the aastr. Statistics on water abstraction are
usually available from administrative records (ntoring of actual water abstractions as well
as abstraction permits).

3.134. After abstraction and distribution water is usedhi@ economy in production and
consumption activities. Water can be recycledr@ouded several times before returning it to
the environment. Water use should be disaggregateatding to economic activity and
household use. The most significant water use@s, (erigation in agriculture, hydropower
generation and cooling) should be specifigtiere might be significant amounts of water
losses during distribution, so these data shoulckipéured here as well. Statistics on water
use can be obtained from statistical surveys ohary users, household surveys and
administrative records of the water supply industry

% United Nations, 2012International Recommendations for Water Statistitsp://unstats.un.org/unsd/envaccounting/irwsfissbversion.pdf
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In-stream water use refers to the use of wiatsitu, without abstracting it from its source that
is, moving it from its natural cycle. A very imgant type of in-stream water use is the
ecological use, that is, the water used as a hdbitliving organisms. All human in-stream
water uses, similarly to off-stream uses, haveiiggmt effects with regard to the ecological
use of the same water resources. Examples ofgaratwater use are transportation,
hydropower generation, fishing, recreation andisooy and waste loading (pollution
dilution). In-stream activities are usually measuin terms of the intensity of the use. In-
stream uses of water are covered under Topic 28g2atic resources and their use; Topic
2.2.2: Production and use of energy from non-reidsvand renewable resources; Topic
3.2.3: Discharge of wastewater to the environm@&tatistics on water transport, tourism and
recreation can be used to indicate the pressuess thctivities put on water resources.

A large part of the water used in economic acgsgitand by households is returned to the
environment after or without treatment. The volusheeturned water should be
disaggregated according to the recipient (e.gfasarwater, groundwater, soil, sea).

Statistics on the generation, treatment and paitutantent of wastewater are discussed under
Component 3, Sub-component 3.2: Generation and smant of Wastewater.

All economic activities and households can abstus® and return water to the environment.
The most important activities, in terms of the vokiof water abstracted, are agriculture
(irrigation and livestock), the generation of efaxty (hydropower and cooling) and the water
collection, treatment and supply industry (ISIC R&vSection E, Division 36) that includes
the collection (abstraction), treatment and distiitn of water for household and industrial
needs. Collection of water from various sourcesyall as distribution by various means is
also included. Division 37 Sewerage accounts ®igaificant part of water returned to the
environment.
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Table 3.2: Basic Set of Environment Statistics m@anent 2: Environmental Resources and their Use

Component 2: Environmental Resources and their Use

Sub-component 2.1: Non-energy Mineral Resources
Statistics and Related Information Categor ; ;
. y of |Potential Aggregation . .
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measurement and Scales Methodological Guidance
Topic 2.1.1: a. Non-energy mineral resources = By mineral = United Nations Framework Classification for Energ
Stocks and 1. Stocks of commercially recoverable resources Mass, Volum |= National and Mineral Resources (UNFC)
changes of nor 2. New discoverie Mass, Volum [« Sub-national = SEEA Central Framework (2012) Asset and physdical
; " 3. Upward reappraisal Mass, Volum accounts

energy mineral|™ 4. Upward reclassificatior Mass, Volum + ISIC Rev. 4, Section B, Division 05-08
resources 5. Extraction Mass, Volum

6. Catastrophic losst Mass, Volum

7. Downward reappraisa Mass, Volum

8. Downward reclassificatior Mass, Volum

9. Stocks of potentially commercially recoverable wgses Mass, Volum

10. Stocks of non-commercial and other known resources Mass, Volume|
Topic 2.1.2: a._Production of non-energy minerals Mass, Volum
Production and b. Imports of non-energy minerals Currency, Mas

Vol
trade of non- - oume
c. Exports of non-energy minerals

energy Currency, Mas
minerals Volume
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Table 3.2: Basic Set of Environment Statistics m@anent 2: Environmental Resources and their Ugsticued)

Component 2: Environmental Resources and their Use

Sub-component 2.2: Energy Resources

Statistics and Related Information

Category of

Potential Aggregations

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text- Tier 3 | Measurement and Scales Methodological Guidance
Topic 2.2.1: a. Mineral energy resources = By resource (e.g., = UNSD: International Recommendations for Energy
Stocks and 1. Stocks of commercially recoverable resources Mass, Volume| natural gas, crude oil| ~ Statistics (IRES)
changes of 2. New discoveries Mass, Volume|  and natural gas = Asset and physical flow accounts in SEEA Central
. | 3. Upward reappraisals Mass, Volume|  liquids, oil shale, Framework (2012)
mineral €nergy ™~ (pward reclassifications Mass, Volume|  natural bitumen and |+ International Energy Agency (IEA) Energy Statistic
resources 5. Extraction Mass, Volume| €xtra heavy oil Manual
6. Catastrophic losses Mass, Volume| (includes oil = ISIC Rev. 4, Section B, Divisions 05-08
7. Downward reappraisals Mass, Volume| ~ extracted from oil = UNFC
8. Downward reclassificatior Mass, Volum | ~ sands), coal and
9. Stocks of potentially commercially recoverable tgses Mass, Volum lignite, peat,

10. Stocks of non-commercial and other known resources

Mass, Volume|

11. Imports of energy minerals

Currency, Mas
Volume

12. Exports of energy minerals

Currency, Mas
Volume

non-metallic minerals
except for coal or peg
uranium and thorium
ores, and other
metallic minerals)

= National

= Sub-national
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Table 3.2: Basic Set of Environment Statistics m@anent 2: Environmental Resources and their Ugsticued)

Component 2: Environmental Resources and their Use

Sub-component 2.2: Energy Resources

Tooi Statistics and Related Information Category of |Potential Aggregation Methodological Guid
opic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text - Tier 3 [ Measuremen and Scales ethodological Guidance
Topic 2.2.2: a. Production of energy from non-renewable and renésdurces = By non-renewable = |EA Energy Statistics Manual
Production and] 1. Total Energy unit, resource (e.g., = UNSD: IRES
use of energy Mass, Volume|  petroleum, = Joint Wood Energy Enquiry (UNECE-FAO Forestry
from non- 2. Non-renewable sources Energy unit, 2:;?(;:'522 C::[:*_ and Timber Section)
bl d Mass, Volume ) '
renewable an TR b = - sustainable
renewable . Renewable sources " nerg\)// ulnlt, firewood, waste, othe
sources ass, Volumey non-renewables)

= By renewable resourcp
(e.g., solar, wind,
geothermal,
hydropower
and ocean resources
solid biomass,
biogas and liquid
biofuels)

= National

=_Sut-nationa

b. Production of energy = By primary energy
1. Primary energy production Energy unit, resource (e.g.,

Mass, Volume|  petroleum, natural gap,

2. Secondary energy production Energy unit, [ coal, hydroenergy,

Mass, Volume|] geothermal, fission
fuels, cane products,
other primary)

= By secondary energy
resource (e.g.,
electricity, liquefied
petroleum gas,
gasoline/alcohol,
kerosene, diesel olil,
fuel oil, coke,
charcoal, gases, othe
secondary)

= National

= Sub-national

c. Total use of energy Energy unit, |[= By energy source

Mass, Volume|= By household
= By ISIC economic

activity
= National
= Sub-national
d. Electric energy = By energy source
1. Electricity production Energy uni |= National
2. Installed capacities Energy unit |= Sub-national
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Table 3.2: Basic Set of Environment Statistics m@anent 2: Environmental Resources and their Ugsticued)

Component 2: Environmental Resources and their Use

Sub-component 2.3: Land

. Statistics and Related Information Category of |Potential Aggregation ) )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier3 | Measuremen and Scales Methodological Guidance
Topic 2.3.1: a. Land use area Area = By land use category [ FAO

(e.g., agriculture, = ECE Standard Classification of Land Use (1989)
forestry, aquaculture,|= SEEA Central Framework (2012) Annex 1
built up and related
area, land used for
maintenance and
restoration of
environmental
functions, other land
use not elsewhere
classified, land not in
use, aquaculture,
maintenance and
restoration of
environmental
functions, other
inland water use not
elsewhere classified,
inland water not in
use)
= National
= _Sul-nationa
b. Area of inland water use Area = By inland use
category (e.g.,
aquaculture,
maintenance and
restoration of
environmental
functions, other inlani
water use not
elsewhere classified,
inland water not in

Land use

use)
= National
= Subnational
c. Coastal area(includes area of coral reefs, mangroves, ettsd (@ 1.1.3.b) Aree = National
d. Exclusive Economic Zone (EEZ) (also in 1.1.2.e &arid3.c Aree
e. Land ownership Area = By ownership = FAO
category
= National
»_Suk-nationa
f. Area of land under organic farming Area = National = FAO Inter-departmental Working Group on Organic
= Sub-national Agriculture
g. Area of land under sustainable forest manage! Aree = Forest Stewardship Council
h. Area of land under agrofores Aree
i. Land use chan( = By land use category [+ FAO
1. Increase of area within category Area (see 2.3.1.aabove |+ ECE Standard Classification of Land Use (989
2. Decrease of area within categ Aree for examples)
3. Change of land use category by origin and destinatn Area = National

= Sub-national
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Table 3.2: Basic Set of Environment Statistics m@anent 2: Environmental Resources and their Ugstiicued)

Component 2: Environmental Resources and their Use

Sub-component 2.4: Soil Resour
. Statistics and Related Information Categorv of |Potential Aagregation ) )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text - Tier 3 MeasSrer{”lem and Sgga|egs Methodological Guidance
Topic 2.4.1: Statistics in this topic are under development.
Soil resources
Sub-component 2.5: Biological Resources
Topic 2.5.1: a. Timber resources = By type (e.g., = FAO Forest Resources Assessment
Timber 1. Stocks of timber resources Volume natural or planted) |- State of Europe's Forests (Forest Europe/lUNECB-FA
d 2. Natural growth Volume = National Forestry and Timber Section)
respurces an 3. Fellings Volume = Sub-national = UNECE/FAO Joint Working Party on Forest Statistic
their use 4. Removals Volume Economics and Management
5. Felling residues Volume = |SIC Rev. 4, Section A, Division 02
6. Natural losses Volume = FAOSTAT database
7. Catastrophic losses Volume
8. Reclassifications Volume
b. Amount used of: = National
1. Fertilizers Area, Mass, |= Sub-national
Volume
2. Pesticides Area, Mass,
Volume
c. Forest production Volume = By type of product = Central Product Classification (CPC)
(e.g., timber, industrial= Joint Forest Sector Questionnaire
roundwood, fuelwood| (UNECE/FAO/Eurostat
pulp, chips) International Tropical Timber Organization TID])
= National = FAO/ITTO/UNECE/Eurostat Inter-secretariat Working
= Sub-national Group on Forest Sector Statistics
= UNECE Timber Committee
= UNECE/FAO Joint Working Party on Forest Statistic
Economics and Management
= |ISIC Rev. 4, Section A, Division 02
= FAOSTAT database
d. Fuelwood consumption Volume = National = FAO/ITTO/UNECE/Eurostat Inter-secretariat Working
e. Imports of forest products Currency, Masg= By type of product Group on Forest Sector Statistics
Volume = State of Europe's Forests (Forest Europe/UNECB-FA
f. Exports of forest products Currency, Mas Forestry and Timber Section)
Volume = |SIC Rev. 4, Section A, Division 02
= Harmonized System (HS)
= FAOSTAT database
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Table 3.2: Basic Set of Environment Statisticsom@onent 2: Environmental Resources and their dsetinued)

Component 2: Environmental Resources and their Use

Sub-component 2.5: Biological Resources

Statistics and Related Information

Currency, Mas|

. Category of |Potential Aggregation . .
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgre%en and Sgga|EQS Methodological Guidance
Topic 2.5.2: a. Fish capture production Mass = By relevant species FAO ISCAAP
Aquatic b. Aquaculture production Mass Nanona! ISIC Re_v. 4, Sgctlon A, D|V|s.|on 03
Sub-national The United Nations Convention on the Law of $ea
resources and - - -
. c. Imports of fish and fishery products = By relevant species (UNCLOS)
their use Currency, Masq, By type of product UNSD: MDG Indicator 7.4 Metadata
Volume .
By specie
d. Exports of fish and fishery products Currency, Mas{" National
Volume |* Sub-national
e. Amount used o = National
1. Pellets Mass, Volum |= Sub-national
2. Hormones Mass, Volum
3. Colourants Mass, Volum
4. Antibiotics Mass, Volum
5. Fungicide: Mass, Volum
f. Fish resources (natural; cultivat = By relevant species
1. Stocks of fish resource Mas: = By type (e.g.,
2. Additions to fish resourc Mas: cultivated
3. Reductions in fish resources or natural)
Mass = By species
= National
Topic 2.5.3: a. Main annual and perennial crc = Bycrop FAO Indicative Crop Classification (for 2010 raliof
Crops 1. Area harvested Areg = National agricultural censuses)
2. Area planted Areg = Sub-national FAO/WHO Specifications for Pesticides (2010)
3. Amount produced Mas: FAO Specifications for Commonly Used
4. Amount of organic production Mass Fertilizers (2009)
5. Amount of genetically modified crops produ Mas: ISIC Rev. 4, Section A, Division 1
b. Amount used o = By type of fertilizer FAOSTAT database
1. Natural fertilizers (e.g., manure, compost, lime) Area, Mass, = By type of pesticide
Volume = By crop
2. Chemical fertilizers Area, Mass, [+ National
Volume = Subnational
3. Pesticides Area, Mass,
Volume
c. Monoculture / resource-intensive cr = By crop
1. Area being used for productic Aree = National
2. Amount produce Mas: = Sub-national
3. Amount of genetically modified crops produ Mas:
d. Imports of crops Currency, Mas
e. Exports of crops
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Table 3.2: Basic Set of Environment Statisticsom@onent 2: Environmental Resources and their dsetinued)

Component 2: Environmental Resources and their Use

Sub-component 2.5: Biological Resources
. Statistics and Related Information Cateqgory of |Potential Agaregationd ) )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 MeasSrer):]em and Sgga|egs Methodological Guidance
Topic 2.5.4: a. Livestock = By type of animal = FAOSTAT database
Livestock 1. Number of live animals Number = National = |ISIC Rev. 4, Section A, Division 1
2. Number of animals slaughtered Number [+ Sub-national
b. Amount used of:
1. Antibiotics Mass
2. Hormones Mass
c. Imports of livestock Currency,
Numbe
d. Exports of livestock Currency,
Numbe
Topic 2.5.5: a. Permits for regulated hunting of wild animals = ISIC Rev. 4, Section A, Division 1
wild, 1. Number of permits issued per year Number
uncultivated 2. Total number of animal kills allowed by permits Number
. . b. Imports of endangered species Currency, = CITES
biological Numbe
resources c. Exports of endangered species Currency,
(other than fish : : : Numbe ' __
and timber) d. Reported wild animals killed or trapped for foodsaie Number = ISIC Rev. 4, Section A, Division 1
e. Non-wood forest products and other plants Mass, Volume|= By type of product = ISIC Rev. 4, Section A, Group 0230
= National
= Sub-national
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Table 3.2: Basic Set of Environment Statisticsom@onent 2: Environmental Resources and their dsetinued)

Component 2: Environmental Resources and their Use

Sub-component 2.6: Water Resources
. Statistics and Related Information Categorv of |Potential Aagregation ] )
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgreéem and ggabi Methodological Guidance

Topic 2.6.1: a. Inflow of water to inland water resources = Inflow secured = UNSD: IRWS

Water 1. Precipitation (alsoin 1.1.1.k Volume through = UNECE Standard Statistical Classification of Wate
2. Inflow from neighbouring territories Volume treaties/not secured Use (1989)

resources 3. Inflow subject to treaties Volume through treaties = UNSD: MDG Indicator 7.5 Metadata

b. Outflow of water from inland water resources = National = FAO AQUASTAT
1. Evapotranspiration Volume = Sub-national = SEEA Central Framework (2012) Asset accounts
2. Outflow to neighbouring territories Volume = By territory of origin |= SEEA Water
3. Outflow subject to treaties Volume and destination = UNSD: Environment Statistics Section - Water
4. Outflow to the sea Volume Questionnaire
c. Inland water stocks = National

1. Surface water stocks in artificial reservoirs Volume = Sub-national
2. Surface water stocks in lakes Volume
3. Surface water stocks in rivers and streams Volume
4. Surface water stocks in wetlands Volume
5. Surface water stocks in snow, ice and glaciers Volume
6. Groundwater stocks Volume
7. Water rights Volume
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Table 3.2: Basic Set of Environment Statisticsom@onent 2: Environmental Resources and their dsetinued)

Component 2: Environmental Resources and their Use

Sub-component 2.6: Water Resources
. Statistics and Related Information Cateqgory of |Potential Agaregationd ] )
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgrer{]em and ggabgs Methodological Guidance
Topic 2.6.2: a. Total water abstraction Volume = By type of source = UNSD: IRWS
Abstraction, b. Water abstraction from surface water Volume = National = UNECE Standard Statistical Classification of Waise
= Sub-national (1989)
use and returns c. Water abstraction from groundwater = FAO AQUASTAT
of water 1. From renewable groundwater resources Volume « SEEA Central Framework (2012)
2. From non-renewable groundwater resources Volume = SEEA Water
d. Water abstracted for own use Volume = By ISIC economic = UNSD: Environment Statistics Section - Water
activity Questionnaire
= National
= Subnational
e. Water abstracted for distribution Volume e By ISIC economic
activity
» National
* Sub-national
f. Desalinated water Volume » National
g. Reused water Volume » Sub-national
h. Water use Volume * By ISIC economic
activity
» National
* Sub-national
i. Rainwater collection Volume » National
j. Water abstraction from the sea Volume * Sub-national
k. Losses in distribution Volume * By ISIC economic
activity
* National
* Sub-national
|. Exports of water Volume » National
m Imports of water Volume * Sub-national
n. Returns of water Volume * By ISIC economic
activity
* National
»_Sul-nationa
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3.3 Component 3: Residuals

3.138. Component 3 is closely related to the physical flmeounts (flows from the economy to the
environment) of the SEEA Central Framework on whihere relevant, the terms and
definitions are basé&d This component contains statistics on the amandtcharacteristics
of residuals generated by human production anduropg8on processes, their management,
and their final release to the environment. Resglare solid, liquid and gaseous materials
that are discarded, discharged or emitted througbgsses of production, consumption and
accumulation. Residuals may be discarded, discHaygemitted directly to the environment
or be captured, collected, treated, recycled aeduThe main groups of residuals are
emissions, wastewater and waste.

3.139. Emissions are substances released to the envirdrasenresult of production, consumption
and accumulation processes. Generally, emissienaralysed by type of receiving
environment (air, water bodies, or soil) and byetgh substance.

3.140. Wastewater is discarded water that is no longerired by the owner or user. Water
discharged into sewers, water received by watatrrent plants and water discharged to the
environment is all considered wastewater regardaiégs quality. It also includes reused
water which is wastewater supplied to a user faher use with or without treatment.

3.141. Waste covers discarded materials that are no lcegeiired by the owner or user. It includes
materials that are in solid or liquid state butledes wastewater and emissions to air.

3.142. Emissions, wastewater and waste can have differgreacts and effects on human and
ecosystem health. They will be absorbed, or veisst and concentrate differently,
depending on their nature, their scale and a caatibim of local environmental dynamics
(e.g., wind, currents, as well as characteristidarad, air and water masses, etc.). Sometimes
the substances are released or disposed of wighditno treatment, but increasingly,
emissions are treated to reduce pollutants befagdre released into the environment.
These treatment and management processes, anthftastructure are also contained in this
component.

3.143. A special category of residuals (dissipative usggaducts in the SEEA Central Framework)
covers the residue of products that are delibgragdtased to the environment as part of
production processes. Examples are the applicafibiochemicals such as fertilizers and

40 System of Environmental-Economic Accounting Cdrfframework
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3.144.

3.145.

3.146.

3.147.

3.148.

3.149.

pesticides, part of which may be absorbed in tleyction process while the remaining
proportion will stay in the environment and may sapollution.

The subsequent concentrations of residuals iniffereht media are covered in Component
1, Sub-component 1.3: Environmental Quality.

Component 3 contains four sub-components:

i. Sub-component 3.1: Emissions to Air;

il. Sub-component 3.2: Generation and Management ofélvater;
lii. Sub-component 3.3: Generation and Management ofé/Vasd
iv. Sub-component 3.4: Application of Biochemicals.

Sub-component 3.1: Emissions to Air

Air pollution can be caused by natural as well @&@pogenic sources. In the FDES, the
focus is on the emission of pollutants from soaofe®mic processes. Emissions to air are
gaseous and particulate substances releasedatntbbsphere by establishments and
households as a result of production, consumpthaacumulation activities. The statistical
description of such emissions covers their souaoeksthe quantities emitted by substances.

Policy makers, analysts and civil society requiggistics on emissions to air in order to
monitor the amount and type of emissions over tame across locations. These statistics can
be used for evidence-based policy making, partibulgith regard to environmental
regulations (e.g., the maximum allowable emisseuels versus actual levels). They can also
be used to model where the largest impacts on hsifinam air pollution can be expected.
Importantly, these statistics are also requireshémitor adherence to any MEAs, particularly
the Kyoto and Montreal protocols, of which the coymay be a party.

Air emissions can be measured directly, or canstienated on the basis of fuel and other
material input data and process-specific emissaotofs. This information is usually
produced in the form of emission inventories, ad# primarily from environmental
ministries or environment protection authoriti&missions to air can be distinguished by the
type of source (e.g., stationary or mobile, pomdliffuse), by process, and by economic
activity.

The groups of different chemicals relevant to stai$ on emissions to air include: sulphur
compounds; oxidized nitrogen compounds and oxiglaatkiced nitrogen compounds;
inorganic carbon compounds; halogen and inorgaaimgen compounds; volatile organic
compounds; heavy metals; and different fractionBarticulate Matter (PM). The ECE
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Standard Statistical Classification of Ambient Biuality (1990) lists the substances,
parameters and variables needed for statistics @massions.

Topic 3.1.1: Emissions of Greenhouse Gases (GHGS)

3.150. A special category of air emissions is the emissminGHGs. Emission inventories of GHGs
are compiled according to the guidelines develdpethe IPCC, under the auspices of the
United Nations Framework Convention on Climate @sUNFCCC). The source
categories of GHG emissions are based on procassdabe categories of sinks for GHG
emissions are also included. GHGs include botictlisnd indirect GHGs. The most
important direct GHG being carbon dioxide (§@nd methane (CHi and the most
important indirect GHG being sulphur dioxide ($@nd nitrogen oxides (N

Topic 3.1.2: Consumption of Ozone Depleting Substas (ODS)

3.151. ODS is another important category of emissionsithattively monitored by the Montreal
Protocol. Reported statistics worldwide have shdvig protocol to be very effective in
phasing out the use of these substances. Howevemissions of these substances are
difficult to measure directly, countries reportthe apparent consumption of ODS.

Topic 3.1.3: Emissions of other substances

3.152. There are a number of other environmentally impadrsabstances that are emitted to air
beyond GHGs and ODS. The most important amongthesthe different fractions of
particulate matter, heavy metals and others tlealimked to environmental and health
problems, but there are a variety of other emisstbat countries may wish to measure or
estimate based on national circumstances and gri

Sub-component 3.2: Generation and Management of Weesvater

3.153. Statistics about the generation, management actatige of wastewater, as well as the
pollutant content of wastewater (emissions to Watee contained in this sub-component.
Statistics on wastewater are needed by policy nsakealysts and civil society in order to
properly manage this potentially harmful by-prodoicthe human sub-system. Without
statistics on the generation, management and digelud wastewater it is difficult to assess
and possibly intervene in regards to the volumepildition levels of wastewater. Other
policy relevant wastewater statistics include agligegation by economic activity of
responsibility for its generation, whether the \easiter is being treated, and what is being
emitted to water bodies in the country.
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3.154. The type of statistical source most commonly usetiministrative records, and in some
cases estimation outputs. Countries usually rdpert wastewater and discharges to water
based on statistics from the final treatment olectihg institution(s), or when no treatment of
wastewater is in place, by estimating from the wased by different activities (e.g.,
households, industries) using technological coeffits. The main institutional partner will
be the water and wastewater authorities or ingiitstin charge of water supply, collection,
treatment and/or final discharge of wastewatehéoenvironment (e.g., water regulating
bodies, water authorities, municipalities, watelitigs, wastewater treatment plants).

Topic 3.2.1: Generation and pollutant content of stewater

3.155. This topic includes statistics on the volume of isaster generated and the pollutant content
of wastewater after the use of water by econontigides and households, before any
collection or treatment is applied. Generatiomvaktewater is usually estimated based on the
volume of water used. The wastewater generatethealischarged directly to the
environment by the generator or it can be colleateskwerage systems and treated in
wastewater treatment plants. Wastewater generadiome disaggregated by economic
activity and households where statistics permhe pollutant content of wastewater
(emissions to water) can usually be obtained frommitoring at the place of generation or
from estimates based on technological parameters

Topic 3.2.2: Collection and treatment of wastewater

3.156. This topic includes statistics describing: (i) voles of collected and transported wastewater
to their final place of discharge or to treatmextilities; (ii) volume of wastewater treated by
type of treatment (primary, secondary and tertigiy) the physical infrastructure related to
wastewater collection and treatment (e.g., numb&eatment plants, capacities of plants,
etc.); (iv) the pollutant content extracted in treatment facilities; and (v) other relevant
information.

3.157. Establishments engaged in the collection and trelatwf wastewater are grouped under ISIC
Rev.4, Section E, Division 37 Sewerage.

Topic 3.2.3: Discharge of wastewater to the envinoent

3.158. This topic captures information at the stage adifaischarge of wastewater to the
environment. It includes: (i) volume of wastewalecharged to the environment without
treatment; (ii) volume of wastewater dischargethsenvironment after treatment, by type of
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3.159.

3.160.

3.161.

3.162.

3.163.

treatment (primary, secondary and tertiary) ane typtreatment facility (public, private,
municipal, industrial); and (iii) effluent quality.

Statistics on the volume of wastewater dischardie eatment can be obtained from
administrative records of the treatment plantsati&ics on the volume of wastewater
released without treatment can be obtained fromamoac units and records of sewerage
companies, or estimated on the basis of water Tike.volume of discharged wastewater
should also be disaggregated according to theiestipvater body.

In addition to the volume of wastewater returnethtdenvironment, it is also important to
measure or estimate the volumes of different patfitg that are emitted with the wastewater

or otherwise released to water bodies. Emissiomgter are the substances released to water
resources by establishments and households aslaafgroduction, consumption and
accumulation processes. Emissions to water shmuttisaggregated according to the
releasing economic activities and should covemntlost important substances.

Sub-component 3.3: Generation and Management of Waes

This sub-component describes statistics aboutehergtion and management of waste,
including liquid and solid residual waste. Statsinclude the amount of waste generated by
waste type and by source, as well as the amoumaste collected, treated or disposed of.

Policy makers, particularly local governments, rieggtatistics on waste in order to assess
how its generation, treatment and disposal aregihgrover time. This in turn assists in
planning for present and future waste managemeitéyims of transportation and facilities
required. More importantly, waste can also besauece when recycled or used as a fuel
source. Statistics on waste can also be usefigweloping strategies to encourage waste
reduction, reuse and recycling.

Topic 3.3.1: Generation of waste

This topic includes statistics describing the antaminvaste generated before any collection
or treatment is applied, by waste type, economiwiacand households. The waste lists
used by countries and international organizatioasiaually based either on the generating
process or the material content of the waste, dhercombination of these two aspects.
Hazardous waste is a special group of waste thatalits toxic or other hazardous character
needs special management; statistics on the gemeadthazardous waste should also be
included in this topic. Statistics on waste getiensare usually less available than the ones
describing their collection and disposal, coverethe following topic.
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Topic 3.3.2: Management of waste

3.164. This topic includes statistics on: (i) the amouinivaste collected and transported to treatment
facilities or to their final disposal; (ii) the amnat treated by type of treatment or disposal
(e.g., recycling, composting, incineration, landfd); (iii) the physical infrastructure for
waste treatment, including the number and capafityeatment plants; and (iv) other
relevant information.

3.165. Establishments engaged in waste management arpegtaunder ISIC Rev. 4, Section E,
Division 38 Waste collection, treatment and dispasévities, material recovery.

Sub-component 3.4: Application of Biochemicals

Topic 3.4.1: Application of biochemicals

3.166. Biochemical use statistics deal with chemical fiedis to enrich soils and pesticide use to
protect plants and animals from disease. Other wadsraccelerate the growth of biota and
preserve and enhance the quality, size and appmacéiiological products. Environmental
effects are generated by the diffusion of biochasithrough cycling systems and build-up
of contaminations in water, land and species (thinahe food chain). Statistics under this
topic include the amount of natural and chemicdllizers, pesticides and other biochemicals
(hormones, pellets etc.) used by type of activeddgnts (see also in Sub-component 2.5
Biological Resources), the area under applicatid, the method employed. These statistics
serve as a proxy or the basis for estimating tiegfahe biochemicals that remain in the
environment and affect environmental quality.
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Table 3.3: Basic Set of Environment Statistics m@anent 3: Residuals

Component 3: Residuals

Sub-component 3.1: Emissions to Air
. Statistics and Related Information Categorv of |Potential Aagregation ] )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text - Tier 3 Measgreéem and ggabgs Methodological Guidance

Topic 3.1.1: a. Total emissions of direct greenhouse gases (GH$%)as: = By ISIC economic = IPCC Emission Factor Database
Emissions of 1. Carbon dioxide (CG,) Mass activity = UN Framework Convention on Climate Change
greenhouse 2. Methane (CH,) Mass = National (UNFCCC) Reporting Guidelines)

3. Nitrous oxide (N,O) Mass = Sub-national = UNECE Standard Statistical Classification of Aentii
gases 4. Perfluorocarbons (PFCs) Mass = By IPCC Reporting Air Quality (1990)

5. Hydrofluorocarbons (HFCs) Mass Guidelines = UNSD: MDG Indicator 7.2 Metadata

6. Sulphur hexafluoride (SF Mass = WHO

b. Total emissions of indirect greenhouse gases (§H gas:

1. Sulphur dioxide (SO,) Mass

2. Nitrogen oxides (NQ) Mass

3. Non-methane volatile organic compounds (NM-VOCs) askl

4. Other Mass
Topic 3.1.2: a. Consumption of ozone depleting substances (OySubstance: = UNEP Ozone Secretariat
Consumption 1. Chlorofluorocarbons (CFCs) Mass = |IPCC Emission Factor Database

2. Hydrochlorofluorocarbons (HCFCs) Mass = UNECE Standard Statistical Classification of Aentti
of ozone : ;

. 3. Bromofluorocarbons Mass Air Quality (1990)

depleting 4. Methyl chloroform Mass = UNSD: MDG Indicator 7.3 Metadata
substances 5. Carbon tetrachloride Mass = WHO

6. Methyl bromide Mass

7. Other Mass
Topic 3.1.3. a. Emissions of other substances: = UNECE Standard Statistical Classification of Aeni
Emissions of 1. Particulate matter (PM) Mass Air Quality (1990)
other 2. Heavy metals Mass = European Monitoring and Evaluation Programme

3. Other Mass (EMEP) is under the Convention on Long-range
substances Transboundary Air Pollution
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Table 3.3: Basic Set of Environment Statistics m@onent 3: Residuals (continued)

Component 3: Residuals

Sub-component 3.2: Generation and Management ofeiWater
Statistics and Related Information

Topi Category of |Potential Aggregation hodological Guid

opic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2lalicized Text - Tier 3 Measurement and Scales Methodological Guidance

Topic 3.2.1: a. Volume of wastewater generated Volume |+ By ISIC economic = UNSD: IRWS

Generation and activity = ISIC Rev. 4, Section E, Division 35 and 36
llutant = National = SEEA Water

po = Sub-national = UNSD: Environment Statistics Section - Water

content of b. Emissions of pollutants to wastewater Mass = By pollutant or Questionnaire

wastewater

pollution parameter
(e.g., BOD, COD, N,

TSS)

= By ISIC economic
activity

= National

= Sub-national
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Table 3.3: Basic Set of Environment Statisticoom@onent 3: Residuals (continued)

Component 3: Residuals

Sub-component 3.2: Generation and Management oféiater

. Statistics and Related Information Category of |Potential Aggregations ) i
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measurement and Scales Methodological Guidance
Topic 3.2.2: a. Volume of wastewater collected Volume = National = UNSD: IRWS
Collection and = _Sul-nationa = ISIC Rev. 4‘, Section E, D_ivi;ion 35Aand 36
b. Volume of wastewater treated Volume = By treatment type = UNSD: Environment Statistics Section - Water
treatment of ! ! .
(e.g., primary, Questionnaire
wastewater Secondary’
tertiary)
= National

= Sub-national

c. Total urban wastewater treatment capacity

1. Number of plant: Numbe
2. Capacity of plants Volume
d. Total industrial wastewater treatment capacity

1. Number of plant: Numbe

2. Capacity of plants Volume
Topic 3.2.3: a. Wastewater discharge = By treatment type
Discharge of 1. Tf(ital volume of wastewater discharged to the envimmment Volume (e.g., p(;imary,

after treatment secondary,

wastewater to 2. Total volume of wastewater discharged to the envimmment Volume tertiary) y
the ) without treatment = By recipient (e.g.,
environment surface water,

groundwater,
wetland, sea, soil)

= By ISIC economic
activity

= National

= Sub-national

= By source (point /
non-point source)

b. Pollutant content of discharged wastewater Mass = By pollutant or
pollution parameter
(e.g., BOD, COD, N, R)

= National

= Sub-national

= Net emission by ISIC
economic activity

= By source (point/
non-point source)
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Table 3.3: Basic Set of Environment Statisticoom@onent 3: Residuals (continued)

Component 3: Residuals

Sub-component 3.3: Generation and Management oféNas

Statistics and Related Information

Category of

Potential Aggregation

= Sub-national

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text - Tier 3 [ Measurement and Scales Methodological Guidance
Topic 3.3.1: a. Amount of waste generated by economic activity Mass = By ISIC economic European Commission: European List of Waste,
Generation of activity pursuant to European Waste Framework Directive
= National Eurostat: Data Centre on Waste
waste = Sub-national Eurostat: European Waste Classification for Stesis
b. Amount of waste generated by waste category Mass = By waste category version 4 (Waste categories)
(e.g., chemical waste, | Basel Convention: Waste categories and hazardous
municipal waste, characteristics
combustion waste, Eurostat: Manual on Waste Statistics
etc.) Eurostat: Guidance on classification of wastesdiog
- National to EWC-Stat categories
= Sub-national SEEA Central Framework (2012)
c. Generation of hazardous waste + By ISIC economic UNSQ: Envﬁronment Statistics Section - Waste
1. Amount of hazardous waste generated Mass activity Questionnaire
= National
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Table 3.3: Basic Set of Environment Statisticoom@onent 3: Residuals (continued)

Component 3: Residuals

Sub-component 3.3: Generation and Management oféeNas
; Stat|st.|cs and Related Infqrmatlgn ) Category of [Potential Aggregations . .
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text- Tier3 — f, om0 and Scales Methodological Guidance
TOpic 3.3.2: a. Municipal waste = By type of treatment |+ Eurostat: Data Centre on Waste
Management o]__1. Total municipal waste collecter Mas: or disposal = Eurostat metadata: OECD/Eurostat definition of
waste 2. Amount of municipal waste treated by type of treatnent Mass (e.g., recycling, municipal waste
3. Number of municipal waste treatment and disposal feilities Numbe composting, * UNSD: Environment Statistics Section - Waste
4. Capacity of municipal waste treatment and displasdities Volume incineration, Questionnaire
b. Hazardous waste landfilling) = Basel Convention: Waste categories and hazardous
1. Total hazardous waste collected Mass _|* By type of waste, characteristics o .
2. Amount of hazardous waste treated by type of treatent Mass when possible = Eurostat: European Waste Classification for Stesis
3. Number of hazardous waste treatment and disposal élities Number _|* National version 4 (Waste categories)
4. Capacity of hazardous waste treatment and dibfaxstities Volume = Sub-national = European Commission: European Waste Framework
¢. Other/industrial waste Directive (Waste treatment operations)
1. Total other/industrial waste collected Mass ) Eurostatf (l\;la%ual on Walste .Sf.tatIS'tICS . i
2. Amount of other/industrial waste treated by tgpéreatment Mass * Eurostat: Guidance on classt ication of wast@ediog
3. Number of treatment and disposal facilities petpf treatment Number I;O EWdC-Stgt categtc_mes
= Rotterdam Convention
4. Capacity of industrial waste treatment and diapfailities Volume
d. Amount of recycled waste Mass = By specific waste
streams (e.g., e-waste,
packaging waste, end
of life vehicles)
= By waste category
= National
= Sub-national
e. Imports of waste Mass = By waste category
f. Exports of wasi Mas: (e.g..,'chemical waste
g. Imports of hazardous waste Mass munlcml waste,
h. Exports of hazardous waste Mass cotms)ustlon waste,
etc.
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Table 3.3: Basic Set of Environment Statisticoom@onent 3: Residuals (continued)

Component 3: Residuals

Sub-component 3.4: Application of Biochemicals
) Statistics and Related Information
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3

Category of |Potential Aggregationg Methodological Guidance

Measurement and Scales
Topic 3.4.1: a. Total amount of fertilizers used (also in 2.5.4nkdl 2.5.3.b) Area, Mass [+ National = FAOSTAT database
Application of Volume |+ Sub-national
b. Total amount of pesticides used (also in 2.5ahd) 2.5.3.b) Area, Mass{= By ISIC economic = FAOSTAT database

biochemicals Volume |activity (forestry,

agriculture)

c. Total amount of pellets used (also in 2.5.2.e) Mass, Volumel= National

= Sub-national

= By ISIC economic
activity (aquaculture)
d. Total amount of hormones used (also in 2.5.2.e2a5dl.b) Mass, Volumel= National

= Sub-national

= By ISIC economic
activity (aquaculture,
livestock production)
e. Total amount of colourants used (also in 2.5.2.e) Mass, Volume|= National

= Sub-national

= By ISIC economic
activity (aquaculture)
f. Total amount of antibiotics used (also in 2.5.2nél 2.5.4.b) Mass, Volume|= National

= Sub-national

= By ISIC economic
activity (aquaculture,
livestock production)
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3.4 Component 4: Extreme Events and Disasters

3.167. This component organizes statistics regarding tteirmence and impacts of extreme events
and disasters on human wellbeing and on the iméretsire of the human sub-system.

3.168. The most common data sources are national andaignal authorities responsible for
disaster management and assistance, emergency enagrdgand response agencies,
insurance companies, optical and radar satellisgadprs for satellite information, as well as
seismic monitoring and research centres.

3.169. Component 4 contains the following two sub-compadsien
i. Sub-component 4.1: Natural Extreme Events and Risgsand
ii. Sub-component 4.2: Technological Disasters.

Sub-component 4.1: Natural Extreme Events and Diséesrs

3.170. This sub-component structures statistics on thgufgacy and intensity of extreme events and
disasters deriving from natural phenomena, as aglheir impact on human lives and
habitats and the environment as a whole. Statisticnatural extreme events and disasters
are important to policy makers, analysts and swotiety not only for assessing the impact of
an ongoing disaster, but also for monitoring tlegjfrency, intensity and impact of disasters
over time.

3.171. An extreme event is an event that is rare withgrstatistical reference distribution at a
particular location. An extreme event is normakyrare or rarer than the"1@r 90"
percentile. A disaster is often described as dtre§exposure to an extreme event. The
Centre for Research on the Epidemiology of DisaffeRED) defines a disaster as an
“unforeseen and often sudden event that causesdfge®mge, destruction and human
suffering.” (CRED, 2009} It often surpasses local capacities to respontland requires
national and/or international, external assistartea. inclusion in this sub-component, a
disaster should be categorized using the sameiarés the CRED Emergency Events
Database (EM-DAT). This means that at least ortbefollowing criteria must be fulfilled:
i. Ten (10) or more people reported killed;

il. One hundred (100) or more people reported affected;
lii. Declaration of a state of emergency; or

4! CRED EM-DAT, 2009.Emergency Events Databaggtp://www.emdat.be
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3.172.

3.173.

3.174.

3.175.

3.176.

3.177.

iv. Call for international assistance has been made.

Natural extreme events and disasters impact huives) habitats and ecosystems in different
ways, depending on their intensity, but also onpiteparedness of the human habitat and the
environmental conditions prevailing in the terniés;, particularly those where humans live.
Thus, the impacts and effects of natural disast@nsbe worsened or mitigated by the general
social, living and infrastructural conditions ofiwen human habitat.

In recent decades, because of an increase in ex@eants, natural disasters have become
more frequent, more intensive, and also more detsteuand deadly. It has been suggested
that climate change has been associated with tneadsing frequency and severity of extreme
weather events. Climate change has resulted irased global temperatures, rising sea
levels, increased storms and precipitation, drasighdpical cyclones, hurricanes, tornadoes
and other climatic disruptions in many places adothve world. As the occurrence and
intensity of natural extreme events and disastave increased globally, countries have faced
increasing social and economic impacts.

The statistics structured in this component witketaccount of the whole sequence associated
with each individual event, including the occurremd the different types of extreme events,
statistics on the impact of the disaster, inclugiegple affected and the assessment of
economic loss. Statistics relating to the inditezlth problems associated with natural
disasters is covered in Sub-component 5.2: Enviesriai Health.

Extreme events and disasters can be categorizedassified using the current classification
of the CRED EM-DAT. For more information on thel ftlassification of CRED, please see
Annex D: Classifications and environment statistics

Topic 4.1.1: Occurrence of natural extreme eventgladisasters

The types of statistics included in this topic aasiude, but are not restricted to, the type of
natural disaster, location, magnitude, date of oetice and duration. In addition, statistics
on hazard prone areas and on the vulnerabilitysasters (i.e. population living in hazard
prone areas), are also relevant.

Topic 4.1.2: Impact of natural extreme events andabters

This topic should include information on the impatt natural extreme event or disaster.
Impact can be measured in a number of ways. Condime@nsions include the number of
people killed, injured, homeless and affected, a4 @ economic loss. Economic loss can
refer to damage to buildings and other economietasaumber of transportation networks
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affected, economic disruption or loss of revenueaimmercial services, as well as utility
disruption. Physical loss or damage refers tanthgnitude of the impact of the event or
disaster on the quantity and quality of land, crdipsstock, aquaculture, biomass, etc. The
specific impact of each natural disaster on thegnty of the local ecosystem can also be
reported on, where statistics exist. In additibe, external assistance received for disaster
relief can also be measured.

3.178. The Economic Commission for Latin America and tteikbean (UN ECLAC) has
developed a handbook which may be useful to othentries and regions, “ECLAC:
Handbook for Estimating the Socio-economic and Emmental Effects of Disaster&?. It
evaluates the overall impact of disasters assatiatih natural events and includes a
methodology for evaluating this impact. This asayof disaster impact in terms of damage
and losses makes it possible to estimate the ingfatitsasters on economic growth, on the
population’s living conditions and on environmerdahditions in the region.

Sub-component 4.2: Technological Disasters

3.179. This sub-component structures statistics on teduyicdl disasters. These disasters may arise
as a result of human intent, negligence or ernoframn faulty or failed technological
applications. This sub-component groups infornmatio the occurrence and impact of such
disasters on human lives and habitats, and onnVieoement as well as on disaster
preparedness for such types of disasters.

3.180. Policy makers, analysts and civil society requiggistics on technological disasters in order
to understand who is ultimately responsible, whatilmmediate and potential impact may be,
and to assess and mitigate future risks. To deteyds of global technological disasters
show increasing frequency and impact on humansntrestructure and the environment.
This further reinforces the relevance and neces$isyatistics on these issues for policy
making and analysis.

3.181. There are three types of technological disastesgrezed by CRED® These are: industrial
disasters which cover leakages of fluid toxic cheats, oil spills and explosions; transport
disasters which cover accidents associated witimixehanized transport of chemicals,
volatile materials or other hazardous substancesdy, rail, water or pipeline; and
miscellaneous disasters such as arson fires aed didasters of varied origin. All these
types of disasters can impact large areas andt &iftlc human safety and the environment in
both the short and long term.

42 ECLAC: Handbook for Estimating the Socio-econommicl Environmental Effects of Disasters. LC/MEX/@&BLAC Mexico Office, July, 2003.
http://www.eclac.cl/cgi-bin/getProd.asp?xml=/pubttnes/xml/4/12774/P12774.xml&xs|=/mexico/tpl-ifpSl&base=/mexico/tpl/top-bottom.xsl
43 Disaster profiles of EM-DAT,_http://www.emdat.bisaster-profiles
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3.182.

3.183.

3.184.

3.185.

3.186.

3.187.

Topic 4.2.1: Occurrence of technological disasters

This topic structures information on the frequeaoy nature of the disasters that arise as a
result of human intent, negligence, or error onfri@ulty or failed technological applications.
Nuclear meltdowns and pipeline or tanker leakalgasresult in significant harm to the
environment, including potentially significant ceggient impacts on humans, are prime
examples.

Technological disasters impact human lives, habdat ecosystems in different ways,
depending on the nature and intensity of the d@gsastheir effects can be short term or may
have significant or unknown duration. In the castechnological disasters, there is
sometimes no precedence for a given disaster aifmagnitude of its effects cannot be
fully anticipated or measured.

This topic should include information on the idén&tion and characterization of the
different types of events including information type of disaster, location, magnitude date of
occurrence and duration. Additionally, where petit because of repeated episodes, the
frequency of these technological disasters cankadswitical in guiding policy-making and

the development of deterrents.

It should be noted that information on the enviremtal media that are impacted is included
under Sub-component 1.3: Environmental Quality ecimg air, water, soil and noise, as
relevant.

For inclusion in this sub-component, a technoldgigsaster should be categorized using the
same criteria as the CRED EM-DAT (see paragraphl3fdr criteria).

Topic 4.2.2: Impact of technological disasters

This topic includes the specific impacts on humalaspage to the economy and the
ecosystems arising from technological disastefges& impacts can include radiation-related
conditions and diseases or other health impaaggoty damage, loss of livelihoods, services
and housing, social and economic disruption, amf@mmental damage. The statistics in
this topic include the number of people killeduirgd, homeless, and affected, as well as
economic loss. When available, estimations ofdke of work days and of the economic
cost in monetary terms (e.g., loss of wages orsaafstreatment) can be included here.
Economic loss can refer to damage to buildingsahdr economic assets, number of
transportation networks affected, economic disauptr loss of revenue to commercial
services, and utility disruption. Physical losslamage refers to the magnitude of the impact
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3.188.

3.189.

of the event or disaster on the quantity and quaftiand, crops, livestock, aquaculture,
biomass, etc. The specific impact of each teclmo#b disaster on the integrity of the local
ecosystem can also be reported on, where statistiss In addition, the external assistance
received for disaster relief can also be measured.

In terms of data availability, economic impact asseents are often carried out by central
banks and ministries of economic development. #alaally, large technological disasters
are often the subject of one time research profectesearch or academic institutions
assessing their impact. Insurance companies sarpabvide reliable appraisals of the
impact.

Statistics on the environmental media that are ctgzhas a result of technological disasters
are included in Sub-component 1.3: Environmental®y under the relevant heading (e.g.,
air, water or soil). Statistics on the health ictpaf technological disasters can also be found
in Topic 5.2.5: Toxic substance- and nuclear raalatelated diseases and conditions.
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Table 3.4: Basic Set of Environment Statistics m@anent 4: Extreme Events and Disasters

Component 4: Extreme Events and Disasters

Sub-component 4.1: Natural Extreme Events and Risas
. Statistics and Related Information Cateqgory of |Potential Agaregationd ) .
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgrer{]em and ggmegs Methodological Guidance
Topic 4.1.1: a. Occurrence of natural extreme events and disaster = Byevent = Centre for Research on the Epidemiology of Désas
Occurrence of 1. Type of natural disaster(geophysical, meteorological, hydrological, climagical,| Descriptive |* National Emergency Events Database (CRED EM-DAT)
tural biological) ¢ Sub-national = Economic Commission for Latin America and the
natura 2. Location Location Caribbean (UNECLAC) Handbook for Estimating the
extreme eventy—;=\ - itude (where appiicable) Intensity Socio-economic and Environmental Effects ofiers
and disasters 4. Date of occurrence Date
5. Duration Time period
6. Hazard prone areas Area
7. Population living in hazard prone areas Number
Topic 4.1.2; a. People affected by natural extreme events ard@is
Impact of 1. Number of people killed Number
| 2. Number of people injured Number
natura 3. Number of people homeless Number
extreme eventy 4 Number of people affected Number
and disasters [b. Economic loss due to natural extreme events and disters(e.g., damage to buildinds, Currency [ By event
transportation networks, loss of revenue for bugsies, utility disruption, etc.) = By ISIC economic
activity
c. Physical loss/damage due to natural extreme ewmotslisasters (e.g., area and amofint ~ Area, * National
of crops, livestock, aquaculture, biomass etc.) Descriptive, [+ Sub-national
Number |* By direct and indirect
damage
d. Effect of natural extreme events and disasteraitauiity of ecosystems = By event
1. Area affected by natural disasters Area = By ecosystem
2. Loss of vegetation cover Area * National
3. Area of watershed affect Areg * Sub-national
4. Other Descriptive
e. External assistance received = By event
Currency National
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Table 3.4: Basic Set of Environment Statistics monent 4: Extreme Events and Disasters (continued)

Component 4: Extreme Events and Disasters

Sub-component 4.2: Technological Disasters

Category of |Potential Aggregation

Topic Statistics and Related Information Measuremen and Scale Methodological Guidance
Topic 4.2.1: a. Occurrence of technological disasters = Byevent = CRED EM-DAT
Occurrence of 1. Type of disaster (industrial, transportation,calaneous) Descriptive |= By ISIC economic = UNECLAC: Handbook for Estimating the Socio-
technoloaical 2. Location Location activity economic and Environmental Effects of Disasters
e_C g 3. Date of occurrence Date = National
disasters 4. Duration Time period [+ Sub-national
Topic 4.2.2: a. People affected by technological disasters = Byevent
Impact of 1. Number of people killed Number |- National
hnoloaical 2. Number of people injured Number |= Sub-national
tep nologica 3. Number of people homeless Number
disasters 4. Number of people affect Number
b. Economic loss due to technological events and @isse.g., damage to buildings, Currency [+ By event
transportation networks, loss of revenue for bugsies, utility disruption, et = By ISIC economic
c. Physical loss/damage due to technological disageys area and amount of crops, Area, activity
livestock, aquaculture, biomass etc.) Descriptive, |= National

Number [« Sub-national
= By direct and indire

d. Effects of technological disasters on integrityeobsystems = By event
1. Area affected by technological disas Areg = National
2. Loss of vegetation cover Area = Sub-national
3. Area of watershed affect Areg
4. Other (e.g., for oil spills: volume of oil releasido the environment, impact on Descriptive
ecosystem)
e. External assistance received Currency [+ By event
= National
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3.190.

3.191.

3.192.

3.193.

3.5 Component 5: Human Settlements and Environmentaddealth

This component contains statistics on the envirortimewhich humans live and work,
particularly with regard to living conditions andwronmental health. These statistics are
important for the management and improvement oflitmms related to human settlements,
shelter conditions, safe water, sanitation, andtimgaarticularly in the context of rapid
urbanization, increasing pollution, environmentadjchdation, disasters, extreme events, and
climate change.

Human settlements can vary from tiny villages tgdéametropolitan agglomerations.

Housing types also vary widely from slums to housa# up to local codes of construction.
The increasing concentrations of humans in moddyarusettlements pose special challenges
to humans as well as to the physical environmentghich these settlements are located.
Pollution of the air, water or soil due to actiggiin human settlements continuously causes
environmental change that can have damaging eféecégriculture, water resources, the
energy sector, as well as on human health. Thaotgpor the resilience of the environment

to cope with the environmental impacts caused bgdruhabitation can influence both the
health of the human settlements and that of theralaénvironment with which it is

associated.

It is evident that the wellbeing and health risksaiated with the environment (and also
those posed by extreme events and disasters) caubbtantially mitigated by the prevailing
conditions and characteristics of human settlemes&veral factors can mitigate or increase
the effect of environmental and settlement-relaigks on the wellbeing of humans. These
factors include the existence of appropriate inftesure for the provision of water and
sanitation, adequate waste disposal, wise langlas@ing, clean and safe transportation, safe
building design, and other measures of good housitigecosystem health. The existence of
these conditions can improve a given human settieraed the wellbeing and health of
humans. Conversely, vulnerable human settlemeatsfien more impacted by the changing
environment and recover more slowly from pollutienyironmental degradation, and
disasters.

Component 5 contains two sub-components:

I. Sub-component 5.1: Human Settlements; and
ii. Sub-component 5.2: Environmental Health.
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3.194.

3.195.

3.196.

3.197.

3.198.

Sub-component 5.1: Human Settlements

This sub-component includes relevant statisticbasic services and infrastructure of human
settlements. Human settlements refer to the tptalithe human community, whether people
live in large cities, towns or villages. They referthe human population that resides in a
settlement, the physical elements (e.g., sheltiir#nastructure), services (e.g., water,
sanitation, waste removal, energy and transpart) the exposure of humans to potentially
deleterious environmental conditions

Statistics on human settlements are required hgypolakers, analysts and civil society in
order to inform on how humans live and work in #hesttlements, how they transform the
landscape and the supporting ecosystems, andnmayy this affects human wellbeing and
health. The extent of human settlements, theirogpedl footprint (which is closely related to
prevailing production and consumption patternsg,dtppporting and nearby environmental
conditions and quality, as well as human acceg#astructure and services, all affect both
humans and the environment in a cyclical and itezatay.

The type of sources that are needed to documesstdteand changes in human settlements
include censuses, surveys, administrative recarttsremote sensing. Institutional partners
of the NSO include housing and urban planning aittes, health and transportation
authorities, as well as research institutions.s@méng the statistics spatially using maps and
geospatial statistics adds important value tonfamation being produced.

The first topic in this sub-component covers urbad rural population statistics, providing
information on the location where humans constitoeir settlements in any given country.
The next two topics cover access to water, saoratvaste removal and energy, as well as
housing conditions that have a direct bearing anduwellbeing and health.
Complementary information, describing how the spatication of populations around
sources of pollution exposes them to possible hedfects, is in the fourth topic. Finally, the
fifth topic organizes information about additiom@ban environmental concerns such as
transport, green areas, as well as urban planmdganing.

Topic 5.1.1: Urban and rural population

Humans live in either rural or urban communitiasjding their shelters and institutions,
while using environmental resources to satisfy humaeds. Depending on the carrying
capacity of ecosystems, these settlements andubeiof environmental resources will affect
environmental conditions, as well as human well@p&ind health.
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3.199.

3.200.

3.201.

3.202.

3.203.

3.204.

Statistics on the location of human settlementsbsafound both in traditional demographic
statistics, and increasingly in geospatial infoiorasources. The potential for the use of geo-
referenced population data in the field of envireminstatistics is ample. They can be used
not only as a reference but also in combinatioh wiher environment statistics to construct
indicators. For instance, in combination with Hogswater and sanitation statistics, they can
provide telling determinants of the environmentadtainability of human settlements and
environmental health.

The main statistics pertaining to this topic an@kuurban and total population, including
population density. When possible, these stasisiould include geospatial information
regarding specific geographic distributions in ¢teentry. Data availability is ample for this
topic in most countries, the main source being loetisuses and household surveys. These
statistics are generally produced by NSOs, ustralilye demographic or social domains.

Topic 5.1.2: Access to water, sanitation and energy

This topic includes information about access toawaganitation, waste removal services and
energy in urban and rural areas. Access to thesie bervices can have a positive effect on
human health and wellbeing, thereby contributingrtproved environmental quality.

Relevant statics on this topic include populatismg an improved drinking water source, as
well as population using an improved sanitationlitsic Statistics should be disaggregated by
rural and urban population, and, when availablatialby distributed at the sub-national level.
Statistics about the existence of and access ttewasoval services should also be collected
as this is very important for environmental quadityd human health concerns, particularly in
highly dense urban centres. The last group ofssiizdi under this topic refer to households
with access to electricity.

Data sources for this topic include ministries e&lth, NSOs and other agencies carrying out
population censuses and household surveys thatctdtle relevant household data on water,
sanitation, waste removal and energy. In sometoesnthe municipal authorities in charge
of providing some or all of these services prodiheerelated statistics. In some instances,
other partners may include agencies responsibleaidography or GIS data.

Topic 5.1.3: Housing conditions

This topic includes information on the sufficienmfyhousing in terms of the following
characteristics: access of population to an adeqh&elling; the characteristics of the houses
in which both rural and urban population live, uihg the quality of the houses (e.g.,
building materials) and location in either safevoinerable zones. Housing access and
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3.205.

3.206.

3.207.

3.208.

3.2009.

3.210.

conditions exert a direct effect on human wellbeang health, and these data therefore serve
as critical measures of those attributes.

Housing condition statistics need to be descrilmedming to national conditions and
priorities. Distribution of income directly inflmees the access to dwelling, the quality of the
homes that different social groups can have, aed lication. Poorly built, unsafe and less
sanitary dwellings are usually the homes of ther@stan the population and this renders
them more vulnerable to disaster and adverse hieaftacts.

With regard to housing sufficiency, statistics aaclude, but are not restricted to, the number
and proportion of individuals or families that dotinave access to an adequate dwelling, or
live in a precarious dwelling.

Depending on the country, common statistics desgyithe quality and the location of houses
in either safe or vulnerable zones include: urbapupation living in slums or informal
settlements, as well as the number of dwellingh witequate building materials as defined by
national or local standards. Additionally, wheraiable, statistics on the density of the built
environment and the placement of houses in vulhemines are commonly used.

Poor or inadequate housing conditions, in urbaasarean be approached using the concept of
“slums” and statistics on the magnitude and proporf urban population living in them.

MDG indicator 7.10 states that the urban populaiing in slum households is defined as a
group of individuals living under the same rooflsag one or more of the following

conditions: access to improved water, access toawga sanitation, sufficient living area,
durability of housing, or security of tenure. Infaation on secure tenure is not available for
most countries however, so typically only the fiir indicators are used to define slum
household§?

Data sources for this topic include censuses anddiwld surveys. The common partners of
the NSO include the urban planning and housingaaitihs responsible for zoning,
construction methods and materials of local hoasesbuildings.

Topic 5.1.4: Exposure to ambient pollution relatéa spatial location of population

This topic includes spatially described statistnshuman populations exposed to different
levels of air and noise pollution. This topic gue in that it overlays pollutant emission
and exposure data onto geographic and demograptadalcreate a more detailed
understanding of the location of populations culiyelbeing exposed to pollutants and those

44 Millennium Development Goals Indicators, Indicafot0._http://mdgs.un.org/unsd/mdg/Metadata.aspx
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most at risk of future exposure. Location-speaospatial information on ambient pollutant
levels is extremely important for environmentalteaion and environmental health policies,
particularly in larger cities. Statistics for th@pic include the number of people exposed to
air or noise pollutants in specific areas and tlogpprtion of the exposed population to the
total population of the city or region. Sourceslinle NSOs carrying out censuses and
surveys (for demographic statistics), environmeatdhorities (for point pollution emissions),
and geographic or cartographic authorities.

Topic 5.1.5: Environmental concerns specific to @b settlements

3.211. A growing proportion of the world’s population (cently more than half) live in urban areas.
This topic is intended to organize issues of speo#ievance to this part of the population.
Depending on national and local conditions andrfiigs, additional environmentally relevant
urban concerns should be included here. Suchsssareinclude, but are not restricted to, the
extent of urban sprawl, the availability of gree@aas for urban residents, the prevailing types
of transportation in and between urban areas, lamétistence and effectiveness of urban
planning and zoning.

3.212. With regard to transportation, statistics can idelthe number of private, public and
commercial vehicles by engine type, as well asttient of roadway infrastructure. Most
importantly from the environment statistics perspeg additional statistics should include
the number of passengers transported by publisp@atation systems and the number of
passengers transported annually by hybrid andrelesbdes of transportation.

3.213. Data sources for this topic include administrateeords, and remote sensing, while the
common partners of the NSO include municipal autiest urban planning and housing
authorities responsible for zoning, as well asdpamt authorities and urban research centres.

Sub-component 5.2: Environmental Health

3.214. Environmental health is defined by the WHO as “thaspects of the human
health and disease that are determined by fagtdreienvironment. It also refers to
the theory and practice of assessing and contgoidintors in the environment that can
potentially affect health.” (WHO, 201¥) The full scope of environmental health as defined
by the WHO goes beyond the scope of the FDES. TieS~excludes indoor air pollution
and the associated impacts on human health.

“SWHO, 2012. Health topics — Environmental healthttp://www.who.int/topics/environmental_health/en
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3.215. The impacts of changes in environmental conditmmfiuman health are many and vary from
country to country. The WHO is the leading gloimstitution documenting the relationship
between health and the environment. Notably,caliglobal statistics are set out through
WHQO'’s presentation, “10 facts on preventing disebssugh healthy environments”. (WHO,
2010¥®

3.216. Common measures of the health of human populain@hsde statistics on mortality,
morbidity and incidence associated with speciffety of diseases and conditions that are
heavily influenced by environmental conditions.sélwhen available, estimations of the loss
of work days and estimation of the economic coshanetary terms (e.g., loss of wages or
costs of treatment) can be included here. Assegtisiiatistics such as the emissions of
pollutants to the environment can be found in Congpt 3: Residuals, while statistics on
pollution concentration in air, water and soil d@nfound in Sub-component 1.3:
Environmental Quality.

3.217. The main partner and source of data on mortaligidence and morbidity of environmentally
related diseases and conditions is usually theasgror health authority in a country. Other
partners could include regulatory agencies andrenmental protection agencies.

3.218. Primary epidemiological data can be selected arttiduprocessed for transformation into
the environmental health statistics that constitiie sub-component. The resulting health
statistics will usually be produced using natiomadl sub-national data and will include
descriptive epidemiological data that can usuadlyupdated on a yearly basis. Caution must
be exercised when producing these types of envienath health statistics because health and
environmental problems are multi-faceted and it i@ylifficult to establish causality
between one health problem and specific environaheonditions.

Topic 5.2.1: Airborne diseases and conditions

3.219. This topic includes all airborne diseases and d¢ardi that are caused or worsened by
exposure to unhealthy levels of pollutants (sucheapirable PM, S©or Os), usually found
in urban settlements, and in particular in thosiecwith weaker air quality regulations
and/or enforcement capabilities. Airborne diseaswbsconditions include, but are not limited
to, upper and lower respiratory disease, obstreagiiymonary disease, asthma and allergic
rhinitis. This topic includes health statisticelsas incidence and prevalence of this disease
or condition, as well as measures of the associatpdct on the labour force and on the
economic costs.

46 WHO, 2010.10 facts on preventing disease through healthyrenmients http://www.who.int/features/factfiles/environmeh health/en
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3.220.

3.221.

3.222.

3.223.

3.224.

Topic 5.2.2: Water-related diseases and conditions

This topic includes all water-related diseasesamdlitions that result from micro-organisms
in the water humans drink as defined by the WHQatéMrelated diseases and conditions are
still a considerable public health problem in depahg countries. They include, but are not
limited to, diarrhoeal disease, gastroenteritis @ater borne parasite infections. This topic
includes health statistics such as incidence, peaga and mortality of this disease or
condition, as well as measures of the associatpdatron the labour force and on the
economic costs.

Topic 5.2.3: Vector borne diseases

This topic includes vector borne diseases thatraresmitted by vectors (e.g., insects and
arachnids) that carry viruses, bacteria, protorwhather pathogens, as defined by the WHO.
Common vector borne diseases include, but aramaetl to, malaria, dengue fever, yellow
fever and Lyme disease. Some vector borne diseasdseing directly affected by climate
change, notably by the change in rain patterndlands. This topic includes health statistics
such as incidence, prevalence and mortality ofdlssase or condition, as well as measures
of the associated impact on the labour force anther®conomic costs.

Topic 5.2.4: Health problems associated with exdesdJV radiation exposure

This topic includes statistics on the incidence prevalence of skin cancer and also the
incidence, prevalence and treatment of catarastcaded with excessive UV radiation
exposure. It is very relevant, particularly in ctiies and zones where the atmospheric ozone
layer is thinner or severely reduced. In additibis topic includes statistics on work days
lost and economic costs in monetary terms.

Topic 5.2.5: Toxic substance- and nuclear radiatioaelated diseases and conditions

This topic includes diseases and conditions agsstiwith exposure to toxic substances,
residuals and/or waste that result from localiz@dssions. Toxic substances include toxic
pesticides (e.g., pesticides that have teratogearcjnogenic, tumorigenic and/or mutagenic
effects), and toxic industrial chemicals (e.g.dlearsenic, mercury and nickel, among others).
Toxic substance-related diseases and health prehtestude, but are not limited to, chronic
illnesses of the respiratory system (such as pnaianopper respiratory diseases, asthma and
chronic obstructive pulmonary diseases), infeytilénd congenital anomalies or
malformations.

The exposure to toxic substances is usually thdtreEpoor environmental management in
energy production practices and waste managemahtaek of information by stakeholders.
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3.225.

3.226.

3.227.

3.228.

The resulting diseases and conditions included nth@gtopic can be caused by exposure to
the toxins through different or undetermined meslieh as air, water, food, soil or a
combination of these elements. In this respeetréisulting health problems in this topic
cannot be categorized as primarily or solely aftable to air or water borne diseases.

This topic also includes diseases and conditiosscated with exposure to nuclear radiation.
The related diseases and health conditions maytheshort and long term and could include,
but are not limited to, thermal burns from infrarezht radiation, beta and gamma burns from
beta and gamma radiation, radiation sickness onfet disease”, leukaemia, lung cancer,
thyroid cancer and cancer of other organs, stealid congenital anomalies or
malformations, premature aging, cataracts andiatseased vulnerability to disease as well
as emotional disorders.

Nuclear radiation could occur from exposure to elear explosion, meltdown or from
fallout. Radioactive material is known to be egdtto surrounding air, water and soil of
human settlements and ecosystems, in additionusir@g@obvious direct effects on humans.
The conditions arising from exposure to humansraage from immediate thermal and
mechanical injuries, through long term and delagféelcts on organs and tissues, as well as
effects on emotional wellbeing. Nevertheless, icautust be exerted since the resulting
health problems in this area cannot always be oategyl as primarily or solely attributable to
nuclear radiation.

This topic includes statistics such as incidenck@evalence of these toxic substance-related
diseases or conditions, as well as measures @fsteciated impact on the labour force and on
the economic costs. These statistics are alseamien Topic 4.2.2: Impact of technological
disasters.

The main source of epidemiological data is usuiéysanitation or health authority in a

country. Other institutions could include nucleagulatory agencies and environmental
protection agencies.
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Table 3.5: Basic Set of Environment Statistics mfanent 5: Human Settlements and Environmentalthleal

Component 5: Human Settlements and Environmental Halth

Sub-component 5.1: Human Settlements
Statistics and Related Information

Category of |Potential Aggregation

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 | Measurement and Scales Methodological Guidance
Topic 5.1.1: a. Total population living in urban areas Number |= Urban = UN Population Division
Urban and b. Total population living in rural areas Number |- Rural = UN Population Fund (UNFPA)
rural c. Total urban area Number
. d. Total rural area Number
population
Topic 5.1.2: a. Population using an improved drinking water source Number _ |= Urban = UNSD: MDG Indicator 7.8 and 7.9 Metadata
Access to b. Population using an improved sanitation facility Number |= Rural = UN-Water
c. Population served by municipal waste collection Number |= National = UNSD: Environment Statistics Section - Water
Wat_er’ . = Sub-national Questionnaire
sanitation and » WHO/UNICEF Joint Monitoring Programme for
energy Water Supply and Sanitation
d. Population connected to wastewater collection Number |= By treatment type = UNSD: IRWS
e. Population connected to wastewater treatment Number (e.g., primary, = ISIC Rev. 4, Section E, Division 35 and 36
f. Population served by water supply industry Number secondary, tertiary) |= UNSD: Environment Statistics Section -Water
= National Questionnaire
= Sub-national
g. Population with access to electricity Number
Topic 5.1.3: a. Urban population living in slums Number = UN Habitat
Housing b. Houses in zones vulnerable to particular environtakhealth issues, natural extremg Number = Urban = UNSD: MDG Indicator 7.10 Metadata
. events and disaste = Rural
conditions ¢. Population living in a precarious dwelling Number |- National
d. Population living in informal settlements Number [« Sub-national
e. Homeless population Number
f. Number of dwellings with adequacy of building matsrdefined by national or local Number
standards
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Table 3.5: Basic Set of Environment Statistics m@anent 5: Human Settlements and Environmentalthiéedntinued)

Component 5: Human Settlements and Environmental Halth

Sub-component 5.1: Human Settlements
Statistics and Related Information

Category of |Potential Aggregation

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 | Measurement and Scales Methodological Guidance
Topic 5.1.4: a. Population exposed to air pollution (e.g.,,SR0, O;) in main cities Number |= By pollutant (e.g., SQ | WHO
Exposure to NOx, Q)
ambient b. Population exposed to noise pollution in main sitie Number
pollution
related to

spatial location
of population

Topic 5.1.5: a. Extent of urban sprawl Aree = UN Habitat
Environmental b. Available green areas Area = WHO
concerns c. Number of private and public vehicles Number [+ By type of engine or |* UNEP Urban Environment Unit
- type of fuel

specific to - - - -
urban d. Population using public modes of transportation Number

e. Population using hybrid and electric modes of tiaor$ation Number
settlements P gy

f. Extent of the roadways Length

g. Existence of urban planning and zoning regulatiand instruments in main cities Descriptive

h. Effectiveness of urban planning and zoning regatetiand instruments in main citie§ Descriptive
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Component 5: Human Settlements and Environmental Halth

Sub-component 5.2: Environmental Health

Table 3.5: Basic Set of Environment Statisticoom@onent 5: Human Settlements and Environmentaltiigzontinued)

Statistics and Related Information

Category of

Potential Aggregations

radiation
exposure

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text- Tier3 | \easurement and Scales Methodological Guidance
Topic 5.2.1: a. Airborne diseases and conditiofesg., upper and lower respiratory disease, oltsiaic = By disease or = WHO
Airborne pulmonary disease, asthma and allergic rhinitis): condition

: 1. Incidenct Numbe | National
dlsea.s.es and 2. Prevalenc Numbe = Sub-national
conditions 3. Loss of work day Numbe = Urban

4. Estimates of economic cost in monetary t Currenc = Rural
Topic 5.2.2: a. Water-related diseases and conditieg., diarrhoeal disease, gastroenteritis andrwate = By gender
Water-related borne parasite infections): = By age group
di d 1. Incidence Numbe = By time period

Iseas,es an 2. Prevalence Number

conditions 3. Mortality Number
4. Loss of work days Number
5. Estimates of economic cost in monetary te Currenc

Topic 5.2.3: a. Vector borne diseases (e.g., malaria, dengue fgetlow fever and Lyme disease):

Vector borne 1. Incidence Numbe

diseases 2. Prevalence Numbe
3. Mortality Number
4. Loss of work days Number
5. Estimates of economic cost in monetary terms Currency

Topic 5.2.4: a. Problems associated with excessive UV radiatiorosue (e.g., skin cancer, cataracts):

Health -
1. Incidence Number

problgms " 2. Prevalenc Numbe

associated Wit ™3 " oss of work day Numbe

excessive UV 4. Estimates of economic cost in monetary terms Currency
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Table 3.5: Basic Set of Environment Statisticoom@onent 5: Human Settlements and Environmentaltiigzontinued)

Component 5: Human Settlements and Environmental Halth

Sub-component 5.2: Environmental Health
; Statistics and Related '“f‘?rma“‘_’f? i Category of |Potential Aggregationg . '
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text- Tier 3 |\10asurement and Scales Methodological Guidance
Topic 5.2.5: a. Toxic substance- and nuclear radiation-relatedadisg and conditions = By category of = WHO
Toxic 1. Incidenct Numbe toxic substance
2. Prevalenc Numbe = By disease or
substance- an 3. Loss of work day Numbe condition
nuc.lef"r 4. Estimates of economic cost in monetary terms Currency |+ National
radiation- = Sub-national
related disease = Urban
and conditions * Rural
= By gender
= By age group
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3.6 Component 6: Environment Protection, Managemenand Engagement

3.229. A country’s engagement in the protection and mamegye of the environment, and therefore
the amount of resources it dedicates to the taglkelated to information, awareness, social
demand and also to the country’s ability to finaeogironment protection activities and
international efforts directed at these activitié®ternational stewardship, national political
engagement, civil society participation, as wele#sctive policies and programmes each
have a role to play in mutually reinforcing eacheot

3.230. This component organizes information on environnpeatection and resource management
expenditure with the aim of improving the enviromhand maintaining the health of
ecosystems. Statistics about environmental gonemanstitutional strength, enforcement of
regulations and extreme event preparedness are@isadered. This component also
contains information on a wide variety of programesnand actions to increase awareness,
including environmental information and educatiaswell as private and community
activities aimed at diminishing environmental imigagnd improving the quality of local
environments.

3.231. Component 6 is organized into four sub-components:
i. Sub-component 6.1: Environment Protection and Resddanagement Expenditure;
ii. Sub-component 6.2: Environmental Governance andlgegn;
lii. Sub-component 6.3: Extreme Event Preparedness isadtBr Management; and
iv. Sub-component 6.4: Environmental Information andafemess.

Sub-component 6.1: Environment Protection and Resaoae Management Expenditure

3.232. This sub-component is closely related to the emwirental activity accounts of the SEEA
Central Framework and it is based on the Classifioaf Environmental Activities (CEAY.
Expenditure on environment protection and resoararagement can be used as one measure
of the public and private engagement in protectiagtoring and managing the environment
towards its more sustainable use. Monitoring taacking the level of environment
protection and resource management expendituneperiant for policy makers, analysts and
civil society in order to determine the current @ledired levels of engagement and
commitment from both government and the privatéosec

47 Classification of Environmental Activities (CEAjpntained in the SEEA Central Framework,
https://unstats.un.org/unsd/envaccounting/Whiteecpdf
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3.233.

3.234.

3.235.

3.236.

3.237.

Environment protection activities are those adgsgitwvhose primary purpose is the
prevention, reduction and elimination of pollutiand other forms of degradation of the
environment. These activities include the protecbbambient air and climate, wastewater
management, waste management, protection and ratioedof soil, groundwater and surface
water, noise and vibration abatement, protectiobiadiversity and landscapes, protection
against radiation, research and development far@mwent protection and other
environment protection activities.

Resource management activities are those actiwitiese primary purpose is preserving and
maintaining the stock of natural resources and ésafeguarding against depletion. These
activities include, but are not limited to, redugiine withdrawals of natural resources
(including through the recovery, reuse, recycliangg substitution of natural resources);
restoring natural resource stocks (increases tiarges of natural resource stocks); the
general management of natural resources (includimigjitoring, control, surveillance and data
collection); and the production of goods and s&wvigsed to manage or conserve natural
resources. They cover the management of minedaéaeargy resources; timber resources;
aquatic resources; other biological resources;wasources; research and development
activities for resource management; and other reeananagement activities.

The Classification of Environmental Protection Aites (CEPA) has been in place since
2000, covering the classes of activities pertaitmgnvironment protection. Subsequent
work to develop an overarching CEA that incorpasdle CEPA and an interim listing of
resource management activities has been undertakenCEA classification has been
developed as part of the SEEA Central Frameworkf(fidher information see Annex D:
Classifications and environment statistics).

In addition to classifying environment protectiardaesource management expenditures
according to their purpose, an important distinctivat needs to be made is between the

bearers of the expenditures. The bearer can bgetheral government, corporations, non-
profit institutions, and households.

Closely linked to the Classification of EnvironmalnActivities are the economic statistics of
the Environmental Goods and Services Sector (EGIERSS consist of a heterogeneous set
of producers of technologies, goods and servicasmieasure, control, restore, prevent, treat,
minimise, research and sensitize to: (i) environiaestamages to air, water and soil as well as
problems related to waste, noise, biodiversity landscapes; and (ii) resources depletion.
EGSS under (i) include cleaner technologies, gamdsservices that prevent or minimize

“8 Eurostat, “The environmental goods and service®seA data collection handbook”. 2009 editionr@iat Methodologies and Working Papers.
Available from_http://epp.eurostat.ec.europa.etieddY OFFPUB/KS-RA-09-012/EN/KS-RA-09-012-EN.Pé&ccessed 31 January 2013).

131



3.238.

3.239.

3.240.

3.241.

pollution; while those under (ii) comprise maingsource efficient technologies, goods and
services that minimise the use of natural resoues technologies, goods and services
produced in the EGSS can be classified into enmental specific services, connected
products (goods and services), adapted goodsrateéebtechnologies and end-of-pipe
technologies.

Topic 6.1.1: Government environment protection aresource management
expenditure

Government (local, regional and central) expenditarprotect the environment is usually
calculated by identifying and aggregating the exiiteines considered to be primarily for
environment protection and resource managemenopegp These expenditures can be found
by examining official government finance statisticand in government budgets and/or
administrative reports on actual government exgearnelincurred.

The main institutional partners are the officiatitutions in charge of reporting government
expenditure (e.g., internal revenue services) hadational and sub-national level
institutions (e.g., municipalities). The resultistgtistics will usually be at the national level,
and can sometimes be disaggregated by functionargmental entities or by governmental
levels. National accounts and government finatatistics are typically the divisions in the
NSOs which need to be involved when developingdliggires. These statistics are
expressed in monetary units, typically with anmexiodicity, depending on the availability
of resources.

Topic 6.1.2: Corporate, non-profit institution andousehold environment
protection and resource management expenditure

Statistics on environment protection and resoaraaagement expenditure for corporations,
non-profit institutions and households usually liegjthe use of specific surveys of
establishments in different sectors and industridserefore, key elements that affect the
guality of statistics being produced through tlyset of source include the existence of
updated and precise establishment registers, sagnmiocedures and questionnaire quality.
The technical capacity of individual establishmentsespond adequately to environment
protection and resource management questionsasalgnportant factor.

Sub-component 6.2: Environmental Governance and Regation

In order to provide a holistic view of a countrgforts towards sustaining and protecting the
environment, policy makers, analysts and civil sbcrequire statistics on environmental
governance and regulation at the national levéle magnitude of these activities can inform
about the extent of institutional development,dkailability of resources, and the existence
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and enforcement of regulating and market instrusesiitose primary purpose is to protect,
regulate and manage the changing environment.

3.242. Successful national environmental governance regumstitutional strength, as well as
regulatory capabilities. Therefore, this sub-comg includes the setting of standards and
norms, the provision of adequate resources andiagdhe capability for enforcement of
those standards and norms. Additionally, a nasigarticipation in MEAs and global
environmental conventions are also included in $his-component as a way of describing
national participation in the global commitmenptotect the environment.

3.243. Stakeholders need to be made aware of, and mustisoas also be given incentives to
comply with, norms and standards. However, ii$® aritical that they are encouraged to
voluntarily accept changes in production and corsion behaviour in order to protect the
environment and use it in a sustainable mannethisrrespect, information, education and
perception elements are also included in this subponent. Sector or industry-based
voluntary agreements would also be included inghis-component.

Topic 6.2.1: Institutional strength

3.244. Government and citizen engagement in environmamiglisustainable development public
policy is reflected in the extent to which instituts that manage and regulate the
environment are in place and functioning propetltha national and sub-national levels.
This topic includes statistics on environmentatitoions and their resources organized
according to the main environmental authority (namelget and staff), and other relevant
environmental bodies (names, budget and staff).

3.245. The main institutional partners here include theiremmental authority, internal revenue
services and other environmentally relevant autiestialong with other possible institutions
where environmental regulations are enforced (lagal governments or sectoral authorities).
The information to be produced for this topic slibloé mainly descriptive, but can also
include monetary statistics on budgets. It is liggwampiled at the national level but should
also cover sub-national authorities.

Topic 6.2.2: Environmental regulation and instrumés

3.246. This topic includes statistics on the characteionadf: (i) direct regulation (e.g., regulated
pollutants, description of licensing system, apgian for licences, quotas for biological
resource extraction, as well as budget and nunitstaff dedicated to enforcement of
environmental regulations; and (ii) economic instemts (e.g., green taxes, green subsidies,
eco-labelling and certification, as well as emisgiermits.).
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3.247. Depending on the national institutional set up,rtfa@n partners in this case include the
environmental authority, internal revenue servines other environmentally relevant
authorities, along with other possible institutiovisere environmental regulations are
enforced (e.g., local governments or sectoral aiiibg). Information to be produced for this
topic will be mainly descriptive, for example, atlof regulated pollutants and their
description, but may also include quantitative datdoudgets or emission permits traded.

Topic 6.2.3: Participation in MEAs and environmentaonventions

3.248. This topic includes information on a country’s peipatiori”® in different MEAs and other
global environmental conventions. Such conventinolide the Montreal and Kyoto
protocols. The main institutional partners in tbése include the environmental authority,
along with other possible institutions in chargeMi#As or environmental conventions. The
information to be produced in this topic is maidiscriptive, however, comparable time
series can also be derived from these statistics.

Sub-component 6.3: Extreme Event Preparedness anddaster Management

3.249. Statistics describing extreme event and disaseggsedness will be different in each country
depending on which type of extreme events and @isaasually occur or can potentially
occur. In general, these statistics include thstemce and strength of the disaster authority’s
facilities and infrastructure.

3.250. Extreme event and disaster preparedness expenslitavdd also be captured under this sub-
component. It refers to any public or private exgiuire whose primary purpose is to help
inform, educate and protect the population fronteare events and disasters, including but
not restricted to, the set up and maintenance ofiwg systems, monitoring stations and
systems, signals, communication systems, emergmntyes and shelters, etc

Topic 6.3.1: Preparedness for natural extreme eweand disasters

3.251. Measures of disaster preparedness will vary acegrdi the community and location’s
historical profile for natural extreme events amshdters. Relevant information can include:
the existence and description of national disgdters; the type and number of shelters in
place; the type and number of internationally fiediemergency and recovery management
specialists; the number of volunteers; the quawfityrst aid, and emergency supplies and
equipment that are stockpiled. The existence Wy @aarning systems for all major hazards,

“ Participation means the country or area has begmnrtg to the agreements under the treaty or cdiorerwhich is achieved through a variety of
means depending on country circumstances, namedgsaion, acceptance, approval, formal confirmatiatification, and succession. Countries or
areas who have signed but not become party togireements under a given convention or treaty areaomsidered to be participating.
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3.252.

3.253.

3.254.

3.255.

3.256.

as well as the expenditure on disaster prevenpi@paredness, clean-up and rehabilitation
are also important data requirements.

Lead responsibility for plans for disaster prepaess is often delegated to infrastructure
authorities or ministries of public works, constian and housing. Common data sources are
national and sub-national authorities responsitalisaster management and assistance as
well as emergency management agencies and murtieipalGlobal and regional
meteorological forecasting agencies can also peouggful data on the spatial scale and
likelihood of a crisis. Relevant population dasa de obtained from NSOs and pertinent
flood and drainage control information can be hradfauthorities responsible for flood and
drainage control. Close agro-meteorological calitabon can also provide effective and
actionable joint forecast information from the agtiure ministries and counterparts in
meteorological agencies. This can complementfdama each of their domains.

Topic 6.3.2: Preparedness for technological disaste

Preparedness for technological disasters can Ive djfferent from that of natural extreme
events and disasters. This is due to the factéichhological disasters usually arise at an
industrial location or on a mode of transportatidrere it is often the corporate sector which
has a vested interest in contributing to preparssiaed clean-up. In the case of natural
extreme events and disasters, these usually occalarger scale and it is normally the
government who is involved in preparedness andelga

Measures of corporate disaster preparedness wjllacording to the size of the enterprise,

its location and historical profile for technologidisasters. The impact of the disaster can
vary with the size of the enterprise relative te lihcal area, as the same disaster may not have
a substantial effect on a large industrial comphea major city, but may reach tragic
proportions in a one-factory town, where that guriee is the main employer of its citizenry.
Relevant information can include the existenceroémergency management plan, as well as
the expenditure on disaster preparedness, cleamdipehabilitation.

Sub-component 6.4: Environmental Information and Avareness

This component covers information about diverseg@sees that contribute to increase social
awareness of environmental issues, thus promotimy@pvironmental engagement and
actions by the public and decision-makers at bathlland national levels.

The statistics in this sub-component are relevanpélicy makers, analysts and civil society
in order to understand what information and edocgbrogrammes are in place in their
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country, whether these activities are increasindemreasing over time, and potentially what
the impact of information and education is on thblig perception, awareness of
environmental issues and social engagement inproemmental actions. An understanding
of environmental perceptions of the general pudnid key local constituencies can also be
useful for policy makers when shaping local andamat environmental policies and
programmes

3.257. Information dissemination, outreach and educatisnyell as public perceptions on
environmental issues and policies are all necesalthpugh not sufficient elements to forge
environmentally sustainable options. In geneminéormation and awareness increases in a
society, more pro-environmental actions and chaacesexpected from individuals and
groups. Informed consumers and organized citihens been able to change environmental
and social practices in some industries, provitied there are reasonable alternatives and that
the incentives are put in the right place by pupbticies.

3.258. The statistical topics included here are at an gimgrstage of development in general,
although important good practices and know-how Hseen accumulated by different
countries. Because of the method of productionrces and institutional partners in each of
the following sets of environment statistics differ

Topic 6.4.1: Environmental information

3.259. This topic can include information on the charaetgion of: (i) national environmental
information systems (e.g. existence of publiclyessible systems and number of users); and
(i) environment statistics programmes within natibstatistical systems (e.g., description of
programme, number and type of environment stasigtioducts, interagency platforms or
committees).

3.260. The production and dissemination of environmeristies within national statistical systems
enables the production of robust environmentalsarsiainable development indicators to
substantiate reports on the changing environmenti@guide policy making. Measuring
and constructing statistics on information produttnd dissemination is not very difficult,
once a methodology is established and the updefitige information is done on a
comparable basis. Determining which institutioreisponsible for producing which types of
information can be helpful in identifying informati gaps, areas of overlapping responsibility
or efforts, and areas where efficiency gains caadéeved. Information on the structure and
details of environment statistics programmes with80s (including their mandates,
resources and dedicated staff), the existencehef otlevant production in other ministries
(e.g., environment), as well as the existencetefiagency platforms of environmental
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3.261.

3.262.

3.263.

3.264.

3.265.

3.266.

statistics and indicators at the national leveVehlaeen increasingly examined and reported

on. These efforts have formed part of global agianal efforts to strengthen this emerging
field within NSOs and have been applicable at bo¢hnational and sub-national levels. It is
also important to place the role of the NSOs ih®wider picture of the institutions involved
in producing environmental information.

The main institutional partners in this instancgude the environmental authority and the
NSO, along with other possible institutions wheatathases containing environmental
information and reports containing environmentatistics and indicators are produced.
Information to be produced in this topic is maidiscriptive but can also include quantitative
data on budgets. It is usually compiled at théonat level.

Topic 6.4.2: Environmental education

The environmental education topic can include butat restricted to the characterization of
environmental education programmes, the specifiorag associated with them and the
results they achieve in terms of the number of fgeparticipating in these programmes.

The statistics on environmental education can oeline allocation of resources for
education, the number and description of the edutagrogrammes in schools, and the
number of students pursuing environment-relatetdrigducation.

The main institutional partners in this case ineltigde ministry of education, ministry of
environment or equivalent institution, and the N&@ng with other institutions, like
universities and non-profit institutions, wherergeturla on environmental education are
developed and delivered. The information to belpoed for this topic comes mainly from
administrative records and is usually qualitativeature, but can also include monetary data
on resources spent. It is usually compiled antt@nal and sub-national levels.

Topic 6.4.3: Environmental engagement

This topic is intended to capture any availabléstas on participation in pro-environment
activities in a country. Pro-environment acti\sti@re those activities undertaken by civil
societies or community groups to protect, improweé manage the environment. It can
include information about environmental programrfeeg., conservation, energy efficiency,
tree planting) and outreach programmes (e.g.,tsfforincrease public awareness of key
environmental issues), among many other activities.

Statistics may include the number and capacityrofgmvironmental NGOs, such as number
of institutions and the amount of financial and lamnesources, which are usually available.
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3.267.

3.268.

3.269.

3.270.

They also can include statistics on the numbeeopfe participating in pro-environmental
activities, and the number of pro-environmentaigoamnmes.

Data about environmental participation and actemesbased on either administrative records
or are obtained from surveys, and are usually predat the sub-national level. The main
institutional partners and sources of data in¢hse include the ministry of environment or
equivalent institution, municipalities and locaiMgonments and NGOs.

Topic 6.4.4: Environmental perception and awareness

This topic includes both the general public or acsic group’s perceptions and awareness
towards and about the environment through the nmeasant of knowledge, attitudes, values
and actions. It also encompasses people's peros@imut governments' environmental
policies toward addressing pressing environmematerns. Increasingly, countries and
international polling companies have been survetliegoublic to measure such information
across society

Knowledge about environmental issues influenceplgé&oattitudes which are predispositions
for participating in pro-environmental activitiedttitudes are also formed according to a
given person's or community's underlying valuess titeveloping general awareness about
different environmental concerns.

The main institutional partners in this case ineltide environmental authority and the NSO,
along with other institutions where environmentatgeption surveys could be carried out
(e.g., local governments). These statistics avdyred through surveys designed for data
collection on this topic. Statistics belonginghes topic are mainly qualitative, and are
compiled at both the sub-national and nationallleve
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Table 3.6: Basic Set of Environment Statistics m@anent 6: Environment Protection, Management amgagement

Component 6: Environment Protection, Management andEngagement

Sub-component 6.1: Environment Protection and Resddanagement Expenditure
. Statistips and Related Informati_o_n _ Category of |Potential Aggregationd _ _
Topic (Bold Text - Core Set/Tier 1; Regular Text - Tiedtalicized Text - Tier 3) [\, oo oo o and Scales Methodological Guidance
Topic 6.1.1: a. Government environment protection and resource gemant expenditure = By environmental = Classification of Environmental Activities (CEA)
Government 1. Annual government environment protection expenditue Currency activity = SEEA Central Framework (2012) Annex 1
environment 2. Annual government resource management expenditure Currency [+ By ministry * Eurostat - SERIEE Environmental Protection Exieme
. = National Accounts Compilation Guide
protection and « Sub-national
resource = By funding
management
expenditure
Topic 6.1.2: a. Private sector environment protection and resomr@eagement expenditure = By environmental
Corporate, non 1. Annual corporate environment protection expemeitu Currency activity _
profit 2. Annual corporate resource management expenditure Currency |* BY |_5_|C economic
institution and |_3:_Annual non-profit institution environment protectiexpenditure Currency | S;?i\(;lr?;l
household 4. Annual non-profit institution resource managemergienditure Currency |, g b-national
environment 5. Annual household environment protection expenditure Currency
protection and 6. Annual household resource management expenditure Currency
resource
management
expenditure
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Table 3.6: Basic Set of Environment Statistics m@anent 6: Environment Protection, Management amgblgement (continued)

Component 6: Environment Protection, Management andEngagement

Sub-component 6.2: Environmental Governance andl&egn
Statistics and Related Information

Category of |Potential Aggregation

i - ier 1: -Ti ici - Ti Methodological Guidance
TOpIC (Bold Text - Core Set/Tier 1; Regular Text - Tiedtalicized Text - Tier 3) Measuremen and Scales g
Topic 6.2.1: a. Environmental institutions and their resources = National
Institutional 1. Name of the main environmental authority/agenay year of establishment Descriptivg= Subnational
strength 2. Annual budget of main environmental authority/ag Currenc
3. Number of staff of main environmental authority/acy Numbe
4. List of environmental departments in other mings{agencies and year of Descriptive
establishment
5. Annual budget of environmental departments iothinistries/agencies Currency
6. Number of staff of environmental departmentstheo ministries/agencies Number
Topic 6.2.2: a. Direct regulation = Per media (e.g.,
Environmental W""_:e" air, land,
regulation and 1. List of regulated pollutants and description(e.g., by year of adoption and Descriptive, . ;;'I'S?ée:;?omic
i maximum allowable levels Number -
instruments ) activity
= National
= Sub-national
2. Description (e.g., name, year established) of Szensystem to ensure Descriptive

compliance with environmental standards for busiee®r other new facilities

3. Number of applications for licenses received approved per year Number

4. List of quotas for biological resource extraction Number

5. Budget and number of staff dedicated to enforcereenvironmental Currency,
regulations Number

b. Economic instruments

1. List and description (e.g., year of establishmefigreen/environmental taxes| Descriptive,

Value
2. List and description (e.g., year of establishmefgnvironmentally relevant Descriptive,
subsidies Value
3. List of eco-labelling and environmental certificatiprogrammes Descriptive
4. Emission permits traded Number, Valug
Topic 6.2.3: a. Participation in MEAs and other global environméstnventions = Secretariats of ME/
Participation in 1. List and description (e.g., year of participatiori” of country) of MEAs and Descriptive,
MEAs and other global environmental conventions Number

environmental
conventions

(d) Participation means the country or area has begmrtg to the agreements under the treaty or coiorenwhich is achieved through a variety of meaegethding on country circumstances, namely: acagsaazeptance, approval, formal confirmation, icifon,
and succession. Countries or areas who have shyrtatbt become party to the agreements under a givevention or treaty are not considered to beqgyaating.
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Table 3.6: Basic Set of Environment Statisticsom@onent 6: Environment Protection, ManagementEmgiagement (continued)

Component 6: Environment Protection, Management andEngagement

Sub-component 6.3: Extreme Event Preparedness iaadtBr Management
. Statistics and Related Information ‘ Category of [Potential Aggregations ) .
Topic (Bold Text - Core Set/Tier 1; Regular Text - Tiedtlicized Text - Tier 3) |y ’ron o and Scales Methodological Guidance
Topic 6.3.1: a. National natural extreme event and disaster prelpass and management systemis = National = International Emergency Management Organization
Preparedness . . . |+ Sub-national (IMEO) _ _ _ _ _
1. Existence of national disaster plans/programmes scijtive = The United Nations Office for Disaster Risk Retitbn
for natural 2. Description (e.g., number of staff) of nationeladster plans/programmes Descriptive (UNISDR)
exzedme etvent 3. Number and type of shelters in place or ablestddployed Descriptive, - Hyogo Framework for Action
and disasters Number
4. Number and type of internationally certified emargeand recovery Descriptive,
management specialists Number
5. Number of volunteet Numbe
6. Quantity of first aid, emergency supplies and emépt stockpile Numbe
7. Existence of early warning systems for all majozdral: Descriptive
8. Expenditure on disaster prevention, preparedndssncup and rehabilitation Currency
Topic 6.3.2: a. National technological disaster preparedness anmgement systems
Preparedness 1. Existence and description (e.g., number of stdffjublic disaster managemerft Descriptive
for plans/programmes (and private when available)
technological 2. Expenditure on disaster preparedness, clean-uprahdbilitation Currency
disasters
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Component 6: Environment Protection, Management andEngagement

Sub-component 6.4: Environmental Information andafemess

Table 3.6: Basic Set of Environment Statisticsom@onent 6: Environment Protection, ManagementEmgiagement (continued)

Statistics and Related Information

Category of

Potential Aggregationg

perception and
awareness

Topic (Bold Text - Core Set/Tier 1; Regular Text - Tieftlicized Text - Tier 3) [, oo oo o and Scales Methodological Guidance
Topic 6.4.1: a. Environmental information systems = National
Environmental | 1. Existence of publicly accessible environmentéirimation system Descriptive|* Subnational
information 2. Annual number of visits/users of specific enviromta¢ information programm Number

or environmental information systems
b. Environment statistics
1. Description of national environment statisticeagrammes (e.qg., existence, yeqar Descriptive
of establishment, lead agency, human and finanesalurces)
2. Number and type of environment statistics prodants periodicity of updates| Descriptive,
Number
3. Existence and number of participant institutionsiteragency environment Number
statistics platforms or committees
Topic 6.4.2; a. Environmental education
Environmental 1. Allocation of resources by central and local autties for environmental Currency
: education
education 2. Number and description of environmental educatimgmmmes in schools Descriptive,
Numbe
3. Number of students pursuing environment-relatetidriggducation (e.g., Number
science, management, education, engineering)
Topic 6.4.3 a. Environmental engagement
Environmental 1. Existence of pro-environmental NGOs (number ofnan and financial Currency,
engagement resources) number
2. Number of people participating in pro-environmerdativities Number
3. Number of pro-environmental programmes Number
Topic 6.4.4: a. Public environmental perception and awareness
Environmental 1. Knowledge and attitudes about environmental issue®ncern Descriptive
2. Knowledge and attitudes about environmental pdicie Descriptive
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Chapter 4: The Core Set of Environment Statistics

4.1.

4.2.

This chapter further elaborates the FDES by idgntifthe statistics that describe the
statistical topics, grouped within the Basic SeEn¥ironment Statistics and the Core Set of
Environment Statistics. They have been selectedrdimg to their relevance to
environmental issues and to corresponding FDES4pps well as for calculating
environmental indicators and for generating envimental-economic accounts.

The statistics included in the Basic Set are colmgmeive but neither exhaustive nor the only
possible ones for assessment of the statisticaldod hey should be considered a set of
statistics which can assist in making decisiongriorities for statistical development. In
order to do so, the Basic Set of Environment Stesiias been set up following a progression
of three tiers (see Figure 4.1), where Tier 1 defithe Core Set of Environment Statistics,
that is, a set of statistics which countries acenmemended to consider producing in the short-
term. The scope can be gradually widened to #itessts contained in Tier 2 and Tier 3 as
national priorities require and as data availapaihd resources permit. (Description of Tiers
2 and 3 follow in paragraph 4.16.)

Figure 4.1: The Core Set embedded in the Basiof3&tvironment Statistics

Basic Set of Environment Statistics
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4.3.

4.4,

4.5.

4.6.

4.7.

4.8.

This approach is useful in providing an overvievited entire field of environment statistics
and can help statisticians to identify data souatebmake the arrangements for regular data
acquisition. It serves as a starting point forithentification of appropriate statistical series
and will help to determine relevant classifications

The Core Set of Environment Statistics will be aupanied by detailed guidance elaborating
on agreed concepts, definitions, classificatiorss@data compilation methods. This
methodological guidance will be used to train assist countries that wish to incorporate the
Core Set of Environment Statistics into their nadilcstatistical programmes. This would be
invaluable in ensuring the availability of a definget of relevant and internationally
comparable environment statistics.

The Core Set (Tier 1) of Environment Statisticprissented at the end of this chapter. The
complete Basic Set of Environment Statistics whiemonstrates how the Core Set is
embedded in the Basic Set for each statisticattopihe FDES is contained in Annex A.
The Basic Set includes columns illustrating, fachesatatistic, common disaggregation,
temporal and spatial considerations, as well agadla methodologies and classifications.

4.1 What is the Core Set of Environment Statistics?

The Core Set of Environment Statistics consisi lahited number of statistics, as well as
some non-statistical information on the environn{erg., qualitative descriptions). The Core
Set represents a broad consensus of opinion gretiieence and feasibility of these
statistics; as such, it is intended to foster ctibe, coordination and harmonization of
environment statistics at the national, regional iswternational levels.

When a country faces stringent resource constrairdeveloping a national environment
statistics programme, or is at early stages irdtheelopment of environment statistics, the
Core Set is well suited to provide guidance in deteing priorities, scope, timing and
periodicity in the production of such statisticepdnding on national circumstances. It
presents a comprehensive body of relevant envirahstatistics which can easily be tailored
to suit specific national needs.

The Core Set can also help in identifying data gagstablished national environment
statistics programmes. Some countries may besipdisition of having started environment
statistics programmes in response to very speeient-driven imperatives. The use of the
Core Set and the forthcoming methodological guiddocits compilation will allow them to
build on such beginnings by adding or adjustingjstias based on an organized set of
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4.9.

4.10.

4.11.

4.12.

concepts and definitions that have been agreed apomare widely used. These can
complement existing environment data collectiornvéets to provide a more complete
statistical description of environmental concemsthie country.

The Core Set provides guidance on statistics todecin a national environment statistics
programme in order to be able to serve nationalimtednational policy-makers with the most
necessary information on environmental issuestefést to countries, and those that go well
beyond national boundaries. It incorporates thetipedinent statistics needed to report on
global environmental conventions and MEAs and ab sits utilization in national statistical
programmes will help improve reporting on thesevemtions and agreements.

In conclusion, the Core Set together with the B&&tof Environment Statistics can
contribute to the gradual production and strengtigeaf environment statistics within
countries, and thus enable and support the deveopmonitoring and assessment of
evidence-based environmental policies. They candteumental when dealing with the
growing demand for monitoring and reporting onéngironment and sustainable
development. The FDES as well as the Core ancBets of Environment Statistics provide
a flexible framework from which the necessary emwinent statistics to inform on a whole
range of environmental issues can be identifiedagdnized. While the Core Set and the
Basic Set are not exhaustive, they are comprehersigugh given the state of current
knowledge to respond both to existing, as welbasawly emerging issues.

4.2 The process of development of the Core Set aflEronment Statistics

The development of the Core Set of EnvironmentiSied began in 2010 with a review of
the UNSD List of Environmental Indicators, adopbgothe UN Statistical Commission in
1995, and the list of environment statistics cargdiin the two technical reports which
accompanied the 1984 FDE’S! The process also involved an assessment of attenal
data collection efforts, including major globalregional indicator initiatives. The selection
of statistics also took into account pertinent aetaded to respond to global environmental
conventions and MEAs.

A review of 2,575 environmental indicators andistets was carried out during the process.
Indicators and statistics from 37 sources and$i5/8ets from international, regional and
inter-governmental institutions, global environnamonventions, academia and NGOs were

%0 Concepts and Methods of Environment Statisticanhin Settlement Statistics — A Technical Reportdi®giin Methods, Series F, No. 51, United
Nations publication, Sales No. E88.XVII.14. Availalfrom http://unstats.un.org/unsd/publication/8eF/SeriesF_51E.pdaccessed 21 December

2012).

®1 Concepts and Methods of Environment StatisticatiSics of the Natural Environment — A Technicart, Studies in Methods, Series F, No. 57,
United Nations publication, Sales No. E91.XVII.®ailable from_http://unstats.un.org/unsd/publicafiSeriesF/SeriesF_57E.p@fccessed 21
December 2012).
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4.13.

4.14.

4.15.

reviewed. These indicators and statistics were tiganized around preliminary themes and
sub-themes. This approach helped determine theSRiDEhponent structure as it gave a good
indication of global, regional and also thematiopties. It also provided the opportunity to
identify those closely related fields that, duéhteir importance, should be included in the
scope of the FDES. For each indicator the necgssaterlying statistics were listed
separately. Additionally, statistics which werasiglered important in their own right, i.e.,

not necessarily as an input to any indicators, \aése included.

Based on the aforementioned analysis, statistatsftisus on the most important
environmental and associated economic and sodigltass, which can be used for analysis
and reporting on the environment, were includetheBasic Set of Environment Statistics.
The Basic Set does not constitute an exhaustiVeatian of environment statistics, but it
does present a selection of about 500 statistaisatie considered relevant, appropriate,
adequate and important for describing and meastimmgnvironment, and for responding to
policy needs or public information requirementd! ehvironment statistics which were
identified for inclusion in the Basic Set were tlggnuped according to the FDES structure
outlined in Chapter 3 consisting of components;@uinponents and topics.

The contents of the Basic Set were then subjectadilot test that was conducted in 25
countries at various stages in developing theionat environment statistics, from all regions
of the world. The pilot test in each country mgiobnsisted of assessing the relevance and
availability of the statistics. The countries walgo asked to indicate the priority of each
statistic for national policy making. The resulfglas pilot have contributed to the
prioritization and determination of the appropriaét of statistics to be included in the Core
Set (Tier 1) as well as in Tiers 2 and 3.

The main selection criteria of the Core Set of Emwinent Statistics (Tier 1) were relevance,

measurability and methodological soundness, furtheyorated as follows:

i. Relevance: Core statistics should meet the neetiieddroad variety of users and be
responsive to changes in the environment and cetatenan activities;

il. Measurability: Core statistics should have suffitisupporting data and meta-data readily
available, be of accepted quality, and be regulaplyated, or it should be possible to
compile the statistics in the near term;

iii. Methodological soundness: Core statistics shoubhgeedto professional and scientific
methods, as well as to internationally agreed cptscand definitions to the extent
possible.
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4.16. The Basic Set was then split into three tiers atistics and the Core Set of Environment
Statistics (Tier 1) was identified. The threedief statistics (Core Set/Tier 1, Tier 2 and Tier
3) are defined as follows:

- Tier 1 is the Core Set of Environment Statisticsolvtare of high priority and relevance to
most countries, and have a sound methodologicaldation, so countries are recommended
to consider producing them in the short-term.

- Tier 2 includes environment statistics which ar@brity and relevance to most countries
but need more significant investment in time, reses or methodological development, so
countries are recommended to consider producing thehe medium-term.

- Tier 3 includes environment statistics which atbezi of less priority or require significant
methodological development, so countries are recena®d to consider producing them in
the long-term.

4.3 Contents of the Core Set of Environment Statigts

4.17. Table 4.1 below presents the Core Set which orearilze statistics by the components, sub-
components and statistical topics of the FDES.

LEGEND:

1. The first level in the tables, preceded by a losase letter, is the statistics group/category; in
some cases where there are no statistics belofirshkevel, this level may also describe a
specific statistic.

2. The second level in the tables, preceded by a nynudantifies specific statistics.

3. Bold textis Tier 1 (Core Set) statistics.
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4.3.1 The Core Set of Environment Statistics
Table 4.1: The Core Set of Environment Statistics

Component

Sub-component

Topic

Core Set / Tier 1 Statistics

Category of
Measuremen

Component 1:
Environmental
Conditions and

Quality

Sub-component 1.1:
Physical Conditions

Topic 1.1.1: a. Temperature 1. Monthly average: Degree
Atmosphere, climatg 2. Minimum monthly average Degree
and weather 3. Maximum monthly average Degree

b. Precipitation (also in 2.6.1.a)|1. Annual average Height

2. Long-term annual average Height

Topic 1.1.2: d. Watersheds 1. Description of main watersheds Area, Descriptive
Hydrographical Location
characteristic
Topic 1.1.3: a. Geological, geographical and2. Area of country or region Area

Geological and
geographical

geomorphological conditions of]
terrestrial areas and islands

Freshwater quality

. Concentration of phosphates in freshwater bodie

Concentratio

information b. Coastal area(includes area of coral reefs, mangroves, (also in 2.3.1.¢ Area, Descriptiv
c. Length of marine coastline Lengtt
Topic 1.1.4: Soil a. Soil characterization 1. Area of soil types Area
characteristics b. Degradation 1. Area affected by soil erosio Ares
2. Area affected by desertificatiol Areg
Sub-component 1.2: La|Topic 1.2.1: Land |a. Extent and spatial distributiopl. Area of land cover Area
Cover, Ecosystems andcover of main land cover categories [2 | ocation of land cover |ocation
Biodiversity -
Topic 1.2.2: a. General ecosystem 1. Area of ecosystems Area
Ecosystems characteristics, extent and patt¢rn
c. Biological components of 4. Threatened species Number
ecosystems (also in 1.2.3.a-b)
Topic 1.2.3: a. Flora - terrestrial, freshwater|1. Number of known species by status category Number
Biodiversity and marine (also in 1.2.2.c)
b. Fauna - terrestrial, freshwatefl. Number of known species by status category Number
and marine (also in 1.2.2.c)
c. Protected areas 1. Protected terrestrial (including inland water) and marine Area
area(alsoin 1.2.4.a)
Topic 1.2.4: Forests|a. Forest area (also in 1.2.1.a gdd Total
1.2.2.a) Area
5. Area deforestet Areg
Sub-component 1.3:  |Topic 1.3.1: Air a. Breathable particles 1. Concentration levels of particulate matter (PM) Concentration
Environmental Quality [quality 2. Concentration levels of particulate matter (PM.) Concentration
b. Breathable gases 1. Concentration levels of tropospheric ozone (£ Concentration
2. Concentration levels of carbon monoxide (CC Concentratio
c. Ambient concentrations of |1. Concentration levels of sulphur dioxide (S@ Concentration
other relevant pollutants 2. Concentration levels of nitrogen oxides (NQ Concentration
Topic 1.3.2: a. Nutrients and chlorophyll 1. Concentration of nitrates in freshwater bodies Concentratio
2
1

b. Organic matter in freshwater
bodie:

. Biochemical oxygen demand (BOD) in freshwater lities

Concentration

c. Pathogens

1. Concentration of faecal coliforms in freshwatebodies

Topic 1.3.3: Marine
water quality

Concentratio

a. Nutrients and chlorophyll 1. Concentration of nitrates in marine water bodie Concentratio
2. Concentration of phosphates in marine water boek Concentratio
b. Organic matter in marine watdr. Biochemical oxygen demand (BOD) in marine watesodies .
bodi Concentration
odies
g. Coral bleaching 1. Area affected by coral bleaching Area
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Component 2:
Environmental
Resources and the|
Use

Table 4.1: The Core Set of Environment Statistiositfnued)

Core Set/ Tier 1 Statis

Category of

Measurement

Sub-component 2.1: Ndif-opic 2.1.1: Stocks |a. Non-energy mineral resourcqd. Stocks of commercially recoverable resourc Mass, Volum
energy Mineral and changes of non 5. Extraction
Resources energy mineral Mass, Volume
resources
Sub-component 2.2:  [Topic 2.2.1: Stocks |a. Mineral energy resources  |1. Stocks of commercially recoverable resourc Mass, Volum
Energy Resources and changes of 5. Extraction Mass, Volum
mineral energy 11. Imports of energy minerals Currency, Mass,
resources Volume
12. Exports of energy minerals Currency, Mass,
Volume
Topic 2.2.2: a. Production of energy from nda- Total Energy unit, Masq,
Production and use penewable and renewable sour¢es Volume
energy from non- 2. Non-renewable sources Energy unit, Masq,
renewable and Volume
renewable sources 3. Renewable sources Energy unit, Masq,
Volume
b. Production of energy 1. Primary energy production Energy unit, Masg,
Volume
2. Secondary energy production Energy unit, Masg,
Volume
c. Total consumption of energy Energy unit, Masq,
Volume
d. Electric energy |1. Electricity production Energy unit
|2. Installed capacitie Energy unit
Sub-component 2.3: Laftbpic 2.3.1: Land uga. Land use area Area
b. Area of inland water use Area
c. Coastal areglincludes area of coral reefs, mangroves, etcsp(al 1.1.3.b) Area
i. Land use chany 3. Change of land use category by origin and destition Area
Sub-component 2.5:  |Topic 2.5.1: Timber |a. Timber resources 1. Stocks of timber resources Volume
Biological Resources [resources and their
use
Topic 2.5.2:Aquatic |a. Fish capture production Mass
resources and their |b. Aquaculture production Mass
use
Topic 2.5.3: Crops |a. Main annual and perennial |1. Area harvestet Aree
crops 2. Area planted Area
3. Amount produced Mass
b. Amount used of: 1. Natural fertilizers (e.g., manure, compost, limp Area, Mass,
Volume
2. Chemical fertilizers Area, Mass,
Volume
3. Pesticides Area, Mass,
Volume
Topic 2.5.4: a. Livestock 1. Number of live animals Number
Livestock
Sub-component 2.6:  |Topic 2.6.1: Water [a. Inflow of water to inland watgrl. Precipitation (also in 1.1.1. Volume
Water Resources resources resource 2. Inflow from neighbouring territories Volume
b. Outflow of water from inland |1. Evapotranspiration Volume
water resource
Topic 2.6.2: a. Total water abstraction Volume
Abstraction, use andb. Water abstraction from surface water Volume
returns of water c. Water abstraction from 1. From renewable groundwater resource Volume
groundwate 2. From non-renewable groundwater resources Volume
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Table 4.1: The Core Set of Environment Statistiositfnued)

Category of

Component Sub-component Topic Core Set/ Tier 1 Statistics

Measurement

Component 3: Sub-component 3.1:  |Topic 3.1.1: a. Total emissions of direct 1. Carbon dioxide (CQ) Mass
Residuals Emissions to Air Emissions of greenhouse gases (GHGs), by la¥ethane (CH,) Mass
greenhouse gases 3. Nitrous oxide (N,O) Mass
b. Total emissions of indirect |1. Sulphur dioxide (SQ) Mass
greenhouse gases (GHGs), by fasitrogen oxides (NQ) Mass
Sub-component 3.2:  |Topic 3.2.1: a. Volume of wastewater generated Volume
Generation and Generation and
Management of pollutant content of
Wastewater wastewater
Topic 3.2.2: a. Volume of wastewater collected Volume
Collection and b. Volume of wastewater treated Volume
treatment of
wastewater
Topic 3.2.3: a. Wastewater discharge 1. Total volume of wastewater discharged to the emenment Volume
Discharge of after treatment
wastewater to the 2. Total volume of wastewater discharged to the eironment Volume
environmer without treatment
Sub-component 3.3:  |Topic 3.3.1: a. Amount of waste generated by economic activity Mas:
Generation and Generation of waste|c. Generation of hazardous wagfie Amount of hazardous waste generated Mass
Management of Waste
Topic 3.3.2: a. Municipal waste 1. Total municipal waste collecte Mas:
Management of wasfe 2. Amount of municipal waste treated by type of tratment Mas:
3. Number of municipal waste treatment and disposdhcilities Number
b. Hazardous waste 1. Total hazardous waste collecte Mas:
2. Amount of hazardous waste treated by type of t@ment Mass
3. Number of hazardous waste treatment and disposédcilities Number
d. Amount of recycled waste Mass
Component 4: Sub-component 4.1:  |Topic 4.1.1: a. Occurrence of natural extren)é. Type of natural disaster(geophysical, meteorological, Descriptive
Extreme Events anfNatural Extreme EventdOccurrence of naturpevents and disasters: hydrological, climatological, biologice
Disasters and Disasters extreme events and 2. Location Location
disasters
Topic 4.1.2: Impact |a. People affected by natural |1. Number of people killed Number
of natural extreme |extreme events and disas
events and disasterdb. Economic loss due to natural extreme events amtisasters(e.g., damage to buildings, Currency
transportation networks, loss of revenue for bussies, utility disruption, etc.)
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Component

Sub-component

Table 4.1: The Core Set of Environment Statistiositfnued)

Topic

Core Set/ Tier 1 Statistics

Category of

Measurement

Component 5: Sub-component 5.1:  |Topic 5.1.2: Access |a. Population using an improved drinking water souce Number
Human Settlement$Human Settlements to water, sanitation |b. Population using an improved sanitation facility Number
and Environmental and energy d. Population connected to wastewater collection Number
Health e. Population connected to wastewater treatment Number
Topic 5.1.5: c. Number of private and public vehicles Number
Environmental
concerns specific to
urban settlements
Sub-component 5.2:  |Topic 5.2.2: Water- |a. Water-related diseases and |1. Incidence Number
Environmental Health [related diseases andconditions(e.g., diarrhoeal 2 Prevalence Number
conditions disease, gastroenteritis and wafer -
borne parasite infection 3. Mortality Number
Topic 5.2.3: Vector |a. Vector borne diseases (e.g.,|1. Incidence Numbe
borne diseases malaria, dengue fever, yellow |2. Prevalenc Numbe
fever and Lyme diseas 3. Mortality Numbe
Component 6: Sub-component 6.1:  |[Topic 6.1.1: a. Government environment  |1. Annual government environment protection expendure Currency
Environment Environment Protection|Government protection and resource
Protection, and Resource environment management expenditure
Management and |Management Expendityrotection and
Engagement resource managemgnt
expenditure
Sub-component 6.2:  [Topic 6.2.2: a. Direct regulation 1. List of regulated pollutants and description(e.g., by year of Descriptive,
Environmental Environmental adoption and maximum allowable levels) Number
Governance and regulation and
Regulation instruments
Topic 6.2.3: a. Participation in MEAs and  |1. List and description (e.g., year of participatior” of country) Descriptive,
Participation in other global environmental of MEAs and other global environmental conventions Number
MEAs and conventions
environmental
conventions

(a)Participation means the country or area has begartg to the agreements under the treaty or coirenwhich is achieved through a variety of meaggesding on country circumstances, namely: acagsaiweptance, approval,
formal confirmation, ratification, and successi@uountries or areas who have signed but not becamig fo the agreements under a given conventidreaty are not considered to be participating.
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Chapter 5: Applications of the FDES to cross-cuttig environmental
Issues

5.1 The FDES is a framework which organizes the dorodenvironment statistics
into six components which are further broken domto sub-components and
statistical topics. The statistical topics in HFI2ES, and the underlying
environment statistics in the Core Set of Environt&tatistics and the Basic Set
of Environment Statistics, can be combined andgaured in different ways
according to specific analytical needs and poleyuirements. This is an
inherent aspect of the design of the FDES as #fermulti-purpose framework.

5.2  This chapter describes how to identify and orgaRR&S topics, and statistics
from the Core Set of Environment Statistics andBasic Set of Environment
Statistics, necessary to inform on four selectedsicutting issues: water, energy,
climate change and agriculture. The chapter degsithese environmental issues
and provides a detailed listing of the relevantegponding individual
environment statistics for each issue. Statisatsed to these cross-cutting
issues are certainly relevant from the regionalglotal perspectives, but the
emphasis in this chapter is on the national leagthis is where most data
collection will take place.

5.3  When compiling environment statistics on a paréicaeross-cutting issue, it is
important to start by first understanding the sefenbackground, underlying
processes and cause-effect relationships. Issracessary to analyze and
understand its relevance to the country and toqodeit sub-national areas,
productive sectors and social groups, its natippéty implications and
commitments, as well as the institutional aspetsthe international context.
This comprehensive view will help the environmeistatistician better adapt the
FDES, the Core Set of Environment Statistics aedBhsic Set of Environment
Statistics to provide environment statistics thtahie needs of users.

5.4  The cross-cutting issues of water, energy, clinnhnge and agriculture
discussed in this chapter are examples and sheutdsidered illustrative
applications of selected cross-cutting issues. HDES users might wish to
develop other analyses of cross-cutting issuesgdecific purposes, according to
national relevance and needs (e.g., sustainablageament of natural resources,
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5.5

5.6

5.7

or environmental impacts of specific activitieslsas tourism, transport, poverty,
mining, manufacturing, etc.).

The statistics for describing the selected crossnguissues are organized based
on a logical sequence of events that illustrate¢hevant related processes.
These sequences resemble the occurrence of eaeotsding to the nature of the
issue itself. In each case, the correspondentteesé sequences with the FDES
structure is described. Each application is prieskboth at the level of the
statistical topics and at the level of individuttsstics from the Core Set of
Environment Statistics and the Basic Set of Envirent Statistics.

5.1 Water

Water is fundamental to every form of life and @aycritical role in human
development. Itis critical both in terms of qugnand quality. Increasing
scarcity of and competition for water resources potdble water impede
development, compromise ecosystem functions, untaoman health, and play
roles in conflicts between and within states. Bedw 1990 and 2010, over two
billion people gained access to improved watersesiand 1.8 billion people
gained access to improved sanitation facilitieee WHO/UNICEF Joint
Monitoring Programme for Water Supply and Sanita{@MVP§? noted that the
MDG target for drinking water was met in 2010 (gveportion of people without
access to improved drinking water sources had hekmd from 24 percent to 11
percent, since 1990). However, they have alsodnibi@ the benefits were very
unevenly distributed. Challenges persist in tryimgeduce disparities and
increase sanitation coverage.

The quality of and access to potable water remaieritical public health issue,
particularly in developing countries, though th&uis is generally improving over
recent decades. There are also increasing pressuingater supply from human
consumption and agricultural practices. Effortsastructure natural hydrological
systems have provided benefits to the human sulereyisut have also created
new environmental issues. These issues are widgAagand include water-
borne diseases, stress on ecosystems, loss oélnatgk human habitats,
reduction of fish and aquatic plant productivitygterlogging and salinization of
soils, and conflicts between up- and downstreanemugers. In addition,

52\WHO/UNICEF Joint Monitoring Programme for Waterg@ly and Sanitation (JMP). Available from http://wwyssinfo.org/
(accessed 22 December 2012).
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5.8

5.9

5.10

deforestation has also contributed to higher leg€ksitation and more
devastating and frequent floods, as well as tal#gradation of ecosystems and
productivity in inland and coastal waters. Thed&emonitor sustainable
management of water resources, and the demandl&ded environment
statistics, is increasing worldwide.

Water use and returns affect the environment ifegiht ways. If water is
abstracted faster than its natural replenishmbatrésource can be depleted and
even exhausted. Water abstraction itself afférsenvironment by decreasing, at
least momentarily, the available water for othemppses including key ecological
functions. Distribution losses also can causdiitiehcy and require higher
amounts to be extracted. When the water is usedhem returned to the
environment, quality and pollution become the maj@blems. Returns of water
can either be treated or not, and to differentr@steso when it is returned it has
the potential to adversely affect the environmaMater temperature is also an
important factor in returns to the environmentKey ecological functions. There
is also the problem of distribution and accessiegaate drinking water and
water for other uses such as small scale agri@ylparticularly in rural areas of
developing countries. Similar problems of accdss accur with regard to
sanitation facilities in developing countries.

Protecting the quality of freshwater is importamt €cosystems, drinking water
supply, food production and recreational water uBege main causes of water
quality degradation include: elevated levels oirsy, suspended matter;
nutrients (which can be positive for food produstad aquatic resources in
certain circumstances); toxins and odour compoupeisticides and other
contaminants; water temperature; dissolved oxygenp&l outside natural
ranges; as well as radiological hazards.

In addition to quantity and quality of water supglye distribution of this supply
within countries is of key importance. When ass@gdistribution of total
available water, it is necessary to take into antspatial and temporal
considerations. Sub-national statistics must leel uss aggregated national
statistics can be misleading, and sub-nationaktitz#¢ must be assessed in the
context of the specific geographic location as lelmgles of equitable water
distribution will vary dependent on location (eiginforest versus desert).
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5.11

5.12

Seasonality must also be taken into account agpieon levels change over
time and seasonal flooding occurs in certain areas.

International partners in water assessment and geament include UN-Water,
the UN inter-agency coordination mechanism fofrakhwater-related issues,
which has drinking water and sanitation among ég focus area¥ The UN has
also issued water quantity, quality and sanitaitinGs, specifically target 7.a,
indicator 7.5 (proportion of total water resourcsegd) and target 7.c, indicators
7.8 (proportion of population using an improvech#img water source) and 7.9
(proportion of population using an improved saiotafacility). In addition, the
UN has developed the IRWS in an effort to assiahttes to establish and
strengthen information systems for water as patteif integrated water
resources managemeftThis publication was adopted by the UN Statistica
Commission in 2010. With regard to environmenta+e®mic water accounts,
the SEEA-Water is also availabfe.

The Rio+20 United Nations Conference on SustainBelelopment (20-22 June
2012) provided the context for the pivotal roleagdter. It noted in its outcome
document that water was “at the core of sustaina@kelopment®, through its
link to key global challenges such as poverty eaibn, the empowerment of
women and the protection of human health. It usced the need to address
environmental challenges such as floods, drougidsaater scarcity, and
ultimately the balancing between water supply amth@hd. It urged investment
in water infrastructure and sanitation services stnessed the necessity to
significantly improve water quality, wastewateratr@ent and water efficiency,
while reducing water losses.

%3UN-Water. Available from http://www.unwater.orgiccessed 25 November 2012).
* International Recommendations for Water Statis#agilable from
http://unstats.un.org/unsd/envaccounting/irws/ireswersion.pdfaccessed 25 November 2012).

%5 System of Environmental-Economic Accounts for WASEEA-Water). Part | of SEEA-Water was adoptedramterim
international statistical standard by the Unitedidfes Statistical Commission (UNSC) in 2007. Avhl&afrom
http://unstats.un.org/unsd/envaccounting/seeaw/sgteavebversion.pd{accessed 25 November 2012).

%6“The future we want.” Paragraph 119, 2012. Avaiaibm
http://www.uncsd2012.org/content/documents/727 TheBoRure%20We%20Want%2019%20June%201230pnigumtessed 26

November 2012).
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5.13

5.14

5.15

Application of the FDES to water statistics

In the figures below, the FDES has been appliednf@rspecific purpose of
organizing the relevant environment statistics pedd inform on issues related
to water resources. Two approaches have beenvidlo

The first approach illustrates how the structuréhef FDES and its six
components describe the relationship of water ighenvironment, the society
and the economy in a holistic manner, as showRigyres 5.1and5.2

The second approach shows how the statisticaldadithe FDES can be
reorganized with a narrower focus on the manageuofemater supply and
wastewater treatment, following the sequence dfrattson, distribution and use
of water, returns of water and emissions to therenment, and protection and
mitigation activities, as shown Figures 5.3and5.4.
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Figure 5.1: Water and the environment in the FDE&pic level

Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions
Topic 1.1.1

Atmosphere, climate and weather

Topic 1.1.2

Hydrographical characteristics

Topic 1.1.3

Geological and geographical information

Sub-component 1.2: Land Cover, Ecosystems and Biversity
Topic 1.2.1

Land cover

Topic 1.2.2
Ecosystems (freshwater and marine)

Topic 1.2.3

Biodiversity (freshwater and marine)
Sub-component 1.3: Environmental Quality
Topic 1.3.2

Freshwater quality

Topic 1.3.3
Marine water quality

Component 2: Environmental Resources and their Use

Sub-component 2.3: Land

Topic 2.3.1

Land use (inland water, coastal area and EEZ)
Sub-component 2.5: Biological Resources
Topic 2.5.2

Aquatic resources and their use
Sub-component 2.6: Water Resources

Topic 2.6.1

Water resources

Topic 2.6.2
Abstraction, use and returns of water

Component 3: Residuals

Sub-component 3.2: Generation and Management of Wieswvater
Topic 3.2.1
Generation and pollutant content of wastewater

Topic 3.2.2
Collection and treatment of wastewater

Topic 3.2.3
Discharge of wastewater to the environment
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Component 4: Extreme Events and Disasters

Sub-component 4.1: Natural Extreme Events and Disgers

Topic 4.1.1
Occurrence of natural extreme events and disa@ryaghts and floods)

Topic 4.1.2
Impact of natural extreme events and disasteraéhts and floods)

Sub-component 4.2: Technological Disasters

Topic 4.2.1
Occurrence of technological disasters (only affectharine and freshwater bodies)

Topic 4.2.2
Impact of technological disasters (only affectingrime and freshwater bodies)

Component 5: Human Settlements and Environmental Halth

Sub-component 5.1: Human Settlements

Topic 5.1.2
Access to water, sanitation and energy

Sub-component 5.2: Environmental Health

Topic 5.2.2
Water-related diseases and conditions

Component 6: Environment Protection, Management andEngagement
Sub-component 6.1: Environment Protection and Resooe Management Expenditure

Topic 6.1.1
Government environment protection and resource gemant expenditure (water related)

Sub-component 6.2: Environmental Governance and Redation

Topic 6.2.1
Institutional strength (only institutions directiggulating and managing water)

Topic 6.2.2
Environmental regulation and instruments (regutatmanaging and affecting water only)

Topic 6.2.3
Participation in MEAs and environmental conventi@regulating, managing and affecting water on

Sub-component 6.3: Extreme Event Preparedness anddaster Management

Topic 6.3.1
Preparedness for natural extreme events and diséstated to flooding)
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Figure 5.2: Water and the environment in the Cogeahd Basic Set of Environment

Statistics - environment statistics level
(Bold Text — Core Set/Tier 1;Regular Text — Tier 2falicized Text — Tier B

Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions
Topic 1.1.1: 1.1.1.b: Precipitation

Atmosphere 1.1.1.b.1: Annual averages
climate and 1.1.1.b.2: Long-term annual averages
weather 1.1.1.b.3: Monthly averages

1.1.1.b.4: Minimum monthly value
1.1.1.b.5: Maximum monthly value
1.1.1.c: Relative humidity
1.1.1.c.1: Minimum monthly value
1.1.1.c.2: Maximum monthly value
1.1.1.h: Occurrence of El Nifio and La Nifia evewtsen relevant
1.1.1.h.1: Occurrence
1.1.1.h.2: Location
1.1.1.h.3: Time period
Topic 1.1.2: 1.1.2.a: Lakes

Hydrographical 1.1.2.a.1: Surface area
characteristics 1.1.2.a.2: Location
1.1.2.b: Rivers

1.1.2.b.1: Length
1.1.2.b.2: Location
1.1.2.c: Reservoirs
1.1.2.c.1: Surface area
1.1.2.c.2: Location
1.1.2.d: Watersheds
1.1.2.d.1: Description of main watersheds
1.1.2.f: Groundwater
1.1.2.f.1: Aquifers
1.1.2.g: Glaciers
Topic 1.1.3: 1.1.3.b: Coastal aredincludes area of coral reefs, mangroves, ¢atsp in 2.3.1.c)
Geological and| 1.1.3.c: Length of marine coastline
geographical

information

Sub-component 1.2: Land Cover, Ecosystems and Biagirsity

Topic 1.2.1: 1.2.1.a: Extent and spatial distribution of maindaover categories

Land cover 1.2.1.a.1: Area of land covefe.g., mangrove, aquatic or regularly floodednmerent snow and
glaciers; inland water bodies; and coastal watelidsoand inter-tidal areas)
1.2.1.a.2: Location of land cover

Topic 1.2.2: 1.2.2.a: General ecosystem characteristics, eatehpattern

Ecosystems 1.2.2.a.1: Area of ecosystems

(freshwater and 1.2.2.a.2: Location within country

marine) 1.2.2.a.3: Proximity of relevant ecosystem to urbegas and cropland

1.2.2.b: Ecosystems’ chemical and physical chariatites
1.2.2.b.1: Nutrients
1.2.2.b.2: Carbon
1.2.2.b.3: Pollutants
1.2.2.c: Biological components of ecosystems (alsh2.3.a-b)
1.2.2.c.1: Biota (flora and fauna)
1.2.2.c.2: Endemic species
1.2.2.c.3: Biodiversity (aggregated measure ofmity of flora and fauna)
1.2.2.c.4: Threatened species
Topic 1.2.3: 1.2.3.a: Flora - freshwater and marine (also in21c?

Biodiversity 1.2.3.a.1: Number of known species by status cayego
(freshwater and 1.2.3.a.2: Species population
marine) 1.2.3.a.3: Number of endemic species

1.2.3.a.4: Number of invasive alien species
1.2.3.a.5: Habitat fragmentation
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1. 2.3.b: Fauna - freshwater and marine (alsodr2lc)
1.2.3.b.1: Number of known species by status catego
1.2.3.b.2: Species population
1.2.3.b.3: Number of endemic species
1.2.3.b.4: Number of invasive alien species
1.2.3.b.5: Habitat fragmentation
1.2.3.c: Protected areas
1.2.3.c.1: Protected terrestrial (including inlandwater) and marine area(also in 1.2.4.a)
1.2.3.d: Protected species
1.2.3.d.1: Number of freshwater and marine protefitra species
1.2.3.d.2: Number of freshwater and marine protetdana species
1.2.3.e: Other
1.2.3.e.1: Trade in wildlife and captive-bred spas¢freshwater and marine)

Sub-compone

nt 1.3: Environmental Quality

Topic 1.3.2:
Freshwater
quality

1.3.2.a: Nutrients and chlorophyll
1.3.2.a.1: Concentration of nitrates in freshwatebodies
1.3.2.a.2: Concentration of phosphates in freshwatéodies
1.3.2.a.3: Concentration ohlorophyll A in freshwater bodies
1.3.2.a.4: Maximum allowable levels

1.3.2.b: Organic matter in freshwater bodies
1.3.2.b.1: Biochemical oxygen demand (BOD) in freghater bodies
1.3.2.b.2: Chemical oxygen demand (COD) in fresbwhbdies
1.3.2.b.3: Maximum allowable levels

1.3.2.c: Pathogens
1.3.2.c.1: Concentration of faecal coliforms in frehwater bodies
1.3.2.c.2: Maximum allowable levels

1.3.2.d: Metals (e.g., mercury, lead, nickel, aiseradmium)
1.3.2.d.1: Concentrations in the sediment and water
1.3.2.d.2: Concentrations in freshwater organisms
1.3.2.d.3: Maximum allowable levels

1.3.2.e: Organic contaminants (e.g., PCBs, DDTiigdss, furans, dioxins, phenols and radioactizste)
1.3.2.e.1: Concentrations in the sediment and water
1.3.2.e.2: Concentrations in freshwater organisms
1.3.2.e.3: Maximum allowable levels

1.3.2.f: Physical and chemical characteristics
1.3.2.f.1: pH/Acidity/Alkalinity
1.3.2.f.2: Temperature
1.3.2.1.3: Total suspended solids (TSS)
1.3.2.f.4: Salinity
1.3.2.£.5: Dissolved oxygen (DO) in freshwater tesdi

1.3.2.g: Plastic waste and other freshwater debris
1.3.2.g.1: Amount of plastic waste and other deibrfseshwater

Topic 1.3.3:
Marine water
quality

1.3.3.a: Nutrients and chlorophyll
1.3.3.a.1: Concentration of nitrates in marine watebodies
1.3.3.a.2: Concentration of phosphates in marine wer bodies
1.3.3.a.3: Concentration ohlorophyll A in marine water bodies
1.3.3.a.4: Maximum allowable levels

1.3.3.b: Organic matter in marine water bodies
1.3.3.b.1: Biochemical oxygen demand (BOD) in marswater bodies
1.3.3.b.2: Chemical oxygen demand (COD) in mariagewbodies
1.3.3.b.3: Maximum allowable levels

1.3.3.c: Pathogens
1.3.3.c.1: Concentration of faecal coliforms in merwater bodies
1.3.3.c.2: Maximum allowable levels

1.3.3.d: Metals (e.g., mercury, lead, nickel, aisezadmium)
1.3.3.d.1: Concentrations in the sediment and water
1.3.3.d.2: Concentrations in marine organisms
1.3.3.d.3: Maximum allowable levels

1.3.3.e: Organic contaminants (e.g., PCBs, DDTiigidss, furans, dioxins, phenols and radioactiaste)
1.3.3.e.1: Concentrations in the sediment and water
1.3.3.e.2: Concentrations in marine organisms

1.3.3.e.3: Maximum allowable levels
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1.3.3.f: Physical and chemical characteristics

1.3.3.f.1: pH/Acidity/Alkalinity

1.3.3.f.2: Temperature

1.3.3.£.3: Total suspended solids (TSS)

1.3.3.f.4: Salinity

1.3.3.f.5: Dissolved oxygen (DO) in marine watedigs
1.3.3.g: Coral bleaching

1.3.3.9.1: Area affected by coral bleaching
1.3.3.h: Plastic waste and other marine debris

1.3.3.h.1: Amount of plastic waste and other deiorimarine waters
1.4.3.i: Red tide

1.4.3.i.1: Occurrence

1.4.3.i.2: Impacted Area

1.4.3.i.3: Location

1.4.3.i.4: Duration
1.4.3.j: Oil pollution

1.4.3.j.1: Area of oil slicks

1.4.3.j.2: Amount of tar balls

Component 2: Environmental Resources and their Use
Sub-component 2.3: Land

Topic 2.3.1: 2.3.1.b: Area of inland water use
Land use
Sub-component 2.5: Biological Resources
Topic 2.5.2: 2.5.2.a: Fish capture production

Aguatic 2.5.2.b: Aquaculture production
resources and| 2.5.2.c: Imports of fish and fishery products
their use 2.5.2.d: Exports of fish and fishery products

2.5.2.e: Amount used of
2.5.2.e.1: Pellets
2.5.2.e.2: Hormones
2.5.2.e.3: Colourants
2.5.2.e.4: Antibiotics
2.5.2.e.5: Fungicides
2.5.2.f: Fish resources (natural; cultivgted
2.5.2.f.1: Stocks of fish resources
2.5.2.f.2: Additions to fish resources
2.5.2.f.3: Reductions in fish resources
Sub-component 2.6: Water Resources
Topic 2.6.1: 2.6.1.a: Inflow of water to inland water resources
Water 2.6.1.a.1: Precipitation(also in 1.1.1.b)
resources 2.6.1.a.2: Inflow from neighbouring territories
2.6.1.a.3: Inflow subject to treaties
2.6.1.b: Outflow of water from inland water rescsc
2.6.1.b.1: Evapotranspiration
2.6.1.b.2: Outflow to neighbouring territories
2.6.1.b.3: Outflow subject to treaties
2.6.1.b.4: Outflow to the sea
2.6.1.c: Inland water stocks
2.6.1.c.1: Surface water stocks in artificial resés
2.6.1.c.2: Surface water stocks in lakes
2.6.1.c.3: Surface water stocks in rivers and stisa
2.6.1.c.4: Surface water stocks in wetlands
2.6.1.c.5: Surface water stocks in snow, ice aadigls
2.6.1.c.6: Groundwater stocks
2.6.1.c.7: Water rights
Topic 2.6.2: 2.6.2.a: Total water abstraction
Abstraction, 2.6.2.b: Water abstraction from surface water

use and 2.6.2.c: Water abstraction from groundwater
returns of 2.6.2.c.1: From renewable groundwater resources
water 2.6.2.c.2: From non-renewable groundwater resources
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2.6.2.d: Water abstracted for own use
2.6.2.e: Water abstracted for distribution
2.6.2.f: Desalinated water

2.6.2.9: Reused water

2.6.2.h: Water use

2.6.2.i: Rainwater collection

2.6.2.j: Water abstraction from the sea
2.6.2.k: Losses in distribution

2.6.2.1: Exports of water

2.6.2.m: Imports of water

2.6.2.n: Returns of water

Component 3: Residuals

Sub-component 3.2: Generation and Management of Weewvater

Discharge of
wastewater to
the
environment

Topic 3.2.1: 3.2.1.a: Volume of wastewater generated
Generation 3.2.1.b: Emissions of pollutants to wastewater
and pollutant
content of
wastewater
Topic 3.2.2: 3.2.2.a: Volume of wastewater collected
Collection 3.2.2.b: Volume of wastewater treated
and treatment| 3.2.2.c: Total urban wastewater treatment capacity
of wastewater 3.2.2.c.1: Number of plants
3.2.2.c.2: Capacity of plants
3.2.2.d: Total industrial wastewater treatment cipa
3.2.2.d.1: Number of plants
3.2.2.d.2: Capacity of plants
Topic 3.2.3: 3.2.3.a: Wastewater discharge

3.2.3.a.1: Total volume of wastewater discharged the environment after treatment
3.2.3.a.2: Total volume of wastewater discharged the environment without treatment
3.2.3.b: Pollutant content of discharged wastewater

Component 4: Extreme Events and Disasters

Sub-component 4.1: Natural Extreme Events and Disssrs

Topic 4.1.1:
Occurrence of
natural
extreme
events and
disasters
(droughts and
floods)

4.1.1.a: Occurrence of natural extreme events &asters (droughts and floods):
4.1.1.a.1: Type of natural disaster
4.1.1.a.2: Location
4.1.1.a.3: Magnitude (where applicable)
4.1.1.a.4: Date of occurrence
4.1.1.a.5: Duration (in days)
4.1.1.a.6: Hazard prone areas
4.1.1.a.7: Population living in hazard prone areas

Topic 4.1.2:
Impact of
natural
extreme
events and
disasters
(droughts and
floods)

4.1.2.a: People affected by natural extreme evardsdisasters (droughts and floods)
4.1.2.a.1: Number of people killed
4.1.2.a.2: Number of people injured
4.1.2.a.3: Number of people homeless
4.1.2.a.4: Number of people affected
4.1.2.b: Economic loss due to natural extreme evenand disastergdroughts and floods)
4.1.2.c: Physical loss/damage due to natural esrerents and disasters (droughts and floods)
4.1.2.d: Effects of natural extreme events andstisa on integrity of ecosystems (droughts andifipo
4.1.2.d.1: Area affected by natural disasters
4.1.2.d.2: Loss of vegetation cover
4.1.2.d.3: Effect on watershed area
4.1.2.d.4: Other
4.1.2.e: External assistance recei(ddoughts and floods)

Sub-component 4.2: Technological Disasters

Topic 4.2.1:
Occurrence of
technological

4.2.1.a: Occurrence of technological disaster (affigcting marine and freshwater bodies)
4.2.1.a.1: Type of disaster
4.2.1.a.2: Location

162




disasters

4.2.1.a.3: Date of occurrence

(only 4.2.1.a.4: Duration(in days)

affecting

marine and

freshwater

bodies)

Topic 4.2.2: | 4.2.2.a: People affected by technological disagterly affecting marine and freshwater bodies)
Impact of 4.2.2.a.1: Number of people killed

technological 4.2.2.a.2: Number of people injured

disasters 4.2.2.a.3: Number of people homeless

(only 4.2.2.a.4: Number of people affected

affecting 4.2.2.b: Economic loss due to technological disagnly affecting marine and freshwater bodies)
marine and 4.2.2.c: Physical loss/damage due to technologisalsters (only affecting marine and freshwaterdxs)d
freshwater (droughts and floods)

bodies) 4.2.2.d: Effects of technological disasters ongritg of ecosystems (only affecting marine andtiveater

bodies)
4.2.2.d.1: Area affected by technological disasters
4.2.2.d.2: Loss of vegetation cover
4.2.2.d.3: Area of watershed affected
4.2.2.d.4: Other (e.g., for oil spills: volume df eleased into the environment, impact on
ecosystem)
4.2.2.e: External assistance received

Component 5: Human Settlements and Environmental Halth

Sub-component 5.1: Human Settlements

Topic 5.1.2:
Access to
water,
sanitation and
energy

5.1.2.a: Population using an improved drinking wate source
5.1.2.b: Population using an improved sanitation feility
5.1.2.d: Population connected to wastewater colléoh
5.1.2.e: Population connected to wastewater treatme
5.1.2.f: Population served by water supply industry

Sub-component 5.2: Environmental Health

Topic 5.2.2:
Water-related
diseases and
conditions

5.2.2.a: Water-related diseases and conditions @kagrhoeal disease, gastroenteritis and waterebparasite

infections)
5.2.2.a.1: Incidence
5.2.2.a.2: Prevalence
5.2.2.a.3: Mortality
5.2.2.a.4: Loss of work days
5.2.2.a.5: Estimates of economic cost in monetnms

Component 6: Environment Protection, Management andengagement
Sub-component 6.1: Environment Protection and Resoue Management Expenditure

Topic 6.1.1:
Government
environment
protection and
resource
management
expenditure
(see Note)

6.1.1.a: Government environment protection anduresomanagement expenditure
6.1.1.a.1: Annual government environment protectiorexpenditure (on water)
6.1.1.a.2: Annual government resource managemeeneiture (on water)

Note —
For environment protection expenditure include:
=  Wastewater management
= Waste management (disposal at sea)
=  Protection and remediation of soil, groundwater sundace water
=  Protection of biodiversity and landscape
= Research and development — water protection related
For resource management expenditure include:
= Management of aquatic resources
= Management of water resources
= Research and development — water resources

Sub-component 6.2: Environmental Governance and Regdation

Topic 6.2.1:
Institutional
strength (only

6.2.1.a: Environmental institutions and their reses
6.2.1.a.1: Name of the main environmental (wateth@rity/agency and year of establishment
6.2.1.a.2: Annual budget of main environmental épeauthority/agency
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institutions 6.2.1.a.3: Number of staff of main environmentahigv) authority/agency

directly 6.2.1.a.4: List of environmental (water) departreéntother ministries/agencies and year of
regulating and establishment

managing 6.2.1.a.5: Annual budget of environmental (wat@pattments in other ministries/agencies
water) 6.2.1.a.6: Number of staff of environmental (watkgpartments in other ministries/agencies
Topic 6.2.2: 6.2.2.a: Direct regulation

Environmental 6.2.2.a.1: List of regulated water pollutants and dscription (e.g., by year of adoption and
regulation and maximum allowable levels)

instruments 6.2.2.a.2: Description (e.g., name, year estahdisb&licensing system to ensure compliance with
(regulating, environmental (water) standards for businessesher mew facilities

managing and 6.2.2.a.3: Number of applications for licenses (pliamce with water standards) received and
affecting approved per year

water only) 6.2.2.a.4: List of quotas for biological (aquatieyource extraction

6.2.2.a.5: Budget and number of staff dedicateshforcement of environmental (water) regulatio
6.2.2.b: Economic instruments

6.2.2.b.1: List and description (e.g., year of eishment) of green/environmen{alater-related)

taxes

6.2.2.b.2: List and description (e.g., year of eishment) of environmentally relevant subsidies

(relevant to water)

6.2.2.b.3: List of (water) eco-labelling and envimental certification programmes

6.2.2.b.4: Emission permits traded

Topic 6.2.3: 6.2.3.a: Participation in MEAs and other globaliemvmental conventions

Participation 6.2.3.a.1: List and description (e.g., year of paitipation® of country) of MEAs and other
in MEAs and global environmental conventions regulating, managig and affecting water
environmental
conventions
(regulating,
managing and
affecting
water only)

Sub-component 6.3: Extreme Event Preparedness anddaster Management

Topic 6.3.1: 6.3.1.a: National natural extreme events and dispseparedness and management systems
Preparedness 6.3.1.a.1: Existence of national disaster plangffanmmmes (related to flooding)

for extreme 6.3.1.a.2: Description of national disaster plarsjpammes (related to flooding)
events and
natural
disasters

(a) Participation means the country or area hasrhe@arty to the agreements under the treaty arerion, which is achieved through a variety of
means depending on country circumstances, nanalgsaion, acceptance, approval, formal confirmatiatification, and succession. Countries or arg
who have signed but not become party to the agnesmi@der a given convention or treaty are notidensd to be participating.
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Figure 5.3: Topics in the FDES that relate to waiecording to the sequence of water
use and management

Water Resources

Sub-component 1.1: Physical Conditions Sub-component 2.6: Water Resources
1.1.2.a-d &f-g 2.6.1.a-c
Hydrographical characteristics of lakes, riversereoirs, Inflow, outflow and stocks of inland water resowgce

watersheds, groundwater and glaciers

A

Water Use and Management |

Sub-component 2.6: Water Sub-component 3.2: Generation and | Sub-component 5.1: Human Settlements
Resources Management of Wastewater
2.6.2.a-n 3.21a 5.12.a
Abstraction, use and returns of wate| Volume of wastewater generated Population using an improved drinking water
source
3.2.2.ad

Collection and treatment of wastewate| 5.1.2.b
Population using an improved sanitation facility

5.1.2.f
Population served by water supply industry

\

Environmental Effects |

Sub-comp. 1.3: Environmental Sub-comp. 2.6: Water Resources Sub-comp. 3.2: Generation and
Quality Management of Wastewater
1.3.2.ag 26.1.c 3.2.1b
Freshwater quality Inland water stocks Emissions of pollutants to wastewater
3.23.a-b
Wastewater discharge and pollutant
content of discharged wastewater

Protection and Mitigation Activities
Sub-component 6.1: Environment Sub-component 6.2: Environmental
Protection and Resource Management| Governance and Regulation
Expenditure

6.1.1.a 6.2.2.a

Government environment protection an| Direct regulation (water related)
resource management expenditure (wal
related)

6.1.2.a
Private sector environment protection &
resource management expenditure (wal
related)
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Figure 5.4: Water statistics in the Core Set angiB&et of Environment Statistics,

according to the sequence of water use and manageme
(Bold Text — Core Set/Tier 1;Regular Text — Tier Afalicized Text — Tier B

Water Resources
Sub-component 1.1: Physical Conditions
1.1.2.a: Lakes
1.1.2.a.1: Surface area
1.1.2.a.2: Location
1.1.2.b: Rivers
1.1.2.b.1: Length
1.1.2.b.2: Location
1.1.2.c: Reservoirs
1.1.2.c.1: Surface area
1.1.2.c.2: Location
1.1.2.d: Watersheds
1.1.2.d.1: Description of main watersheds
1.1.2.f: Groundwater
1.1.2.f.1: Aquifers
1.1.2.g: Glaciers
Sub-component 2.6: Water Resources
2.6.1.a: Inflow of water to inland water resources
2.6.1.a.1: Precipitation
2.6.1.a.2: Inflow from neighbouring territories
2.6.1.a.3: Inflow subject to treaties
2.6.1.b: Outflow from inland water resources
2.6.1.b.1: Evapotranspiration
2.6.1.b.2: Outflow to neighbouring territories
2.6.1.b.3: Outflow subject to treaties
2.6.1.b.4: Outflow to the sea
2.6.1.c: Inland water stocks
2.6.1.c.1: Surface water stocks in artificial resas
2.5.1.c.2: Surface water stocks in lakes
2.5.1.c.3: Surface water stocks in rivers and stisa
2.5.1.c.4: Surface water stocks in wetlands
2.5.1.c.5: Surface water stocks in snow, ice aadigls
2.5.1.c.6: Groundwater stocks
2.5.1.c.7: Water rights

Water Use and Management

Sub-component 2.6: Water Resources

2.6.2.a: Total water abstraction

2.6.2.b: Water abstraction from surface water

2.6.2.c: Water abstraction from groundwater
2.6.2.c.1: From renewable groundwater resources
2.6.2.c.2: From non-renewable groundwater resources

2.6.2.d: Water abstracted for own use

2.6.2.e: Water abstracted for distribution

2.6.2.f: Desalinated water

2.6.2.9: Reused water

2.6.2.h: Water use

2.6.2.i: Rainwater collection

2.6.2.j: Water abstraction from the sea

2.6.2.k: Losses in distribution

2.6.2.l: Exports of water

2.6.2.m: Imports of water

2.6.2.n: Returns of water

Sub-component 3.2: Generation and Management of Wiesvater

3.2.1.a: Volume of wastewater generated

3.2.1.b: Emissions of pollutants to wastewater

3.2.2.b: Volume of wastewater treated
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3.2.2.c: Total urban wastewater treatment capacity
3.2.2.c.1: Number of plants
3.2.2.c.2: Capacity of plants
Sub-component 5.1: Human Settlements
5.1.2.a: Population using an improved drinking watesource
5.1.2.b: Population using an improved sanitation feility
5.1.2.d: Population connected to wastewater colléoh
5.1.2.e: Population connected to wastewater treatme
5.1.2.f: Population served by water supply industry

Environmental Effects

Sub-component 1.3: Environmental Quality
1.3.2.a: Nutrients and chlorophyll
1.3.2.a.1: Concentration of nitrates in freshwatebodies
1.3.2.a.2: Concentration of phosphates in freshwatdodies
1.3.2.a.3: Concentration ohlorophyll A in freshwater bodies
1.3.2.a.4: Maximum allowable levels
1.3.2.b: Organic matter in freshwater bodies
1.3.2.b.1: Biochemical oxygen demand (BOD) in fresrater bodies
1.3.2.b.2: Chemical oxygen demand (COD) in fresewhbdies
1.3.2.b.3: Maximum allowable levels
1.3.2.c: Pathogens
1.3.2.c.1: Concentration of faecal coliforms in frehwater bodies
1.3.2.c.2: Maximum allowable levels
1.3.2.d: Metals (e.g., mercury, lead, nickel, aisezadmium)
1.3.2.d.1: Concentrations in the sediment and water
1.3.2.d.2: Concentrations in freshwater organisms
1.3.2.d.3: Maximum allowable levels
1.3.2.e: Organic contaminants (e.g., PCBs, DDTii@dss, furans, dioxins, phenols and radioactiaste)
1.3.2.e.1: Concentrations in the sediment and water
1.3.2.e.2: Concentrations in freshwater organisms
1.3.2.e.3: Maximum allowable levels
1.3.2.f: Physical and chemical characteristics
1.3.2.f.1: pH/Acidity/Alkalinity
1.3.2.£.2: Temperature
1.3.2.£.3: Total suspended solids (TSS)
1.3.2.f.4: Salinity
1.3.2.£.5: Dissolved oxygen (DO) in freshwater tesdi
1.3.2.g: Plastic waste and other freshwater debris
1.3.2.g.1: Amount of plastic waste and other deibrfseshwater
Sub-component 2.6: Water Resources
2.6.1.c: Inland water stocks
2.6.1.c.1: Surface water stocks in artificial resés
2.6.1.c.2: Surface water stocks in lakes
2.6.1.c.3: Surface water stocks in rivers and strea
2.6.1.c.4: Surface water stocks in wetlands
2.6.1.c.5: Surface water stocks in snow, ice aadigls
2.6.1.c.6: Groundwater stocks
2.6.1.c.7: Water rights
Sub-component 3.2: Generation and Management of Wiesswvater
3.2.1.b: Emission of pollutants to wastewater
3.2.3.a: Wastewater discharge
3.2.3.a.1: Total volume of wastewater discharged the environment after treatment
3.2.3.a.2: Total volume of wastewater discharged the environment without treatment
3.2.3.b: Pollutant content of discharged wastewater
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Protection and Mitigation Activities

Sub-component 6.1: Environment Protection and Reswce Management Expenditure
6.1.1.a: Government environment protection anduresomanagement expenditure
6.1.1.a.1: Annual government environment protectiorexpenditure (on water)
6.1.1.a.2: Annual government resource managemeeneiture (on water)
6.1.2.a: Private sector environment protectionr@sdurce management expenditure
6.1.2.a.1: Annual corporate environment protectimpenditurgon water)
6.1.2.a.2: Annual corporate resource managemengmdijure(on water)
6.1.2.a.3: Annual non-profit institution environni@motection expendituréon water)
6.1.2.a.4: Annual non-profit institution resourcamagement expenditufen water)
6.1.2.a.5: Annual household environment protectimpenditurgon water)
6.1.2.a.6: Annual household resource managememneiure(on water)
Sub-component 6.2: Environmental Governance and Regation
6.2.2.a: Direct regulation
6.2.2.a.1: List of regulated pollutants and descrijion (related to water)
6.2.2.a.2: Description of licensing system to easuompliance with environmental standards for besses or other
new facilities (water related)
6.2.2.a.3: Number of applications for licenses (plamce with water standards) received and apprpesdear
6.2.2.a.5: Budget and number of staff dedicateghforcement of environmental regulations (wateatesl)

5.16 Some of the most commonly used water-related inalisahat can be derived

from the core set are as follows:

= Proportion of total water resources used (MDG iattic 7.5)

= Proportion of population using an improved drinkimgter source (MDG
indicator 7.8)

= Proportion of population using an improved sarafiacility (MDG indicator
7.9)

= Water use intensity, by economic activity
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5.17

5.18

5.19

5.2 Energy

Energy is a necessary input for human controlledgsses. Energy incorporates
the concept of the transformation of “availablerggéto “unavailable energy”
(e.g., burning of hydrocarbons) and conversion feonfunusable” to a “usable”
form (e.g., hydropower to electricity). Energylike all other natural resources,
is not a material substance but instead is theatigpat a physical system to
perform work. The amount of energy in a physigatsm remains constant, and
is finite, though its quality or availability dimshes through transformation.

Energy production and consumption affects the enwvirent in different ways.
The first issue relates to depletion of non-rende/ebergy resources, for as
mineral energy resources are extracted, depletioars. In addition, extraction
of mineral energy resources involves mining operetiwhich disturb
ecosystems, restructure the land, remove soil atdrwand produce wastes.
Extraction techniques also result in the removadagje areas of surface
vegetation, deep-well drilling and the use of heagyipment for exploratory
wells on land and off-shore oil rigs for exploratiof ocean geologyThe sheer
guantity in the output of coal and the complexasfructure required in oil and
gas development have created large-scale envirdahdisturbances through the
construction of pipelines, railways and large-s¢ateninal shipping facilities.
This situation is further exacerbated by hazardsildpills, well-head and
pipeline explosion and fires, as well as the chafrpollution of the associated
petrochemical industry.

The consumption of mineral energy resources alfsttafthe environment. It is
estimated that fossil fuels represented 81 pefttie total primary energy
demand in 2018” Combustion of fossil fuels pollutes the air, affehuman
health, and results in significant GHG emissioR&newable energy does not
face the depletion problem of mineral energy resesirbut the harvesting of
renewable energy can also affect the natural enmemt, particularly in large
hydro energy facilities. Regardless of how enesgyroduced, its distribution
requires facilities which can also change the land affect natural areas. Each
country must construct public policies to lead tbguired changes in their energy

" International Energy Agencyorld Energy Outlook 2012vailable from_http://www.oecd-ilibrary.org/enatgvorld-energy-
outlook-2012 weo0-2012-gfaccessed 24 January 2013).
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production and consumption in order to meet theatats of development in a
sustainable and clean manner.

5.20 Energy plays a critical role in socio-economic depenent. The outcome
document of the Rio+20 United Nations Conferenc&uostainable Development,
“The future we want”, addressed energy within tbetext of sustainable
development® Among other things, it called for action to erestaccess to
sustainable modern energy services for all’. dbakaffirmed support for cleaner
energy technologies, citing “increased use of rei#evenergy sources and other
low-emission technologies”, “more efficient useenfergy” and “greater reliance
on advanced energy technologies” as parts of aroppate energy mix for
meeting developmental needs. This document urgedrgments to create
enabling environments for investment in cleanergynechnologies. The core
challenge facing policy makers in regards to eng@rgguction and consumption
remains in balancing the demand and need for enveithythe impacts from its
production and consumption. There is thereforatgneed for coordination and
harmonization over all levels, as data are needefddlicy, regulation, science
and to complement the economic and social aspdwts woing analysis.

5.21 As such, reliable and robust energy statisticagygority issue for the
international statistical community. Energy statshave been discussed by the
United Nations Statistical Commission since itejton and at its forty-second
session (February 2011), the Commission adoptetRIEE> Statistics on
energy production and consumption are usually alkalin both physical and
monetary units, the latter being the sale of anzkegiture for energy
commodities (e.g., fuel and electricity). The phgkmeasures are of prime
interest from an environmental perspective.

Application of the FDES to energy statistics
5.22 Inthe figures below, those aspects of energyssiadiwhich are related to

environment statistics using the FDES are descridédz figures have been
constructed to reflect the process from energyuess through their extraction,

8 “The future we want.” Paragraph 125-129, 2012.ilame from

http://www.uncsd2012.org/content/documents/727 TheBt@ure%20We%20Want%2019%20June%201230pnigmtessed 22
October 2012).

59 UNSD, International Recommendations for Energy Statistasilable from_http:/unstats.un.org/unsd/eneirgg/default.htm
(accessed 10 November 2012).

170



5.23

the production and consumption of energy and #gm@nronmental effects, to
protection and mitigation activities.

The sequence depictedhigures 5.5and5.6 for the theme of energy contains
four boxesFigure 5.5presents this information at the topic level, wikigure
5.6goes into more detail and presents the individngirenment statistics which
can be used to assess energy production and coheamp
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Figure 5.5: Topics in the FDES that relate to thiedguction and consumption of energy
Energy Resources

Sub-component 2.2: Energy Resources

22.1.a

Stocks and changes of mineral energy resources

Energy Production and Consumption |

Sub-component 2.2: Energy Resources

2.2.2.ad
Production and consumption of energy from non-rexi#e&and renewable sources

\/

Environmental Effects

Sub-comp. 1.3: | Sub-comp. 2.3:| Sub-comp. 3.1:| Sub-comp. 3.2: | Sub-comp. 3.3: | Sub-comp. 4.2: | Sub-comp. 5.1: | Sub-comp. 5.2:
Environmental Land Emissions to Generation Generation Technological | Human Environmental
Quality Air and and Disasters Settlements Health
Management Management
of Wastewater | of Waste

1.3.1.a-b 2.3.1.i 3.1.1.a-b 3.2.1a 3.3.1a-c 421 5.1.4 5.2.1
Breathable Land use Total Volume of Generation of | Occurrence of| Exposure to | Airborne
particles and change emissions of | wastewater waste (related| technological | ambient diseases and
gases direct and generated to energy disasters pollution conditions

indirect production related to
1.3.1.c greenhouse | 3.2.1.b and 422 spatial 5.2.5
Ambient gases Emissions of | consumption) | Impact of location of Toxic
concentrations pollutants to technological | population substance-
of other 3.1.3.a. wastewater disasters and radiation-
relevant Emissions of related
pollutants other diseases and

substances conditions
1.31d
Global
atmospheric
concentrations
of climate
process drivers

Protection and Mitigation Activities

Sub-component 6.1: Environment
Protection and Resource
Management Expenditure

Sub-component 6.2: Environmental
Governance and Regulation

Sub-component 6.3: Extreme Event
Preparedness and Disaster
Management

6.1.1.a
Government environment protection
and resource management expendity

6.1.2.a
Private sector environment protectior
and resource management expendity

6.2.2.a
Direct regulation

6.2.2.b
Economic instruments

6.3.2

disasters

Preparedness for technological
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Figure 5.6: Energy production and consumption stats in the Core Set and Basic Set

of Environment Statistics
(Bold Text — Core Set/Tier 1;Regular Text — Tier 2talicized Text — Tier B

Energy Resources

Sub-component 2.2: Energy Resources
2.2.1.a: Mineral energy resources
2.2.1.a.1: Stocks of commercially recoverable resmes
2.2.1.a.2: New discoveries
2.2.1.a.3: Upward reappraisals
2.2.1.a.4: Upward reclassifications
2.2.1.a.5: Extraction
2.2.1.a.6: Catastrophic losses
2.2.1.a.7: Downward reappraisals
2.2.1.a.8: Downward reclassifications
2.2.1.a.9: Stocks of potentially commercially ree@ble resources
2.2.1.a.10: Stocks of non-commercial and other kn@sources
2.2.1.a.11: Imports of energy minerals
2.2.1.a.12: Exports of energy minerals

Energy Production and Consumption

Sub-component 2.2: Energy Resources

2.2.2.a: Production of energy from non-renewabk r@mewable sources
2.2.2.a.1: Total
2.2.2.a.2: Non-renewable sources
2.2.2.a.3: Renewable sources

2.2.2.b: Production of energy
2.2.2.b.1: Primary energy production
2.2.2.b.2: Secondary energy production

2.2.2.c: Total consumption of energy

2.2.2.d.: Electric energy
2.2.2.d.1: Electricity production
2.2.2.d.2: Installed capacities

Environmental Effects

Sub-component 1.3: Environmental Quality
1.3.1.a: Breathable particles

1.3.1.a.1: Concentration levels of particulate magr (PM)

1.3.1.a.2: Concentration levels of particulate magr (PM, )

1.3.1.a.3: Maximum allowable levels

1.3.1.a.4: Number of days where maximum allowaiNels were surpassed per year
1.3.1.b: Breathable gases

1.3.1.b.1: Concentration levels of tropospheric on@ (Os)

1.3.1.b.2: Concentration levels of carbon monoxidgCO)

1.3.1.b.3: Maximum allowable levels

1.3.1.b.4: Number of days where maximum allowablels were surpassed per year
1.3.1.c: Ambient concentrations of other relevasitupants

1.3.1.c.1: Concentration levels of sulphur dioxidéSO,)

1.3.1.c.2: Concentration levels of nitrogen oxidg®NOy)

1.3.1.c.3: Concentration levels of heavy metals

1.3.1.c.4: Concentration levels of non-methanetilelarganic compounds (NMVOCSs)

1.3.1.c.5: Concentration levels of dioxins

1.3.1.c.6: Concentration levels of furans

1.3.1.c.7: Other pollutants (related to energy potidn and consumption)

1.3.1.c.8: Maximum allowable levels

1.3.1.¢.9: Number of days where maximum allowablels were surpassed per year
1.3.1.d: Global atmospheric concentrations of den@ocess drivers

1.3.1.d.1: Global atmospheric concentration leeélsarbon dioxide (C§)
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1.3.1.d.2: Global atmospheric concentration leeéimethane (Ch)

Sub-component 2.3: Land

2.3.1.a: Land use (related to energy productioncamgumption)
2.3.1.i.1: Increase of area within category
2.3.1.i.2: Decrease of area within category
2.3.1.i.3: Change of land useategory by origin and destination

Sub-component 3.1: Emissions to Air

3.1.1.a: Total emissions of direct greenhouse ggaE$s), by gas:
3.1.1.a.1: Carbon dioxide (CQ)
3.1.1.a.2: Methane (CH)
3.1.1.a.3: Nitrous oxides (BD)
3.1.1.a.4: Perfluorocarbons (PFCs)
3.1.1.a.5: Hydrofluorocarbons (HFCs)
3.1.1.a.6: Sulphur hexafluoride ($F
3.1.1.b: Total emissions of indirect greenhouseg&&HGs), by gas:
3.1.1.b.1: Sulphur dioxide (SQ)
3.1.1.b.2: Nitrogen oxides (NQ
3.1.1.b.3: Non-methane volatile organic compoumnid-{/OCs)
3.1.1.b.4: Other
3.1.3.a: Emissions of other substances
3.1.3.a.1: Particulate matter (PM)
3.1.3.a.2: Heavy metals
3.1.3.a.3:0Other

Sub-component 3.2: Generation and Management of Weeswvater

3.2.1.a: Volume of wastewater generate(elated to energy production and consumption)
3.2.1.b: Emissions of pollutants to wastewdtelated to energy production and consumption)

Sub-component 3.3: Generation and Management of Wes

3.3.1.a: Amount of waste generated by economic adty (related to energy production and consumption)
3.3.1.c: Generation of hazardous waste (relateshéogy production and consumption)
3.3.1.c.1: Amount of hazardous waste generated

Sub-component 4.2: Technological Disasters

4.2.1.a: Occurrence of technological disastersigdlto energy production and consumption)
4.2.1.a.1: Type of technological disaster
4.2.1.a.2: Location
4.2.1.a.3: Date of occurrence
4.2.1.a.4: Duration
4.2.2.a: People affected by technological disagtetated to energy production and consumption)
4.2.2.a.1: Number of people killed
4.2.2.a.2: Number of people injured
4.2.2.a.3: Number of people homeless
4.2.2.a.4: Number of people affected
4.2.2.b: Economic loss due to technological disagtelated to energy production and consumption)
4.2.2.c: Physical loss/damage due to technolodisalsters (related to energy production and consanjp
4.2.2.d: Effects of technological disasters ongritg of ecosystems (related to energy productioth @nsumption)
4.2.2.d.1: Area affected by technological disasters
4.2.2.d.2: Loss of vegetation cover
4.2.2.d.3: Area of watershed affected
4.2.2.d.4: Othefe.q., for oil spills: volume of oil released irttee environment, impact on ecosystem)
4.2.2.e: External assistance receigelated to energy production and consumption)

Sub-component 5.1: Human Settlements

5.1.4.a: Population exposed to air pollution inmaties

Sub-component 5.2: Environmental Health

5.2.1.a: Airborne diseases and conditions (relateshergy production and consumption)
5.2.1.a.1: Incidence
5.2.1.a.2: Prevalence
5.2.1.a.3: Loss of work days
5.2.1.a.4: Estimates of economic cost in monetms
5.2.5.a: Toxic substance- and nuclear radiatioated| diseases and conditions (related to energluption and consumption)
5.2.5.a.1: Incidence
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5.2.5.a.2: Prevalence
5.2.5.a.3: Loss of work days
5.2.5.a.4: Estimates of economic cost in monetnms

Protection and Mitigation Activities

Sub-component 6.1: Environment Protection and Reswce Management Expenditure
6.1.1.a: Government environment protection anduesomanagement expenditure (related to energyptimesh and
consumption)
6.1.1.a.1: Annual government environment protectiorexpenditure
6.1.1.a.2: Annual government resource managemeeneiiture
6.1.2.a: Private sector environment protectionr@sdurce management expenditure
6.1.2.a.1: Annual corporate environment protectimpenditure
6.1.2.a.3: Annual non-profit institution environnm@motection expenditure
6.1.2.a.5: Annual household environment protectimpenditure
Sub-component 6.2: Environmental Governance and Regation
6.2.2.a: Direct regulation
6.2.2.a.1: List of regulated water pollutants and dscription (e.g., by year of adoption and maximum allowable
levels)
6.2.2.a.2: Description (e.g., name, year estaldisb&licensing system to ensure compliance witiiremmental
standards for businesses or other new facilitiglatgd to energy production and consumption)
6.2.2.a.3: Number of applications for licenses inamband approved per year (related to energy mtomuand
consumption)
6.2.2.a.5: Budget and number of staff dedicateshforcement of environmental regulations (relatedrtergy
production and consumption)
6.2.2.b: Economic instruments
6.2.2.b.1: List and description (e.g., year of bshment) of green/environmental taXe=ated to energy production
and consumption)
6.2.2.b.2: List and description (e.g., year of bfslhment) of environmentally relevant subsidietated to energy
production and consumption)
6.2.2.b.3: List of eco-labelling and environmertaitification programmegrelated to energy production and
consumption)
6.2.2.b.4:Emission permits traded
Sub-component 6.3: Extreme Event Preparedness anddaster Management
6.3.2.a: National technological disaster preparssia@d management systems
6.3.2.a.1: Existence and description (e.g., nundbestaff) of public disaster management plans/paogmegand
private when available)
6.3.2.a.2: Expenditure on disaster preparedneggreilup and rehabilitatiofand private when available)

5.24 Some of the most commonly used energy-relatedatalis that can be derived
from the core set are as follows :
= Share of renewable energy resources in total erengyumption
= Energy intensity of GDP
= Energy consumption per capita and by economic iactiv
= Share of households with/without electricity
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5.25

5.26

5.27

5.28

5.3 Climate Change

The UNFCCC has affirmed that climate change isartbe greatest challenges
of our time®® The world’s climate system, including the atmaseh oceans and
cryosphere, is changing and will continue to chaatgates unprecedented in
recent human history. Findings on the scientiéisib for climate change suggest
that a number of human-induced alterations of &tenal world are involved.
These alterations are affecting the global enerdgrizd’ and ultimately leading
to climate change.

The Kyoto Protocol is an international agreemerkdd to the UNFCCCIts

major feature is that it sets binding targets foir@lustrialized countries and the
European community for reducing GHG emissions emathan simply
encouraging them to attain these goals, as isabe with the Framework
Convention. The targets amount to an averagevefgdercent against 1990 levels
over the five-year period 2008-2012. These congasatand protocols involve
reporting obligations, which in turn create addiabdata requirements and
demand for environment statistics.

The Rio+20 United Nations Conference on SustainBlelelopment reaffirmed
the pre-eminence of climate change, expressingadout the rise of GHG
globally. In its outcome document, it called faoperative action to coordinate
effective international response to this challetiggensure reduction of the
emission of GHG. It noted that countries alreaxiyegience adverse impacts of
climate change such as persistent drought, extvesaéher events, sea-level rise
and threats to food security. In this regard,Gloaference indicated adaptation to
climate change to be an “urgent global priofify”

Climate change occurs through a chain of eventande observable at all
levels, from local to global. The first step isli@asing emissions of G&hat are
produced by current production patterns and a hdapgndence on fossil fuels
for energy and transportation. These persistdmiglly emissions lead to high

0 United Nations Framework Convention on Climate @& Essential Background. Available from
http://unfccc.int/essential_background/items/608f accessed 15 September 2012).

®The global energy balance is defined by the Oxfiationary of Geography as the difference betwéentotal influx of solar
radiation to the earth's surface and the lossisfahergy via terrestrial radiation, evaporatiam ¢he dissipation of sensible heat into
the ground

82«The future we want.” Paragraph 190, 2012. Avaitatobm

http://www.uncsd2012.org/content/documents/727 TheBt@ure%20We%20Want%2019%20June%201230pnigmtessed 22

October 2012).
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atmospheric C@concentrations, which in turn prevent heat frowapsg the

Earth and change the climate. The evidence ofafjarming and climate

change include increased global temperatures, angmgeather patterns, and
rising sea levels, to name just a few. Impactsfotimate change include,

among many others, more intense storms, changagicultural productivity,

water scarcity and coral bleaching. Mitigation addptation processes are
another important part of the sequence of climhtage, because ecosystems and
humans continue to adapt to changes in the climBtés sequence of events is
currently occurring and is expected to continueesslthe global concentrations of
CO, diminish considerably to pre-climate change levels

5.29 To cite a few recent observations, 2008,@dnissions were 38 percent above the
1990 level. Per capita emissions remain highestardeveloped regions, 11.2
metric tons of C@per person per year in 2008, compared to aboun2téic tons
in the developing regions and 0.8 metric tons imSaharan Africa, the lowest
regional valué?® Since the beginning of civilization up until ab@®0 years ago,
our atmosphere contained around 275 parts peromitif CQ. As of May 2012,
there were 396 parts per million of €@ the atmospher¥. Many scientists,
climate change experts and national governmeneeabat the safe upper limit
for humanity is 350 parts per million.

5.30 The impacts and risks associated with climate chamg real and are already
evident in many systems and sectors essentiaufmah livelihood, including
water resources, food security, coastal zones aalthh In addition, climate
change is increasing the frequency and intensigxteme events and disasters.
Adaptation to the adverse effects of climate chasgéal in order to reduce
future impacts. In this context, there is an utgeed for an integrated policy
response to the climate change and developmeréenbal

5.31 Climate adaptation has been identified by the UNEGSS one of the key building
blocks for a coordinated response to climate chafdee IPCC describes
adaptation as an adjustment in natural or humatesgsin response to actual or
expected climatic stimuli or their effects, whicloderates harm or exploits

% United NationsThe Millennium Development Goals Report 2042ailable from
http://www.un.org/millenniumgoals/pdf/MDG%20Repo2®2012.pdf (accessed 12 October 2012).

% Mauna Loa Observatory, US National Oceanic ando&fheric Administratiorlylonthly Mean Concentrations at the Mauna Loa
Observatory (PPM)5 June 2012 release date. Available at http:ffoe2org/images/stories/data/co2-mlo-monthly-noabxs
(accessed 7 October 2012).
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5.32

5.33

5.34

beneficial opportunitie®> Adaptation does not take place in response toatiim
changes in isolation, but instead is a responsestries of events or to previously
existing situations that are exacerbated throuighaté change. As a
conseguence, it can be difficult to ascertain vasgects of adaptation are solely
or partially driven by change in the climate, apaged to other factors not related
to climate change. This makes the accurate measmteof adaptation to climate
change a difficult and challenging task. In aduftithere is a significant lack of
comprehensive studies on what adaptation to cliclzege entails as well as the
costs and benefits of adaptation measures. Ndesth@daptation is an
important and necessary response to climate chemdj¢he development of
statistics and methodologies for assessing adaptate needed.

Statistics on Climate Change

Necessarily, a scientific approach to climate cleamgist be supported with the
provision of well structured, relevant, reliabledammely statistics. At the same
time, the need for underlying data to inform théqyoaspects of climate change
also remains a pressing requirement. As a crogswgussue, climate change
statistics are spread over a large proportion@fibmain of environment
statistics.

The information required to analyze climate chamgéides economic, social and
environmental aspects. The FDES provides a set\dfonmental topics and
individual environment statistics that are of thestnmportance when informing
on climate change in any given country. Thesessiizg should be complemented
with both social and economic statistics to provad@mprehensive set of
information.

With regard to determining and apportioning therappate statistics for
measurement of climate change, consideration efjaence of changes is
important. The IPCC has elaborated on the sequareeents described in the
preceding paragraphs and usually denotes thesesdtggClimate Process
Drivers, Climate Change Evidence, Impacts and \faloiéty, Mitigation and
Adaptation (se€&igure 5.7). Statistics pertaining to the different stepshaf

% |PCC Fourth Assessment Report: Climate Change .28@ilable from
http://www.ipcc.ch/publications_and_data/ar4/wg2#esis-5.html#ts-5-{faccessed 10 October 2012).
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sequence are necessary to monitor climate chartheamit is affecting different
countries and regions.

Figure 5.7: Schematic framework representing anplgenic drivers, impacts of and
responses to climate change, and their link&ges

EARTH SYSTEMS

HUMAN SYSTEMS

H]

Mitigation

5.35 The structure of the figures in this cross-cutisgue aligns with the IPCC
described sequence with one modification - undeci&Economic
Development” the focus has been put on only thésaents that belong to the
realm of environment statistics.

5.36 At present, the availability of statistics variesang the stages in the sequence.
Data on drivers of climate change, climate changgeace, as well as impacts
and mitigation activities are all fairly developeédough impacts from climate
change are more difficult to measure because clsangbe climate are not the

¢ |PCC, Climate Change 2007: Synthesis Report,/hitww.ipcc.ch/publications_and _data/ar4/syr/en/resym-introduction.html
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only possible force to which the effects can belatted. Despite their
importance, vulnerability and adaptation statistics still in a developmental
stage. Considerable statistical progress is egdeantd needed in these two areas
in the upcoming years.

5.37 When compiling statistics on climate change atdgonal level, it is important
to assess relevance and policy and legal aspettis jparticular country. The
relevance of climate change varies by country,giéferent political dynamics,
the characteristics of the country in terms ot#sbon intensity and also in terms
of its vulnerability to climate change impact. i@éte change policies also vary
by country, for example, there can be specific atenchange strategies as well as
mitigation and adaptation programmes in placehercountry could be
participating in a mitigation of carbon emissiomgramme. It is an important
step when preparing climate change statisticasb dnderstand the national
relevance, conceptual aspects and existing polatidseporting needs so that the
appropriate statistics can be compiled to inforgséhpolicies. Similarly, on the
international level, an understanding of a coustparticipatiofi’ in specific
conventions and related MEAs is a necessary stppejaring climate change
statistics.

5.38 The impacts of climate change most often manifesdlly and vary greatly
between locations. As such, it is necessary te tato account spatial
considerations when assessing climate change andltole spatial aspects to
climate change statistics whenever possible. @hébles policy makers and
researchers to better determine the impacts fromatt change and the
appropriate mitigation strategies.

Application of the FDES to climate change statistge

5.39 In the following figures an example of the applioatof the FDES to climate
change is shown. A number of topics and individiatistics that belong to
different components within the FDES can be usadftom on the different
aspects of climate change. The following figuregaaize the pertinent sub-
components, topics and statistics of the Core &sirding to the sequence of

5 participation means the country or area has begartg to the agreements under the treaty or cdiorerwhich is achieved
through a variety of means depending on countguaistances, namely: accession, acceptance, appi@va&l confirmation,
ratification, and succession. Countries or areas hdve signed but not become party to the agreeuerter a given convention or
treaty are not considered to be participating.
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5.40

events relating to climate change as per the IR@18,the modifications noted
previously.

The climate change sequence depicteigures 5.8and5.9 contains three

boxes Figure 5.8presents this information at the topic level, wikiigure 5.9

goes into more detail and presents the individogirenment statistics which can
be used to assess climate change. Following gluegfs, an illustrative, non-
exhaustive, list of other commonly used indicatetatistics and statistical themes
has also been provided for general reference pagpos
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Figure 5.8: Topics in the FDES that relate to clim&ahange

Climate Process Drivers

Sub-component 1.3: Environmental Quality Sub-component 3.1: Emissions to Air
131d 3.1.1.a-b %
Global atmospheric concentrations of climate preces| Total emissions of direct and indirect greenholesseg
drivers (GHGSs), by gas
3.1.2.a
Consumption of ozone depleting substances (ODS), by
substance

Climate Change Evidence

ub-comp. 1.1: ub-comp. 4.1:
Physical Natural Extreme
Conditions Events and
Disasters

1.11a 411a
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natural extreme

1.1.1.b events and

Precipitation disasters

1.1.2.e4
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Climate Change Impacts and Vulnerability

Sub-comp. Sub-comp. 1.2: | Sub-comp. 1.3: .2.3: | Sub-comp. 4.1: Sub-comp. 5.2:
1.1: Physical Land Cover, Environmental Natural Extreme Environmental
Conditions Ecosystems Quality Events and Health
and Disasters
Biodiversity
112.a<c,g I121al 1.3.3Db 2.3.1.1. 4.12.a-d 5.2.3.a
Lakes, rivers, | Area of land Organic matter | Land use changg People affected, Vector borne
reservoirs, cover in marine water economic loss, diseases
glaciers bodies physical loss and
1.2.2.a-c effects on integrity
1.1.2.e.6 Ecosystem 1.3.3.f of ecosystems
Area of sea ice| characteristics | Physical and h
and biological chemical
1.1.4.b.2 components characteristics
Area affected (of marine
y 1.23.a water bodies)
desertification | Flora
1.3.3.%
1.2.3.b Coral bleaching
Fauna
1.2.4.a-b
Forests

Mitigation and Adaptation

Sub-comp. 2.2: Sub-comp. 6.1: Environment | Sub-comp. 6.2: Sub-comp. 6.3: [r—
Energy Resources Protection and Resource Environmental Governance Extreme Event Preparedness
Management Expenditure and Regulation and Disaster Management
222a 6.1.1.a ] 6.2.2.a ] 6.3.1.a
Production of energy Government environment Direct regulation National natural extreme
from non-renewable and| protection and resource event and disaster
renewable sources management expenditure 6.22b preparedness and
Economic instruments management systems
6.1.2.a
Private sector environment 6.23a
protection and resource Participation in MEAs and other
management expenditure global environmental
conventions

182



Figure 5.9: Climate change statistics in the Coet &1d Basic Set of Environment

Statistics
(Bold Text — Core Set/Tier 1;Regular Text — Tier 2falicized Text — Tier B

Climate Process Drivers

Sub-component 1.3: Environmental Quality
1.3.1.d: Global atmospheric concentrations of d@nqaocess drivers
1.3.1.d.1 Global atmospheric concentration levétsadbon dioxide (C¢)
1.3.1.d.2 Global atmospheric concentration levélnethane (Ch)
Sub-component 3.1: Emissions to Air
3.1.1.a: Total emissions of direct greenhouse gg&ESs), by gas:
3.1.1.a.1: Carbon dioxide (CQ)
3.1.1.a.2: Methane (CH)
3.1.1.a.3: Nitrous oxides (BD)
3.1.1.a.4: Perfluorocarbons (PFCs)
3.1.1.a.5: Hydrofluorocarbons (HFCs)
3.1.1.a.6: Sulphur hexafluoride ($F
3.1.1.b: Total emissions of indirect greenhouseg#&HGS), by gas:
3.1.1.b.1: Sulpher dioxide (S©
3.1.1.b.2: Nitrogen oxides (NQ
3.1.1.b.3: Non-methane volatile organic compoumid-{/OCs)
3.1.1.b.4: Other
3.1.2.a: Consumption of ozone depleting substaf@@Bs), by substance:
3.1.2.a.1: Chlorofluorocarbons (CFCs)
3.1.2.a.2: Hydrochlorofluorocarbons (HCFCs)
3.1.2.a.3: Bromofluorocarbons (BFCs)
3.1.2.a.4: Methyl chloroform
3.1.2.a.5: Carbon tetrachloride
3.1.2.a.6: Methyl bromide

Climate Change Evidence

Sub-component 1.1: Physical Conditions
1.1.1.a: Temperature
1.1.1.a.1: Monthly averages
1.1.1.a.2: Minimum monthly average
1.1.1.a.3:Maximum monthly average
1.1.1.b: Precipitation
1.1.1.b.1: Annual averages
1.1.1.b.2: Long-term annual averages
1.1.1.b.3: Monthly averages
1.1.1.b.4: Maximum monthly value
1.1.1.b.5: Minimum monthly value
1.1.2.e: Seas
1.1.2.e.4: Sea level

Sub-component 4.1: Natural Extreme Events and Disésrs
4.1.1.a: Occurrence of natural extreme events avabigrs

4.1.1.a.1: Type of natural disastefe.qg., flood, drought, etc.)

4.1.1.a.2: Location

4.1.1.a.3: Magnitude (where applicable)

4.1.1.a.4: Date of occurrence

4.1.1.a.5: Duration

4.1.1.a.6: Hazard prone areas

4.1.1.a.7: Population living in hazard prone areas
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Climate Change Impacts and Vulnerability

Sub-component 1.1: Physical Conditions
1.1.2.a: Lakes
1.1.2.a.1: Surface area
1.1.2.b: Rivers
1.1.2.b.1: Length
1.1.2.b.2: Location
1.1.2.c: Reservoirs
1.1.2.c.1: Surface area
1.1.2.e: Seas
1.1.2.e.6: Area of sea ice
1.1.2.g: Glaciers
1.1.4.b: Degradation
1.1.4.b.2: Area affected by desertification
Sub-component 1.2: Land Cover, Ecosystems and Bioairsity
1.2.1.a: Extent and spatial distribution of maindaover categories
1.2.1.a.1: Area of land covef(Changes in area of forests, vegetative land, gjlacice shelves, ice sheets, etc.)
1.2.2.a: General ecosystem characteristics, eatehpattern
1.2.2.a.1: Area of ecosystem
1.2.2.b: Ecosystems’ chemical and physical chariatits
1.2.2.b.2: Carbon
1.2.2.c: Biological components of ecosystems (alsh2.3.a-b)
1.2.2.c.3: Biodiversity (aggregated measure ofmity of flora and fauna)
1.2.3.a: Flora (terrestrial, freshwater and mar{aéo in 1.2.2.c)
1.2.3.a.1: Number of known species by status catego
1.2.3.a.2: Species population
1.2.3.b: Fauna (terrestrial, freshwater and mar(alsp in 1.2.2.c)
1.2.3.b.1: Number of known species by status catego
1.2.3.b.2: Species population
1.2.4.a: Forest area (also in 1.2.1.a and 1.2.2.a)
1.2.4.a.1: Total
1.2.4.a.2: Natural
1.2.4.a.3: Planted
1.2.4.a.4: Protected forest area (also in 1.3.1.c)
1.2.4.a.5: Area deforested
1.2.4.a.6: Area reforested
1.2.4.a.7: Area afforested
1.2.4.a.8: Forest area affected by fire
1.2.4.a.9: Natural growth
1.2.4.b: Forest biomass
1.2.4.b.1: Total
1.2.4.b.2: Carbon storage in living forest biomass
Sub-component 1.3: Environmental Quality
1.3.3.b: Organic matter in marine water bodies
1.3.3.b.1: Biochemical oxygen demand (BOD) in marenwater bodies
1.3.3.b.2: Chemical oxygen demand (COD) in mariagewbodies
1.3.3.b.3: Maximum allowable levels
1.3.3.f: Physical and chemical characteristicanfafine water bodies)
1.3.3.f.1: pH/Acidity/Alkalinity
1.3.3.f.2: Temperature
1.3.3.1.3: Total suspended solids (TSS)
1.3.3.f.4: Salinity
1.3.3.1.5: Dissolved oxygen (DO) in marine watedies

1.3.3.f.6: Density
1.3.3.g: Coral bleaching

1.3.3.9.1: Area affected by coral bleaching
Sub-component 2.3: Land
2.3.1.i: Land use change
2.3.1.i.3: Change of land use category by origin dndestination
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Sub-component 4.1: Natural Extreme Events and Diséers
4.1.2.a: People affected by natural extreme evamdsdisasters

4.1.2.a.1: Number of people killed

4.1.2.a.2: Number of people injured

4.1.2.a.3: Number of people homeless

4.1.2.a.4: Number of people affected
4.1.2.b: Economic loss due to natural extreme evenand disasters
4.1.2.c: Physical loss/damage due to natural egmmnts and disasters
4.1.2.d: Effects of natural extreme events andstisa on integrity of ecosystems

4.1.2.d.1: Area affected by natural disasters

4.1.2.d.2: Loss of vegetation cover

4.1.2.d.3: Area of watershed affected

4.1.2.d.4: Other

Sub-component 5.2: Environmental Health
5.2.3.a: Vector borne diseases
5.2.3.a.1: Incidence
5.2.3.a.2: Prevalence
5.2.3.a.3: Mortality
5.2.3.a.4: Loss of work days
5.2.3.a.5: Estimates of economic cost in monetnms

Mitigation and Adaptation

Sub-component 2.2: Energy Resources
2.2.2.a: Production of energy from non-renewabl r@mewable energy sources
2.2.2.a.3: Renewable sources

Sub-component 6.1: Environment Protection and Resgue Management Expenditure
6.1.1.a: Government environment protection andugsomanagement expenditure
6.1.1.a.1: Annual government environment protectiorexpenditure (on climate change mitigation activities)
6.1.2.a: Private sector environment protectionr@sdurce management expenditure
6.1.2.a.1: Annual corporate environment protectigpenditurgon climate change mitigation activities)
6.1.2.a.3: Annual non-profit institution environni@motection expendituréon climate change mitigation activities)
6.1.2.a.5: Annual household environment protectigpenditurgon climate change mitigation activities)
Sub-component 6.2: Environmental Governance and Regation
6.2.2.a: Direct regulation
6.2.2.a.1: List of regulated pollutants and descrigion (e.g., by year of adoption and maximum allowablels)
(climate change related)
6.2.2.a.2: Description (e.g., name, year estaldisb&licensing system to ensure compliance witiiremmental
standards for businesses or other new facilitim#éte change related)
6.2.2.a.3: Number of applications for licences nez@t and approved per year (climate change related)
6.2.2.a.5: Budget and number of staff dedicateshforcement of environmental regulations (climdtange related)
6.2.2.b: Economic instruments
6.2.2.b.1: List and description (e.g., year of bfisthment) of green/ environmental taxelimate change related)
6.2.2.b.2: List and description (e.g., year of bfslhment) of environmentally relevant subsidi@snate change
related)
6.2.2.b.3: List of eco-labelling and environmerdettification programmegclimate change related)
6.2.2.b.4: Emission permits traded
6.2.3.a: Participation in MEAs and other globaliemvmental conventions
6.2.3.a.1: List and description (e.g., year of paidipation® of country) of MEAs and other global environment
conventions(climate change related)
Sub-component 6.3: Extreme Event Preparedness anddaster Management
6.3.1.a: National natural extreme event and disaseparedness and management systems
6.3.1.a.1: Existence of national disaster plangffmmmes (and private when available)
6.3.1.a.2: Description of national disaster plargjpammes (and private when available)
(a) Participation means the country or area hasrhe@arty to the agreements under the treaty arergion, which is achieved through a
variety of means depending on country circumstanasely: accession, acceptance, approval, forordlrenation, ratification, and
succession. Countries or areas who have signeddbliecome party to the agreements under a giveveotion or treaty are not considered t
be participating.
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5.41 There are a number of other statistics, indicaaosthematic areas, some of
which are economic or social in nature, that aeglusy the IPCC and UNFCCC,
as well as other institutions. The list below isam-exhaustive illustration of
some of these additional statistics, indicatorsthethatic areas:
= Climate Process Drivers

>
>

Proportion of national versus global €énd CH emissions
CO, and CH emissions per capita and per GDP

= Climate Change Evidence, Impacts and Vulnerability

>
>
>

Rate of snowmelt (Arctic/Antarctic)

Flora and fauna species located near the edgevestelevation portion
of their range

Changes in agricultural productivity

Changes in water availability

Level of exposure of system to impacts of climdtange (e.g., population
living in areas where elevation is below five msfneroportion of total
land area where elevation is below five metresupadn living in
disaster prone areas, etc.)

Resources for which demand exceeds supply

Factors which limit a system’s ability to change

Climate change refugees

= Mitigation and Adaptation

vV V V V VYV V V V V

Soil conservation schemes

Change in crop varieties

Change in farming type (from crop to livestock)

Changing time of planting and harvesting

Existence of national strategy for climate change

Budget allocated for programme to assess and aldliesate change
Participation in carbon trade/carbon markets

Waste management changes towards more reuse and

Investment in Clean Development Mechanisms and Jojplementation
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5.4 Agriculture and the Environment

5.42 Agriculture is one of the most important econonativdties and it is essential to
sustaining livelihoods, securing food productiond @noviding income.
Agriculture is an environment-dependent activitgttimvolves the use of
ecosystem goods and services and environmentalreesosuch as land, soll,
water, and energy. Agriculture is the largest watarsumer in the world.

5.43 Sustainable agricultural production contributeotw-term food security. The
promotion and support of sustainable agricultue¢ donserves land, water,
biodiversity and ecosystems, while enhancing stk to climate change and
natural disasters, has been agreed upon interaditipas has the need to maintain
natural ecological process¥s.

5.44 Large scale or intensive agriculture requires tleegasing use of chemicals,
infrastructure and machinery. In its race to imgravop production, agriculture
has become an industry which uses more and maneog@aigenic inputs in the
form of chemical fertilizers, pesticides, and maatifgenetic material. Changes
to soil chemistry through fertilizer and pesticmncentrations, as well as
alteration of ecosystems and biota through intridoof genetic material all
influence the wellbeing and health of humans aheéroiving beings.
Agricultural infrastructure (e.g., access roads aeivorks for delivery of
products), immovable irrigation infrastructure, daamstruction for access to
water resources, as well as wind and solar enafggsitructure for exploiting
groundwater resources, all contribute to changéisarecosystems.

5.45 Advances in agricultural production in recent dessakdave been realised with
little or no regard to biodiversity. Many moderrriagltural practices which
intensify a given crop's production yields havetiegross simplification of
agricultural systems and biodiversity leading tarammeasing need for
conservation efforts of existing biodiversity.

5.46 Agriculture both contributes to and is seriousiffuanced by climate change. It
leads to GHG emissions by decreasing carbon suiksléforestation and
wetland conversion), contributing to methane ernoissi(via rice cultivation and

% United Nations, 2012, “Resolution Adopted by then€ral Assembly, 66/288. The future we want”. Aataié from_http://daccess-
dds-ny.un.org/doc/UNDOC/GEN/N11/476/10/PDF/N11476d6?OpenElemenfaccessed 2 January 2013).
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ruminant livestock), releasing nitrous oxide thrbugtrogen fertilizers, and
emitting carbon dioxide via machinery and transplarturn, as a result of climate
change, agriculture is subjected to changes innveat@lability, increased
exposure to heat stress, changed distribution st@nd diseases, increased
leaching of nutrients from soil, greater soil eamsfrom stronger winds and
rainfall, and an increased frequency of wildfires.

5.47 Flows and balances of nutrients and their contiolouto soil fertility are critical
to agricultural production. Globally, human socibgs already more than
doubled worldwide terrestrial cycling of nitrogemdaphosphorus, and caused an
imbalance in these nutrients which is leading taremmental problems such as
soil degradation and loss of soil fertility. Impmog nutrient efficiency in crop
and animal production is integral to mitigatingstiproblem.

5.48 Regarding livestock production, growth and produttigains are frequently
achieved through the use of chemicals, antibiokiosmnones, genetic material,
and intensive feeding practices on pasture, randedad feedlots. Bacteria in
poultry litter, veterinary antibiotics, anti-pardsimedicines and hormones are
just a fraction of the contaminants that are intictl to the environment through
livestock production. The cumulative effect ofeases from livestock production
and agriculture make monitoring of the environmkeot@sequences a pressing
need.

Application of the FDES to agriculture and the envionment

5.49 In the following, the scope of agriculture is set@ding to groups 011 through
016 in ISIC Rev. 4, which comprise crop and anipraduction.69 Although the
scope is restricted to these contents, using ttierpaapplied below similar
exercises can be made about forestry, aquacultgragro-industrial activities
and their relationship to the environment.

5.50 Figure 5.11 is a schematic presentation of theiogis between agriculture and
the environment. The scheme also helps to illestiatv the FDES can be applied
to study these relationships.

% United Nations Statistics Division, 2008, “Intetisaal Standard Industrial Classification of All@wmic Activities, Rev. 4”.
Available from_http://unstats.un.org/unsd/cr/regisegcst.asp?Cl=2faccessed 31 December 2012).
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Figure 5.10: The relations between agriculture ahd environment
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5.51 Environmental conditions and quality (FDES Compdrigriargely determine the
agricultural potential of a country, for these eowmental conditions (such as
climate and weather, hydrological conditions, texraoil types and fertility levels
etc.) actually provide the basic ecological supfparagriculture.

5.52 Agricultural production uses environmental resosr@eDES Component 2) such
as land, soil, water and energy. In this use ¢lseurces are modified both
gualitatively and quantitatively, for example watan become polluted and
overused compared to locally available stocks,ubrients from soil can be
depleted and would require replenishment by aidifimeans. Other natural
inputs are also necessary to produce crops arstdiele output, namely the
permanent flux of solar luminescence, the contimteatosynthesis processes and
a wide range of other provisioning and regulatiogsystem services.

5.53 In addition to natural inputs, other inputs thagorate in the economy such as
fertilizers, pesticides and other agrochemicalsyasas inputs used in livestock
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5.54

5.55

5.56

5.57

production (antibiotics, hormones, etc.) are alsedun agricultural production
and released to the environment.

The production of the different types of crops éwestock (FDES Component 2)
might be carried out by different methods suchraditional, extensive,
monocultural, or organic, and therefore the intakeesources and agrochemicals
as well as the residuals could be more, or legsisable, depending on the state,
conditions and the resilience of surrounding emmnents. Informing about the
yields and monitoring their changes through time space provides additional
information to assess the sustainability and hedl#ctosystems.

Agricultural processes generate different kindeesfduals (FDES Component 3).
Emissions to water occur from the use of agrochalsicAlso important,
particularly in terms of contributing to climatearige, are the agricultural
emissions to air and atmosphere resulting from kaosttl use change associated
with agriculture (i.e., deforestation), from thesuf fossil fuels for energy and
transportation in agriculture, and from livestoeiastive functions (methane).
Agriculture also can emit ozone depleting substamu® the environment,
particularly methyl bromide that is commonly usedsail and structural
fumigants to control pests in many countries. a&pplication of and the
residuals from substances in agriculture suchréitiZers and pesticides are an
environmental health concern. Residuals in soihfthe use of agrochemicals
play an important role in determining its qualpypductive capacity and
pollution levels.

Agricultural waste is to a great extent composedrgénic materials such as
harvest remains from grain, oilseed, vegetable,cnaldard crops. It also includes
manure and animal output, in solid or liquid fofmem livestock operations.
Organic waste is a resource whenever it is reuseecgcled, for example to
produce organic fertilizer from biomass and manQther examples of solid
waste include empty pesticide and fertilizer carges, old silage wrap, out of

date pesticides, medicines, used oil, gasolineda®kl containers, and used tyres.

Extreme events and natural disasters (FDES Compdjean also affect
environmental resource stocks and therefore ttseiy as well as the production
and yields of agriculture and livestock. As expecied ever more intensively by
countries, droughts, floods, landslides, hurricaseams, etc. do impact the state
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of the environment and the ecological functiong sugport agriculture. They

can severely affect soil, land and biological reses to be used or already in use
as well as the productivity of these environmergaburces. Extreme events and
disasters can directly affect the soil and landenrmtlops or pastures, and can also
affect the water cycle and critical watersheds.yT¢en impact relevant
infrastructure and even damage the crops and digkshemselves, depending on
the intensity, the duration and the nature of ttteeene event and disaster, the
ecosystem’s resilience and the preparedness apones

5.58 Overall, agricultural activities change the envirent. They can transform
ecosystems and physical conditions (FDES Compdheriti irrigation, drainage,
deforestation, and the use of fertilizers and pekds, and modify the quality and
guantity of environmental resources (FDES Compog@gbeing used or to be
used in the future, depending on the type and exfethe agricultural activities
and the resilience of the environment. These absogn be qualitative and
guantitative in nature. Qualitative transformatm@tomes an environmental
issue when it concerns pollution, i.e., the biotagend chemical pollution of
water and the eutrophication of rivers, lakes aabsthe pollution of soil or its
degradation particularly in specific sites and zZrad the air and atmospheric
pollution already described under residuals. Qtatnte change includes
considerable land use changes (i.e., loss of rl@aosystems such as forest to
pastures and crops), increased or new water stresgjse and depletion of
water, and contribution to soil erosion and degtiada Finally, agriculture may
lead to both changes in physical conditions (temoee, humidity and
precipitation from climate change) and to disrupsi@f ecological functions
including biodiversity loss (terrestrial and agapfiround agricultural areas, the
introduction of invasive species, etc. These chamgéhe environment as a whole
(FDES Component 1) retro-feed into the productimtess of agriculture, as an
altered state of the environment, as depictedarathow from environmental
changes to environmental conditions and quality.

5.59 These changes in the environment will also affechén environmental health
(FDES Component 5). Of particular importance amaém health problems
related to waterborne and airborne diseases asawédixic substance exposure
and its consequences on health. The use of tokgtances in agriculture such as
those found in pesticides (fungicides, herbicidesgcticides, rodenticides, etc.)

191



5.60

5.61

5.62

5.63

and their potential appearance in foodstuff areortgmt environmental and health
concerns.

Information on the responses of society aimed atiepting, managing, and
restoring environmental resources (water, enemaad land) and at reducing
the negative environmental impacts of agricultaclvities is important (FDES
Component 6). The relevant information about emrnmental protection
expenditure, economic measures, actions and progesmnaimed at protecting
and restoring soil and water functions to sustdebdvels, as well as promoting
organic and sustainable agriculture, cleaner engrgguction and efficiency in
agriculture, is significant. These social effarés diminish the negative impacts
and effects of agriculture on the environment amehéin health, and depending
on the magnitude of impacts over time and acroasesgghey could even restore
the environmental quality and conditions and entheesustainable use of
environmental resources.

The statistical description of the relations betweagriculture and the
environment brings together statistical topics stadistics from all components of
the FDES. In addition, supporting statistics aredwsel that are commonly
available from agricultural, economic and sociatistics. Geospatial statistics
and GIS are playing an increasing role in complemgriraditional data in this
area.

In the figures below, the FDES has been appliedhespecific purpose of
organizing the relevant environment statistics epedd inform about issues
related to agricultural activity and the environmerrigures 5.12 and 5.13
illustrate how the contents of the FDES and itseCaet and Basic Set of
Environment Statistics can be used to select datergs relevant parts to
properly describe the relationship of agricultuigwthe environment.

Figures 5.12 and 5.13 are based on the sequenemscklating agriculture and
the environment as depicted in Figure 5.11, any pinesent the FDES
components, sub-components, topics and environstatistics that are
considered necessary to inform about this crossagussue. Figure 5.12
presents the key information to describe the matiof agriculture and the
environment down to the topic level. Figure 5pi8sents the individual
statistics of the Core Set and the Basic Set ofrBnment Statistics, organized
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under the different topics and components of th&&[0n a way that
disaggregates the topics of Figure 5.11 to the nhetstiled level possible. At the
end of this analysis between agriculture and ther@mment, commonly used
agri-environmental indicators are presented a#istration of those that can be
constructed with the selected environment stasistic
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Figure 5.11: Agriculture and the environment, to

Extreme Events
and Disasters

4.1 Natural
Extreme Events
and Disasters
Topic 4.1.2 Impact
of natural extreme
events and
disasters (b-d)

4.2 Technological
Disasters

Topic 4.2.2 Impact
of technological
disasters (b-d)

Environmental Conditions and Quality

1.1 Physical Conditions
Topic 1.1.1 Atmosphere,
climate and weather (a-c, f)
Topic 1.1.2 Hydrographical
Characteristics (b-d, f)

Topic 1.1.4 Soil characteristics
1.2 Land Cover, Ecosystems
and Biodiversity

Topic 1.2.1 Land cover

Topic 1.2.2 Ecosystems (a)

Environmental Resource Use

weel

2.2 Energy Resources

Topic 2.2.2 Production and
use of energy from non-
renewable and renewable
sources (c)

2.3 Land

Topic 2.3.1 Land use (a, e-f, h)

2.5 Biological Resources
Topic 2.5.3 Crops

Topic 2.5.4 Livestock

2.6 Water Resources

Topic 2.6.1 Water resources
Topic 2.6.2 Abstraction, use and
returns of water

Inputs to
Agriculture

]

Agricultural Production

N

2.5 Biological Resources
Topic 2.5.3 Crops (a, c)
Topic 2.5.4 Livestock (a)

2.5 Biological
Resources

Topic 2.5.3 Crops (b)
Topic 2.5.4 Livestock
(b)

3.4 Application of
Biochemicals

Topic 3.4.1
Application of
biochemicals (a-b, d,

f)

¥

Residuals

3.1 Emissions to Air

Topic 3.1.1 Emissions of
greenhouse gases (a)
Topic 3.1.2 Consumption of
ozone depleting substances

@

3.2 Generation and
Management of Wastewater

Topic 3.2.1 Generation and
pollutant content of wastewater

3.3 Generation and
Management of Waste

Topic 3.3.1 Generation of waste

L 2

Environmental Changes

Changes in Quality

Changes in Quantity

Changes in Physical Conditions and
Disruption of Ecological Functions

quality (a, e)

Topic 1.3.2 Freshwater

Topic 1.3.3 Marine water

Topic 2.3.1 Land use (i)

Topic 1.1.4 Soil characteristics (b-c)

Topic 2.6.2 Abstraction, use and returns of

Topic 1.1.1 Atmosphere, climate and
weather (a-c)

Topic 1.2.3 Biodiversity (a-b)

quality (a, €) water
Topic 1.3.4 Soil pollution
(change associated with
agriculture)
Responses \

6.1 Environment Protection and Resource Management Expenditure
Topic 6.1.1 Government environment protection and resource management
expenditure
Topic 6.1.2 Corporate, non-profit institution and household environment protection
and resource management expenditure

6.2 Environmental Governance and Regulation

Topic 6.2.2 Environmental regulation and instruments

Topic 6.2.3 Participation in MEAs and environmental conventions
6.4 Environmental Information and Awareness

Topic 6.4.2 Environmental education

Topic 6.4.3 Environmental engagement

Topic 6.4.4 Environmental perception and awareness

Human Settlements and

(b, d)

\ Environmental Health
5.1 Human Settlements
Topic 5.1.1 Urban and rural population

5.2 Environmental Health
Topic 5.2.5 Toxic substance- and
radiation-related diseases and
conditions
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Figure 5.12: Agriculture and the environment, satis in the Basic Set and Core Set of
Environment Statistics

Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions

Topic 1.1.1: 1.1.1.a: Temperature

Atmosphere 1.1.1.a.1: Monthly averages

climate and 1.1.1.a.2: Minimum monthly average
weather 1.1.1.a.3: Maximum monthly average

1.1.1.b: Precipitation (also in 2.6.1.a)
1.1.1.b.1: Annual averages
1.1.1.b.2: Long-term annual averages
1.1.1.b.3: Monthly averages
1.1.1.b.4: Minimum monthly value
1.1.1.b.5: Maximum monthly value
1.1.1.c: Relative humidity
1.1.1.c.1: Minimum monthly value
1.1.1.c.2: Maximum monthly value
1.1.1.f: Solar radiation
1.1.1.f.1: Average daily value
1.1.1.£.2: Average monthly value
1.1.1.1.3: Number of hours with sunshine

Topic 1.1.2: 1.1.2.b: Rivers
Hydrographical 1.1.2.b.1: Length
characteristics 1.1.2.b.2: Location

1.1.2.c: Reservoirs
1.1.2.c.1: Surface area
1.1.2.c.2: Location
1.1.2.d: Watersheds
1.1.2.d.1: Description of main watersheds
1.1.2.f: Groundwater
1.1.2.£.1: Aquifers
Topic 1.1.4: 1.1.4.a: Soil characterization
Soil 1.1.4.a.1: Area of soil types
characteristics | 1.1.4.b: Degradation
1.1.4.b.1: Area affected by soil erosion
1.1.4.b.2: Area affected by desertification
1.1.4.b.3: Area affected by salinization
1.1.4.b.4: Area affected by waterlogging
1.1.4.b.5: Area affected by acidification
1.1.4.b.6: Area affected by compaction
1.1.4.c: Nutrient content of soil, measured in Is\af:
1.1.4.c.1: Nitrogen (N)
1.1.4.c.2: Phosphorus (P)
1.1.4.c.3: Calcium (Ca)
1.1.4.c.4:Magnesium (Mg)
1.1.4.c.5:Potassium (K)
1.1.4.c.6:Zinc (Zn)

Sub-component 1.2: Soil and Land Cover

Topic 1.2.1: 1.2.1.a: Extent and spatial distribution of maindaover categories
Land cover 1.2.1.a.1: Area of land cover

1.2.1.a.2: Location of land cover
Topic 1.2.2: 1.2.2.a: General ecosystem characteristics, eatehpattern
Ecosystems 1.2.2.a.1: Area of ecosystems

1.2.2.a.2: Location within country
1.2.2.a.3: Proximity of relevant ecosystem to urbegas and cropland
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Environmental Resource Use

Sub-compone

nt 2.2: Energy Resources

Topic 2.2.2:
Production and
use of energy
from non-
renewable and
renewable
sources

2.2.2.c: Total consumption of energyfor agriculture)

Sub-compone

nt 2.3: Land

Topic 2.3.1:
Land use area

2.3.1.a: Land use aredfor agriculture)
2.3.1.e: Land ownership

2.3.1.f: Area of land under organic farming
2.3.1.h: Area of land under agroforestry

Sub-compone

nt 2.5: Biological Resources

Topic 2.5.3:
Crops

2.5.3.a: Main annual and perennial crops
2.5.3.a.1: Area harvested
2.5.3.a.2: Area planted
2.5.3.a.3: Amount produced
2.5.3.a.4: Amount of organic production
2.5.3.a.5: Amount of genetically modified cropsdarced
2.5.3.b: Amount used of:
2.5.3.b.1: Natural fertilizers (e.g., manure, compost, lime)
2.5.3.b.2: Chemical fertilizers
2.5.3.b.3: Pesticides
2.5.3.c: Monoculture / resource-intensive crops
2.5.3.c.1: Area being used for production
2.5.3.¢.2: Amount produced
2.5.3.¢.3: Amount of genetically modified cropsdueed
2.5.3.d: Imports of crops
2.5.3.e: Exports of crops

Topic 2.5.4:
Livestock

2.5.4.a: Livestock
2.5.4.a.1: Number of live animals
2.5.4.a.2: Number of animals slaughtered
2.5.4.b: Amount used of:
2.5.4.b.1: Antibiotics
2.5.4.b.2: Hormones
2.5.4.c: Imports of livestock
2.5.4.d: Exports of livestock

Sub-compone

nt 2.6: Water Resources

Topic 2.6.1:
Water
resources

2.6.1.a: Inflow of water to inland water resources
2.6.1.a.1: Precipitation(also in 1.1.1.b)

2.6.1.b: Outflow of water from inland water resasc
2.6.1.b.1: Evapotranspiration

2.6.1.c: Inland water stocks
2.6.1.c.1: Surface water stocks in artificial res@ns
2.6.1.c.2: Surface water stocks in lakes
2.6.1.c.3: Surface water stocks in rivers and stiea
2.6.1.c.4: Surface water stocks in wetlands
2.6.1.c.5: Surface water stocks in snow, ice aadigts
2.6.1.c.6: Groundwater stocks
2.6.1.c.7: Water rights

Topic 2.6.2:
Abstraction,
use and returns|
of water

2.6.2.a: Total water abstraction(for agriculture)

2.6.2.b: Water abstraction from surface water(for agriculture)

2.6.2.c: Water abstraction from groundwater (faiadture)
2.6.2.c.1: From renewable groundwater resourcedor agriculture)
2.6.2.c.2: From non-renewable groundwater resourcg$or agriculture)

2.6.2.d: Water abstracted for own use (for agnizelt

2.6.2.e: Water abstracted for distribution (foriagjture)

2.6.2.f: Desalinated water (for agriculture)

2.6.2.9: Reused water (for agriculture)
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2.6.2.h: Water use (for agriculture)

2.6.2.i: Rainwater collectioffor agriculture)

2.6.2.J: Water abstraction from the s@far agriculture)
2.6.2.k: Losses in distribution (for agriculture)
2.6.2.1: Exports of wateffor agriculture)

2.6.2.m: Imports of wateffor agriculture)

2.6.2.n: Returns of watdfor agriculture)

Inputs to Agriculture

Sub-component 2.5: Biological Resources

Topic 2.5.3: 2.5.3.b: Amount used of:

Crops 2.5.3.b.1: Natural fertilizers (e.g. manure, compost, lime)
2.5.3.b.2: Chemical fertilizers
2.5.3.b.3: Pesticides

Topic 2.5.4: 2.5.4.b: Amount used of:

Livestock 2.5.4.b.1: Antibiotics

2.5.4.b.2: Hormones

Sub-component 3.4: Application of Biochemicals

Topic 3.4.1:
Application of
biochemicals

3.4.1.a: Total amount of fertilizers used (als@.5.1.b and 2.5.3.b)
3.4.1.b: Total amount of pesticides used (alsa®n12b and 2.5.3.b)
3.4.1.d: Total amount of hormones ugatbo in 2.5.2.e and 2.5.4.b)
3.4.1.f: Total amount of antibiotics us@aso in 2.5.2.e and 2.5.4.b)

Agricultural Production

Sub-component 2.5: Biological Resources

Topic 2.5.3:
Crops

2.5.3.a: Main annual and perennial crops

2.5.3.a.1: Area harvested

2.5.3.a.2: Area planted

2.5.3.a.3: Amount produced

2.5.3.a.4: Amount of organic production

2.5.3.a.5: Amount of genetically modified cropsdarced
2.5.3.c: Monoculture / resource-intensive crops:

2.5.3.c.1: Area being used for production

2.5.3.¢c.2: Amount produced

2.5.3.¢c.3: Amount of genetically modified cropsduced

Topic 2.5.4:
Livestock

2.5.4.a: Livestock
2.5.4.a.1: Number of live animals
2.5.4.a.2: Number of animals slaughtered
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Sub-component 3.1: Emissions to Air
Topic 3.1.1: 3.1.1.a: Total emissions of direct greenhouse g&&H$ss), by gas:
Emissions of 3.1.1.a.1: Carbon dioxide (CQ)
greenhouse 3.1.1.a.2: Methane (CH)
gases
Topic 3.1.2: 3.1.2.a: Consumption of ozone depleting substaf@BPs), by substance:
Consumption 3.1.2.a.6: Methyl bromide
of ozone
depleting
substances
Sub-component 3.2: Generation and Management of Weswater
Topic 3.2.1: 3.2.1.a: Volume of wastewater generate(from agriculture)
Generation and| 3.2.1.b: Emissions of pollutants to wastewatem(flagriculture)
pollutant
content of
wastewater
Sub-component 3.2: Generation and Management of Wies
Topic 3.3.1: 3.3.1.a: Amount of waste generated by economic adty (by agriculture)
Generation of | 3.3.1.b: Amount of waste generated by waste cayedpyragriculture)
waste 3.3.1.c: Generation of hazardous waste (by agricejt
3.3.1.c.1: Amount of hazardous waste generate@ghbgulture)
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Environmental Changes
Changes in Quality
Sub-component 1.3: Environmental Quality

Topic 1.3.2: 1.3.2.a: Nutrients and chlorophyll
Freshwater 1.3.2.a.1: Concentration of nitrates in freshwatebodies
quality 1.3.2.a.2: Concentration of phosphates in freshwatdodies

1.3.2.a.3: Concentration of chlorophyll A in freskter bodies

1.3.2.a.4: Maximum allowable levels
1.3.2.e: Organic contaminants (e.g., PCBs, DDTtigidss, furans, dioxins, phenols, and
radioactive waste)

1.3.2.e.1: Concentrations in the sediment and water

1.3.2.e.2: Concentrations in freshwater organisms

1.3.2.e.3: Maximum allowable levels

Topic 1.3.3: 1.3.3.a: Nutrients and chlorophyll
Marine water 1.3.3.a.1: Concentration of nitrates in marine watebodies
quality 1.3.3.a.2: Concentration of phosphates in marine vier bodies

1.3.3.a.3: Concentration of chlorphyll A in mariwater bodies
1.3.3.a.4: Maximum allowable levels
1.3.3.e: Organic contaminants (e.g., PCBs, DDTii@dss, furans, dioxins, phenols, and
radioactive waste)
1.3.3.e.1: Concentrations in the sediment and water
1.3.3.e.2: Concentrations in marine organisms
1.3.3.e.3: Maximum allowable levels
Topic 1.3.4: 1.3.4.a: Sites affected by pollution
Soil pollution 1.3.4.a.1: Contaminated sites
1.3.4.a.2: Potentially contaminated sites
1.3.4.a.3: Remediated sites
1.3.4.a.4: Other sites

Changes in Quantity
Sub-component 1.1: Physical Conditions

Topic 1.1.4: 1.1.4.b: Degradation
Soil 1.1.4.b.1: Area affected by soil erosion
characteristics 1.1.4.b.2: Area affected by desertification

1.1.4.b.3: Area affected by salinization
1.1.4.b.4: Area affected by waterlogging
1.1.4.b.5: Area affected by acidification
1.1.4.b.6: Area affected by compaction
1.1.4.c: Nutrient content of soil, measured in Is\:
1.1.4.c.1: Nitrogen (N)
1.1.4.c.2: Phosphorus (P)
1.1.4.c.5Potassium (K)
Sub-component 2.3: Land
Topic 2.3.1: 2.3.1.i: Land use change
Land use 2.3.1.i.1: Increase of area within category
2.3.1.i.2:Decrease of are within category
2.3.1.i.3: Change of land use category by origin @dndestination
Sub-component 2.6: Water Resources
Topic 2.6.2: 2.6.2.a: Total water abstraction(for agriculture)
Abstraction, use| 2.6.2.b: Water abstraction from surface water(for agriculture)
and returns of | 2.6.2.c: Water abstraction from groundwater (faiadture)
water 2.6.2.c.1: From renewable groundwater resourcedor agriculture)
2.6.2.c.2: From non-renewable groundwater resourcd$or agriculture)
2.6.2.d: Water abstracted for own use (for agrizelt
2.6.2.e: Water abstracted for distribution (foriagjture)
2.6.2.f: Desalinated water (for agriculture)
2.6.2.9: Reused water (for agriculture)
2.6.2.h: Water use (for agriculture)
2.6.2.i: Rainwater collectioffor agriculture)
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2.6.2.J: Water abstraction from the s@far agriculture)
2.6.2.k: Losses in distribution (for agriculture)
2.6.2.1: Exports of wateffor agriculture)

2.6.2.m: Imports of wateffor agriculture)

2.6.2.n: Returns of watdfor agriculture)

Changes in Physical Conditions and Disruption of Emlogical Functions
Sub-component 1.1: Physical Conditions
Topic 1.1.1: 1.1.1.a: Temperature
Atmosphere, 1.1.1.a.1: Monthly averages
climate and 1.1.1.a.2: Minimum monthly average
weather 1.1.1.a.3: Maximum monthly average

1.1.1.b: Precipitation (also in 2.6.1.a)
1.1.1.b.1: Annual averages
1.1.1.b.2: Long-term annual averages
1.1.1.b.3: Monthly averages
1.1.1.b.4: Minimum monthly value
1.1.1.b.5: Maximum monthly value
1.1.1.c: Relative humidity
1.1.1.c.1: Minimum monthly value
1.1.1.c.2: Maximum monthly value

Sub-compone

nt 1.2: Land Cover, Ecosystems and Biadirsity

Topic 1.2.3:
Biodiversity

1.2.3.a: Flora - terrestrial, freshwater and mafaiso in 1.2.2.c)
1.2.3.a.1: Number of known species by status catego
1.2.3.a.2: Species population
1.2.3.a.3: Number of endemic species
1.2.3.a.4: Number of invasive alien species
1.2.3.a.5: Habitat fragmentation

1.2.3.b: Fauna - terrestrial, freshwater and ma@fso in 1.2.2.c¢)
1.2.3.b.1: Number of known species by status catego
1.2.3.b.2: Species population
1.2.3.b.3: Number of endemic species
1.2.3.b.4: Number of invasive alien species

1.2.3.b.5: Habitat fragmentation

Human Settlements and Environmental Health

Sub-compone

nt 5.1: Natural Extreme Events and Diséers

related disease
and conditions

Topic 5.1.1: 5.1.1.b: Total population living in rural areas

Urban and rural| 5.1.1.d: Total rural area

population

Sub-component 5.2: Environmental Health

Topic 5.2.5: 5.2.5.a: Toxic substance- and nuclear radiatioatedl diseases and conditions
Toxic 5.2.5.a.1: Incidence (agrochemical-related only)

substance- and 5.2.5.a.2: Prevalence (agrochemical-related only)

nuclear

radiation-

Sub-compone

Extreme Events and Disasters

nt 4.1: Natural Extreme Events and Diséers

Topic 4.1.2:
Impact of
natural extreme
events and
disasters

4.1.2.b: Economic loss due to natural extreme evenand disasterge.g., damage to buildings,

transportation networks, loss of revenue for bussas, utility disruption, etc.)

4.1.2.c: Physical loss/damage due to natural etrevents and disasters (e.g., area and amount

crops, livestock, aquaculture, biomass, etc.)

4.1.2.d: Effects of natural extreme events andstisa on integrity of ecosystems
4.1.2.d.1: Area affected by natural disastédjacent to agriculture)
4.1.2.d.2: Loss of vegetation coyadjacent to agriculture)

4.1.2.d.3: Area of watershed affected
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Sub-compone

nt 4.2: Technological Disasters

Topic 4.2.2:
Impact of
technological
disasters

4.2.2.b: Economic loss due to technological disageg., damage to buildings, transportation
networks, loss of revenue for businesses, utiigyuption, etc.)
4.2.2.c: Physical loss/damage due to technolodisalsters (e.g., area and amount of crops,
livestock, aquaculture, biomass, etc.)
4.2.2.d: Effects of technological disasters ongritg of ecosystems

4.2.2.d.1: Area affected by technological disasfadjacent to agriculture)

4.2.2.d.2: Loss of vegetation coyadjacent to agriculture)

4.2.2.d.3: Area of watershed affected

Responses

Sub-compone

nt 6.1: Environment Protection and Resgue Management Expenditure

Topic 6.1.1:
Government
environment
protection and

6.1.1.a: Government environmental protection asdusce management expenditure (only in
agriculture)

6.1.1.a.1: Annual government environmental protectin expenditure

6.1.1.a.2: Annual government resource managemeeneiiture

environment
protection and
resource
management
expenditure

resource

management

expenditure

Topic 6.1.2: 6.1.2.a: Private sector environment protectionr@sdurce management expenditure (only in
Corporate, non4 agriculture)

profit 6.1.2.a.1: Annual corporate environment protectimpenditure

institution and 6.1.2.a.2: Annual corporate resource managemenerdiure

household 6.1.2.a.3: Annual non-profit institution environnm@motection expenditure

6.1.2.a.4: Annual non-profit institution resourcamagement expenditure
6.1.2.a.5: Annual household environment protectimpenditure
6.1.2.a.6:Annual household resource management expenditure

Sub-compone

nt 6.2: Environmental Governance and Regption

Topic 6.2.2:
Environmental
regulation and
instruments

6.2.2.a: Direct regulation (agriculture-related)
6.2.2.a.1: List of regulated pollutants and descrijfion (e.g., by year of adoption and
maximum allowable levels)
6.2.2.a.2: Description (e.g., name, year estatdisb&licensing system to ensure
compliance with environmental standards for busies®r other new facilities
6.2.2.a.3: Number of applications for licences nemt and approved per year
6.2.2.a.4: List of quotas for biological resourgé&ra@ction
6.2.2.a.5: Budget and number of staff dedicateshforcement of environmental
regulations

6.2.2.b: Economic instruments (agriculture-related)
6.2.2.b.1: List and description (e.g., year of bshment) of green/environmental taxes
6.2.2.b.2: List and description (e.g., year of bshment) of environmentally relevant
subsidies
6.2.2.b.3: List of eco-labelling and environmerteitification programmes
6.2.2.b.4: Emission permits traded

Topic 6.2.3:
Participation in
MEAs and
environmental
conventions

6.2.3.a: Participation in MEAs and other globaliemvmental conventions
6.2.3.a.1: List and description (e.g., year of paitipation® of country) of MEAs and
other global environmental conventiongagriculture related only; desertification, POP|
etc.)

to be participating.

(a) Participation means the country or area hasrhearty to the agreements under the treaty orerion, which is achieved through a
variety of means depending on country circumstant@sely: accession, acceptance, approval, forordirmation, ratification, and
succession. Countries or areas who have signegobiiecome party to the agreements under a giveveotion or treaty are not considered

Sub-compone

nt 6.4: Environmental Information and Avareness

Topic 6.4.2:
Environmental
education

6.4.2.a: Environmental education (related to foedlthn from agriculture, and/or organic and
sustainable agriculture)
6.4.2.a.1: Allocation of resources by central anddl authorities for environmental
education
6.4.2.a.2: Number and description of environmeathication programmes in schools

201



6.4.2.

a.3:Number of students pursuing environment-relatetidrigducation (e.g.,

science, management, education, engineering)

Topic 6.4.3: 6.4.3.a: Environmental engagement (related to foealth from agriculture, and/or organic and
Environmental | sustainable agriculture)
engagement 6.4.3.a.1: Existence of pro-environmental NGOs (nenof, human and financial
resources)
6.4.3.a.2: Number of people participating in prosganmental activities
6.4.3.a.3: Number of pro-environmental programmes
Topic 6.4.4: 6.4.4.a: Public environmental perception and awessgifrelated to food/health from agriculture,

Environmental
perception and

awareness

and/or organic
6.4.4.
6.4.4.

and sustainable agriculture)
a.l: Knowledge and attitudes about envirortaléssues or concerns
a.2: Knowledge and attitudes about envirortaigrolicies

Additional indicators commonly used in Agriculture and the Environment

The OECD has compiled a list of indicators whiclateeto agri-environmental issues
faced by most OECD countries. These indicatorsegpyeduced below:

Table 5.1: OECD indicators relating to agri-envinmental issues faced by most OECD

he

countries’
Theme Indicator Title Indicator definition (trends over time for all indicators)
1. Soil i. Soil erosion 1. Area of agricultural thaffected by water erosion in terms of different
classes of erosion, i.e. tolerable, low, modetsitgh and severe.
2. Area of agricultural land affected by wind emysin terms of different
classes of erosiomng. tolerable, low, moderate, high and severe.
1. Water ii. Water use 3. Agricultural water usetotal national water utilisation.
4. Agriculture’s use of groundwater in total nagbgroundwater utilisation.
5. Area of irrigated land in total agricultural tharea.
iii. Water quality | 6. Nitrate and phosphate comitzation derived from agriculture in surface
water and coastal waters.
7. Monitoring sites in agricultural areas that edteecommended drinking
water limits for nitrates and phosphorus in surfaeger and groundwater
(nitrates only).
8. Monitoring sites in agricultural areas that edteecommended drinking
ater limits for pesticides in surface water andugrdwater.
9. Monitoring sites in agricultural areas where onenore pesticides are
present in surface water and groundwater.
I11. Air v. Ammonia 10. Share of agricultural ammonia emissions inamati total ammonia (NH3
emissions, emissions.
acidification and
eutrophication
v. Methyl bromide11. Agricultural methyl bromide use expressed imes of ozone depletion
use and ozone [potential.
depletion
vi. Greenhouse gd12. Gross total agricultural greenhouse gas enmisgicarbon dioxide, metha
emissions and  [and nitrous oxide), and their share in total greeisk gas emissions.
climate change
V. vii. Genetic 13. Plant varieties registered and certified forkating for the main crop
Biodiversity [diversity categories (i.e. cereals, oilcrops, pulses andsheaat crops, fruit, vegetablg

and forage).
14. Five dominant crop varieties in total markgbeaduction for selected crg
(i.e. wheat, barley, maize, oats, rapeseed, fieb@nd soyabeans).
15. Area of land under transgenic crops in totaicagfural land.

16. Livestock breeds registered and certified farkating for the main

7]

livestock categories (i.e. cattle, pigs, poulttyeasp and goats).

“ OECD, 2008, “Environmental Performance of Agriaudtin OECD Countries Since 1990: Full List of Agmvironmental
Indicators”. Available from http://www.oecd.org/agulture/sustainableagriculture/40673091.fatfcessed 2 January 2013).
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viii. Wild species
diversity

ix. Ecosystem

17. Three dominant livestock breeds in total lisektnumbers for the main
livestock categories (i.e. cattle, pigs, poultlyesp and goats).

18. Livestock (i.e. cattle, pigs, poultry and shHeiapgendangered and critical
risk status categories and under conservation gnogies.

19. Status of plant and livestock genetic resounoeker in situ and ex situ
national conservation programmes.

20. Wild species that use agricultural land as arinhabitat.

21. Populations of a selected group of breeding) &ecies that are depend
on agricultural land for nesting or breeding.

22. Conversion of agricultural land area to (laridsg and from (land entries

n

nt

diversity other land uses (i.e. forest land; built-up landflands, and other rural land).
23. Area of agricultural semi-natural habitats. (iadlow land, farm woodland
in the total agricultural land area.
24. National important bird habitat areas whererisive agricultural practice
are identified as either posing a serious threatligh impact on the area’s
ecological function.
V. Farm X. Nutrient 25. Number (area) of farms (agricultural land axg&jer nutrient managemsd
management|management plans.
26. Farms using soil nutrient testing (agricultdaald regularly sampled and
analysed for nutrient content).
xi. Pest 27. Arable and permanent crop area under integpestimanagement.
management
xii. Sail 28. Arable land area under soil conservation prasti
management 29. Agricultural land area under vegetative coveyear.
xiii. Water 30. Irrigated land area using different irrigatteshnology systems.
management
xiv. Biodiversity [31. Agricultural land area under biodiversity masagnt plans.
management
xv. Organic 32. Agricultural land area under certified orgafaion management
management (or in the process of conversion to an organicesyst
V1. xvi. Nutrients 33. Gross balance between the gtiasitdf nitrogen (N) inputs (e.g. fertilise
Agricultural manure) into, and outputs (e.g. crops, pasture) fexming.
inputs 34. Gross balance between the quantities of phospt{B) inputs

xvii. Pesticides

xviii. Energy

(e.g. fertilisers, manure) into, and outputs (ergps, pasture) from farming.
35. Pesticide use (or salesgims of tonnes of active ingredients.
36. Risk of damage to terrestrial and aquatic emvirents, and human healt]

v

h

from pesticide toxicity and exposure.

37. Direct on-farm energy consuroptin national total energy consumptiovp.
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Annex A: Basic Set of Environment Statistics

A.1 The tables containing the complete Basic Set irchdtlitional columns which
provide further guidance. The third column in ttaible provides illustrations of
possible temporal, spatial and subject-based disggtjons for the statistics. It
should be noted that these are not mutually exahdend may overlap. The fourth
column refers to existing available methodologgadance from international
sources that offer concepts, descriptions, spetifins, lists, classifications and
statistical methodologies for the given topic af FDES.

LEGEND:
1. The first level in the tables, preceded by a loease letter, is the statistics

group/category; in some cases where there areatistits below the first level,
this level may also describe a specific statistic.
2. The second level in the tables, preceded by a nynudantifies specific statistics.
3. Bold textis Tier 1 (Core Set) statisticsnormal text is Tier 2 statistics; and
italicized text is Tier 3 statistics
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Table A.1: The Basic Set of Environment Statistics

Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions
. Statistics and Related Information Catedgory of |Potential Agaregation ] ]

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgre?;en and ngei Methodological Guidance
Topic 1.1.1: a. Temperature = National = World Meteorological Organization (WMO)
Atmosphere, 1.  Monthly averages Degrees |+ Sub-national . Inte‘rgovernmen_tal Panel on CIimgte Cha‘m‘ge (IECC)
climate and 2. Minimum monthly average Degree = National Oceanic and Atmqspherlc Administration
weather 3. Maximum monthly average Degree (NOAA)/ National Aeronautics and Space

b. Precipitation (also in 2.6.1.a) Administration (NASA)
(CONTINUES 1. Annual averages Heighi
ON NEXT 2 Long-term annual average Heighi
PAGE) 3. Monthly average Height
4 Minimum monthly valu Heighi
5 Maximum monthly valu Heighi
c. Relative humidity
1.  Minimum monthly valu Numbe
2 Maximum monthly valu Numbe
d. Pressure = National
1. Minimum monthly valt Pressure ur |* Sub-national
2. Maximum monthly valt Pressure ur |* By station
e. Wind speed = National
1. Minimum monthly valt Spee: = Sub-national
2. Maximum monthly value Speed




Table A.1: The Basic Set of Environment Statigtioatinued)
Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions

Statistics and Related Information

. Category of |Potential Aggregation . .

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgre?;en and ngei Methodological Guidance
Topic 1.1.1: f. Solar radiation = National = World Meteorological Organization (WMO)
Atmosphere, 1. Average daily value Area, Energy | Sub-national = Intergovernmental Panel on Climate Change (IPCC)

limat d unit = National Oceanic and Atmospheric Administration
climate an 2. Average monthly value Area, Energy (NOAA)/ National Aeronautics and Space
weather unit Administration (NASA)
(CONTINUED | 3. Number of hours with sunshine Number |- National
FROM = Sub-national
PREVIOUS = By month and per yeay
PAGE) g. UV radiation = National = WHO-UV Radiation Index
1. Maximum daily value Area, Energy |+ Sub-national = WMO-UV Radiation
unit
2. Average daily value Area, Energy
unit
3. Maximum monthly value Area, Energy
unit
4. Average monthly value Area, Energy
unit
h. Occurrence of El Nifio, La Nifia events, when rafgv
1. Occurrence Number
2. Location Location
3. Time period Time period
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Table A.1: The Basic Set of Environment Statigtioatinued)
Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions

Statistics and Related Information

Category of |Potential Aggregation

TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 |Measuremen and Scales Methodological Guidance
Topic 1.1.2: a. Lakes = By watershed/ = United Nations Statistics Division (UNSD): Intetional
Hydrographical |__1. Surface area Area, Depth, ’\rlivgr balsin LIj?scvc:/mmendations for Water Statistics (IRWS)

P 2. Location Location |* National . -Water
characteristics T . Sub-national
1. Length Length
2. Location Location
c. Reservoirs
1. Surface area Area, Volume
2. Location Location
d. Watersheds
1. Description of main watersheds Area,
Descriptive,
Locatior
e. Seas = National, within
1. Coastal watel Areg coastal waters
2. Territorial sea Area or EEZ
3. Exclusive Economic Zone (EEZ) (also in 2.3.1.d) edr
4. Sea level Depth
5. Location Location
6. Area of sea ice Area
f. Groundwate = By watershed
1. Aquifers Depth, = National
Descriptive, |= Sub-national
Number, |+ Renewable
Volume = Non-renewable
= By salinity levels
g. Glaciers Area, Volume|= National

= Sub-national
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.1: Physical Conditions
. Statistics and Related Information category of |Potential Aggregations ) )
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgrer{]en and ggabgs Methodological Guidance
Topic 1.1.3: a. Geological, geographical and geomorphological ciom of terrestrial areas = National = UNSD: Demographic Yearbook
Geological and and islan(;s —— - = UN Food(and )Agriculture Organization of the |t
. 1. Length of borde Lengt Nations (FAO
_geograp.hlcal 2. Area of country or region Arec = Center for International Earth Science Inforimati
information 3. Geographical locatic Locatior Network (CIESIN)
4. Number of islanc Numbe
5. Area of islands Area
6. Location of islands Location
7. Main geomorphological characteristics of islands Descriptive
8. Spatial distribution of land relief Descriptive,
Locatior
9. Characteristics of landformge.g., location, area and height, as applicable, Descriptive
for plains, hills, plateaus, dunes, volcanoes, rains, sea mounts, etc.)
10. Area of rock type Aree
11. Location of rock type Locatior
12. Area of tectonic plate Aree
13. Location of tectonic plates Location
14. Length of fault lines Length
15. Location of fault lines Location
b. Coastal area(includes area of coral reefs, mangroves, ettsp (a 2.3.1.c) Area,
Descriptive
c. Length of marine coastline Length
Topic 1.1.4: a. Soil characterization = By location = FAO and the International Institute for Appli8gistems
Soil 1. Area of soil types Aree = By soil type Analysis (IIASA) Harmonized World Soil Datalgas
s gt b. Degradation = National = International Soil Reference and Information E&n
characteristics 1. ?’-\rea affected by soil erosio Arez = Sub-national (ISRIC) World Data Centre for Soils
2. Area affected by desertificatior Aree = United Nations Convention to Combat Desertifmat
3. Area affected by salinizatit Aree (UNCCD)
4. Area affected by waterlogging Area = FAO Global Assessment of Human-induced Soil
5. Area affected by acidification Area Degradation (GLASOD)
6. Area affected by compaction Area
c. Nutrient content of soil, measured in levels = By soil type
1. Nitrogen (N) Concentration[= By nutrient
2. Phosphorus (P) Concentration|= National
3. Calcium (Ca) Concentration|* Sub-national
4. Magnesium (Mg) Concentration
5. Potassium (K) Concentration|
6. Zinc (Zn Concentratio
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 1: Environmental Conditions and Quality
Sub-component 1.2: Land Cover, Ecosystems and Bicslty

. Statistics and Related Information Category of |Potential Aggregation ) )
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 [Measuremen and Scales Methodological Guidance
Topic 1.2.1: a. Extent and spatial distribution of main land cowategorie = By type of land cover | FAO Land Cover Classification System
Land cover 1. Area of land cover Area (e.g., artificial surfacep System of Environmental-Economic Accounting (S&E
2. Location of land cover Location including urban and Central Framework (2012) land cover categories
associated areas; = European Environment Agency (EEA)
herbaceous crops;
woody crops; multiplg
or layered crops;
grassland; tree
covered areas;
mangroves; shrub
covered areas; shrubg
and/or herbaceous
vegetation, aquatic of]
regularly flooded;
sparsely natural
vegetated areas;
terrestrial barren land|
permanent snow and
glaciers; inland water
bodies; and coastal
water bodies and intef-
tidal areaé"j?
= National
= Sub-national
Topic 1.2.2: a. General ecosystem characteristics, extent andrp = By ecosystem (e.g., |Millennium Ecosystem Assessment
Ecosystems 1. Area of ecosystems Area Marine, Coastal, = UN Convention on Biological Diversity
2. Location within countr Locatior Inland Water, Forest,|* UNECE Standard Statistical Classification ofrglo
3. Proximity of relevant ecosystem to urban areas emglanc Locatior Dryland, Island, Fauna and Biotopes (1996)
b. Ecosystems' chemical and physical characteristics Mountain, Polar, = The International Union for the ConservatiorNafture
1. Nutrients Concentratio Cultivated, Urbarf) (IUCN) Red List of Threatened Species
2. Carbon Concentratio |* By biome = Convention on Wetlands of International Impoc&n
3. Pollutants Concentratio |* By habitat especially as Waterfowl Habitat (The Ramsar
c. Biological components of ecosystems (also in 1a2tt = By biogeographical Convention)
1. Biota (flora and faunz Numbe region
2. Endemic specit Numbe = By river basin
3. Biodiversity (aggregated measure of diversity ofdland fauni Numbe = National
4. Threatened specie Numbe = Sub-national

(a) SEEA land cover categories, based on FAO Land Colassification System (http://unstats.un.org/uesdaccounting/seearev/Chapters/cAnnex.pdf)
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Table A.1: The Basic Set of Environment Statigdoatinued)

Component 1: Environmental Conditions and Quality
Sub-component 1.2: Land Cover, Ecosystems and Bty

Statistics and Related Information

. Category of | Potential Aggregation . .
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text - Tier 3 Measgre,);en and Sg(?megs Methodological Guidance
Topic 1.2.3: a. Flora - terrestrial, freshwater and marine (alsth.m2.c By class (e.g., Millennium Ecosystem Assessment
Biodiversity 1. Number of known species by status catego Numbe mammals, fishes, UN Convention on Biological Diversity
2. Species populatio Numbe birds, reptiles, etc.) IUCN Red List of Threatened Species
3. Number of endemic speci Numbe By ecosystem UN Economic Commission of Europe (ECE) Standard
4. Number of invasive alien spec Numbe (Marine, Coastal, Statistical Classification of Flora, Fauna and
5. Habitat fragmentation Area, Inland Water, Forest, Biotopes (1996)
Descriptive, Dryland, Island, FAO FISHSTAT (Species population and number of
Location, Mountain, Polar, invasive alien species)
Number Cultivated, Urbarfy
b. Fauna - terrestrial, freshwater and marine (alsb2r2.c By biome
1. Number of known species by status catego Numbe By habitat
2. Species populatio Numbe By status category
3. Number of endemic speci Numbe (e.g., threatened)
4. Number of invasive alien spec Numbe National
5. Habitat fragmentation Area, Sub-national
Descriptive,
Location,
Number
c. Protected areas By management IUCN Protected Area Management Categories
category” UNSD: Millennium Development Goal (MDG) Indicato
1. Protected terrestrial (including inland water) and marine area (also in Area By ecosystem 7.6 Metadata
1.2.4.a) By biome
By habitat
National
Sub-national
d. Protected species By relevant species IUCN Red List of Threatened Species
1. Number of terrestrial, freshwater and marine predlora specie Numbe By ecosystem UNSD: MDG Indicator 7.7 Metadata
2. Number of terrestrial, freshwater and marine guted fauna species Number [ By biome
By habitat
By status category
National
Sub-national
e. Other By status category Convention on International Trade in Endangered
1. Trade in wildlife and captive-bred species Descriptive, |* National Species of Wild Fauna and Flora (CITES)

Mass, Numbe|

Sub-national

(b) Reporting categories used in the Mﬁenniumﬁeﬁem it (hnp://www.maweb.org/docummstdent.7§).aspx.pdf)

(c) IUCN reporting categories: Strict natural ress; Wilderness areas; National parks, Natural mmamts and features; Habitat (species) protectexbaReotected landscapes; and Protected areasusithinable use of

natural resources (hﬂ)://www.\ucn‘org/abouﬂgo rammes/pa/pa_products/wcpa_categories/
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 1: Environmental Conditions and Quality
Sub-component 1.2: Land Cover, Ecosystems and Bicslty

. Statistics and Related Information Category of |Potential Aggregations ) )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2alicized Text - Tier 3 | Measuremen and Scales Methodological Guidance

Topic 1.2.4: a. Forest area (alsoin 1.2.1.aand 1.2.2.a) = By forest type, as FAO Global Forest Resources Assessment (FRA)

Forests 1. Total Area appropriate UN Forum on Forests (UNFF) Monitoring, Assessimen
2. Natural Area = National and Reporting (MAR)
3. Plantec Arez = Sub-national UNSD: MDG Indicator 7.1 Metadata
4. Protected forest ardalso in 1.3.1.c) Area Montreal Process (Working Group on Criteria
5. Area deforested Area and Indicators for the Conservation and Suatdé
6. Area reforested Area Management of Temperate and Boreal Forests)
7. Area afforested Area State of Europe's Forests (Forest Europe/UNEB&E-F
8. Forest area affected by fire Area Forestry and Timber Section)
9. Natural growth Area

b. Forest biomass

1. Total Volume
2. Carbon storage in living forest biomass Mass
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.3: Environmental Quality
. Statistics and Related Information Cateqory of |Potential Agaregation ] ]
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 MeasSrer)’;en and §3a|£s Methodological Guidance
Topic 1.3.1: a. Breathable particles = Sub-national = World Health Organization (WHO)
Air quality 1. Concentration levels of particulate matter (PM, ) Concentration|* Daily maximum = UNECE Standard Statistical Classification of Aety
2. Concentration levels of particulate matter (PM - ) Concentration]* Monthly maximum Air Quality (1990)
3. Maximum allowable levels Concentration| and average
4. Number of days where maximum allowable levelsengrpassed per year Number|* Yearly maximum
b. Breathable gases and average
1. Concentration levels of tropospheric ozone (§) Concentration
2. Concentration levels of carbon monoxide (CO) Concentration
3. Maximum allowable levels Concentration
4. Number of days where maximum allowable levelsevgnpassed per year Number
c. Ambient concentrations of other relevant polltgan
1. Concentration levels of sulphur dioxide (SQ) Concentration|
2. Concentration levels of nitrogen oxides (NQ) Concentration|
3. Concentration levels of heavy metals Concentration
4. Concentration levels of non-methane volatile nigaompounds (NMVOCSs) Concentratign
5. Concentration levels of dioxins Concentration
6. Concentration levels of furans Concentration
7. Other pollutants Concentration|
8. Maximum allowable levels Concentration|
9. Number of days where maximum allowable levelsengmpassed per year Number
d. Global atmospheric concentrations of climate pssadrivers
1. Global atmospheric concentration levels of cartioxide (CQ) Concentration|
2. Global atmospheric concentration levels of meth@H,) Concentration|
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.3: Environmental Quality
. Statistics and Related Information Cateqory of |Potential Aggregationd ] )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text - Tier 3 Measgre,);en and Sgga|egs Methodological Guidance
Topic 1.3.2: a. Nutrients and chlorophyll = By water body = UNECE Standard Statistical Classification ofdfneater
Freshwater 1. Concentration of nitrates in freshwater bodies Concentration|* By watershed/river Quality for the Maintenance of Aquatic Life @)
quality 2. Concentration of phosphates in freshwater bodie Concentratio | basin _ = UN E_nvi_ronment Programme Global Environment
3. Concentration of chlorophyll A in freshwater bod Concentratio |* By point Monitoring System - Water (UNEP GEMS-Water)
4. Maximum allowable leve Concentratio measurement = WHO
b. Organic matter in freshwater bodies = By type of water
1. Biochemical oxygen demand (BOD) in freshwater bodge Concentration| resource
2. Chemical oxygen demand (COD) in freshwater bc Concentratio
3. Maximum allowable leve Concentratio
c. Pathogens
1. Concentration of faecal coliforms in freshwater boiks Concentration
2. Maximum allowable levels Concentration
d. Metals (e.g., mercury, lead, nickel, arsenic huad)
1. Concentrations in the sediment and w Concentratio
2. Concentrations in freshwater organi: Concentratio
3. Maximum allowable level Concentratio
€. Organic contaminants (e.g., PCBs, DDT, pesticifleans, dioxins, phenols, and = UNECE Standard Statistical Classification of
radioactive waste) Freshwater Quality for the Maintenance of Aguhife
1. Concentrations in the sediment and water Concentration (1992)
2. Concentrations in freshwater organi Concentratio = UN Environment Programme Global Environment
3. Maximum allowable levels Concentration| Monitoring System - Water (UNEP GEMS-Water)
= Stockholm Convention
f. Physical and chemical characteristics = UNECE Standard Statistical Classification ofdfneater
1. pH/Acidity/Alkalinity Concentration Quality for the Maintenance of Aquatic Life @3
Level = UN Environment Programme Global Environment
2. Temperatur Degree Monitoring System - Water (UNEP GEMS-Water)
3. Total suspended solids (T Concentratio
4. Salinity Concentratio
5. Dissolved oxygen (DO) in freshwater boc Concentratio
g. Plastic waste and other freshwater debris
1. Amount of plastic waste and other debris in frestier Area, Mass
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Table A.1: The Basic Set of Environment Statigtioatinued)
Component 1: Environmental Conditions and Quality

Sub-component 1.3: Environmental Quality
. Statistics and Related Information Category of |Potential Aggregations ) )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 | Measuremen and Scales Methodological Guidance
Topic 1.3.3: a. Nutrients and chlorophyll = By coastal zone, = UNECE Standard Statistical Classification of Mar
Marine water delta, estuary or othef Water Quality (1992)
lit 1. Concentration of nitrates in marine water bodies Concentration]  local marine = NOAA/NASA
quaiity 2. Concentration of phosphates in marine water bodies Concentration| ~ environment = UNEP Regional Seas Programme
(CONTINUES 3. Concentration of chlorophyll A in marine waterdies Concentration)” Sub_—national
ON NEXT 4. Maximum allowable levels Concentration]” National .
PAGE) b. Organic matter in marine water bodies i Supra_natlonal
- - - - - —1= By point measuremen
1. Biochemical oxygen demand (BOD) in marine water bdds Concentration|, By type of water
2. Chemical oxygen demand (COD) in marine water émdi Concentratior]  resource
3. Maximum allowable levels Concentration|
c. Pathogens
1. Concentration of faecal coliforms in recreatiomalrine waters Concentratign
2. Maximum allowable levels Concentration|
d. Metals (e.g., mercury, lead, nickel, arsenic huad)
1. Concentrations in the sediment and w Concentratio
2. Concentrations in marine organis Concentratio
3. Maximum allowable leve Concentratio
e. Organic contaminants (e.g., PCBs, DDT, pesticifieans, dioxins, phenols, and = UNECE Standard Statistical Classification of Mar
radioactive waste) Water Quality (1992)
1. Concentrations in the sediment and w Concentratio = NOAA/NASA
2. Concentrations in marine organis Concentratio = UNEP Regional Seas Programme
3. Maximum allowable levels Concentration| = Stockholm Convention
f. Physical and chemical characteristics = UNECE Standard Statistical Classification of Mar
1. pH/Acidity/Alkalinity Concentration Water Quality (1992)
Level = NOAA/NASA
2. Temperatur Degree = UNEP Regional Seas Programme
3. Total suspended solids (T Concentratio
4. Salinity Concentratio
5. Dissolved oxygen (DO) in marine water bot Concentratio
6. Densit Density
g. Coral bleaching
1. Area affected by coral bleaching Area
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 1: Environmental Conditions and Quality

Sub-component 1.3: Environmental Quality

. Statistics and Related Information Category of |Potential Aggregation ] )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 | Measuremen and Scales Methodological Guidance
Topic 1.3.3: h. Plastic waste and other marine debris By coastal zone, = UNECE Standard Statistical Classification of Mar
Marine water 1. Amount of plastic waste and other debris in mavirgers Area, Mass delta, estuary or othef Water Quality (1992)
lit i. Red tide local marine = NOAA/NASA

quality 1. Occurrenci Numbe environment = UNEP Regional Seas Programme
(CONTINUED 2. Impacted are Areg Sub-national
FROM 3. Location Location National
PREVIOUS 4. Duration Duratior Supranational
PAGE) j. Oil pollution By point measuremen

1. Area of oil slick Areg

2. Amount of tar balls Area, Diamete

Number

Topic 1.3.4: . Sites affected by pollution Sub-national
Soil pollution i : By type of pollutant

1. Contaminated siti Area, Numbe By source

2. Potentially contaminated sit Area, Numbe

3. Remediated sit( Area, Numbe

4. Other site Area, Numbe
Topic 1.3.5: . Levels of noise from specific sources Intensity, Level= Sub-national = WHO
Noise . Levels of noise in specific locations Intensity, Leve

. Maximum allowable levels from different sourcesrospecific surrounding Intensity
location:
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 2: Environmental Resources and their Use

Sub-component 2.1: Non-energy Mineral Resources
Statistics and Related Information Cate i ;
. gory of |Potential Aggregation . .
TOplC (BO'd Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier $ Measuremen and Scales MEIhOdOIOglcaI Guidance
Topic 2.11: a. Non-energy mineral resources = By mineral = United Nations Framework Classification for Emer
Stocks and 1. Stocks of commercially recoverable resourc: Mass, Volum |- National and Mineral Resources (UNFC)
changes of nor 2. New discoverie Mass, Volum |- Sub-national = SEEA Central Framework (2012) Asset and physiocal
9 . 3. Upward reappraisal Mass, Volum accounts

energy mineral[™ 3. Upward reclassificatior Mass, Volum « ISIC Rev. 4, Section B, Division 05-08
resources 5. Extraction Mass, Volum

6. Catastrophic losst Mass, Volum

7. Downward reappraisa Mass, Volum

8. Downward reclassificatior Mass, Volum

9. Stocks of potentially commercially recoverable rgse Mass, Volum

10. Stocks of non-commercial and other known resources Mass, Volume]
Topic 2.1.2: a._Production of non-energy minerals Mass, Volum
Production and|?: 'mports of non-energy minerals Currency, Mas:
trade of non- - volume

c. Exports of non-energy minerals

energy Currency, Mas
minerals Volume
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 2: Environmental Resources and their Use

Sub-component 2.2: Energy Resources

Statistics and Related Information

Category of

Potential Aggregationg

10. Stocks of non-commercial and other known resources

Mass, Volume]

11. Imports of energy minerals

Currency, Mas:
Volume

12. Exports of energy minerals

Currency, Mas
Volume

non-metallic minerals
except for coal or peg
uranium and thorium
ores, and other
metallic minerals)
National

Sub-nationi

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 | Measuremen and Scales Methodological Guidance
TOpiC 2.2.1: a. Mineral energy resources By resource (e.g., = UNSD: International Recommendations for Energy
Stocks and 1. Stocks of commercially recoverable resources Mass, Volume| natural gas, crude oil Statistics (IRES)
changes of 2. New discoveries Mass, Volumel  and natural gas = Asset and physical flow accounts in SEEA Central
. | 3. Upward reappraisal Mass, Volum liquids, oil shale, Framework (2012)
mineral energy 4. Upward reclassifications Mass, Volume|  natural bitumen and |+ International Energy Agency (IEA) Energy Stadist
resources 5. Extraction Mass, Volume| ~ extra heavy oil Manual
6. Catastrophic losses Mass, Volume) (includes oil = ISIC Rev. 4, Section B, Divisions 05-08
7. Downward reappraisals Mass, Volume| ~ extracted from oil = UNFC
8. Downward reclassificatior Mass, Volum | ~ sands), coal and
9. Stocks of potentially commercially recoverable rese: Mass, Volum lignite, peat,
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Table A.1: The Basic Set of Environment Statigtioatinued)
Component 2: Environmental Resources and their Use
Sub-component 2.2: Energy Resources

Statistics and Related Information

Category of

Potential Aggregation

TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measuremen and Scales Methodological Guidance
Topic 2.2.2: a. Production of energy from non-renewable and renévstiurces By non-renewable - |IEA Energy Statistics Manual
Production and| 1. Total Energy unit, resource (e.g., = UNSD: IRES

use of energy

Mass, Volume)

from non- 2. Non-renewable sources Energy unit,
renewable and Mass, Volume
renewable 3. Renewable sources Energy unit,

Mass, Volume)
sources

petroleum,

natural gas, coal,
fission fuels, non-
sustainable

firewood, waste, othe
non-renewables)

By renewable resourcg

(e.g., solar, wind,
geothermal,
hydropower

and ocean resources
solid biomass,
biogas and liquid
biofuels)

National

Sub-nation:

b. Production of energy

1. Primary energy production Energy unit,
Mass, Volume
2. Secondary energy production Energy unit,

Mass, Volume

By primary energy
resource (e.g.,
petroleum, natural gaj
coal, hydroenergy,
geothermal, fission
fuels, cane products,
other primary)

By secondary energy
resource (e.g.,
electricity, liquefied
petroleum gas,
gasoline/alcohol,
kerosene, diesel oil,
fuel oil, coke,
charcoal, gases, othe]|
secondary)
National
Sub-national

= Joint Wood Energy Enquiry (UNECE-FAO Forestry
and Timber Section)

P

c. Total consumption of energ

Energy unit,
Mass, Volume

By energy source
By household

By ISIC economic
activity

National
Sub-national

d. Electric energy

1. Electricity production

Energy uni

2. Installed capacities

Energy unit

By energy source
National
Sub-national
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Table A.1: The Basic Set of Environment Statigtioatinued)
Component 2: Environmental Resources and their Use

Sub-component 2.3: Land

Statistics and Related Information

Category of

Potential Aggregation

forestry, aquaculture,
built up and related
area, land used for
maintenance and
restoration of
environmental
functions, other land
use not elsewhere
classified, land not in
use, aquaculture,
maintenance and
restoration of
environmental
functions, other
inland water use not
elsewhere classified,
inland water not in
use)

= National

= _Sub-nation:

TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier Atalicized Text - Tier 3 Measuremen and Scales Methodological Guidance
Topic 2.3.1: a. Land use area Area = By land use category [« FAO
Land use (e.g., agriculture, = ECE Standard Classification of Land Use (1989)

SEEA Central Framework (2012) Annex 1

b. Area of inland water use Area = By inland use
category (e.g.,
aqguaculture,
maintenance and
restoration of
environmental
functions, other inlang
water use not
elsewhere classified,
inland water not in
use)
= National
= Sub-national
c. Coastal area(includes area of coral reefs, mangroves, ettsp(a 1.1.3.b) Aree = National
d. Exclusive Economic Zone (EEZ) (also in 1.1.2.e &arid3.c Aree
e. Land ownership Area = By ownership = FAO
category
= National
= __Sub-nation:
f. Area of land under organic farming Area = National = FAO Inter-departmental Working Group on Organic
= Sub-national Agriculture
g. Area of land under sustainable forest managel Aree = Forest Stewardship Council
h. Area of land under agrofores! Aree
i. Land use chant = By land use category |= FAO
1. Increase of area within category Area (see 2.3.1.a above = ECE Standard Classification of Land Use (1989)
2. Decrease of area within categ Aree for examples)
3. Change of land use category by origin and destinatn Area = National

= Sub-national
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Sub-compon

Table A.1: The Basic Set of Environment Statigtioatinued)

Component 2: Environmental Resources and their Use

ent 2.4: Soil Resour

Statistics and Related Information

Category of

Potential Aggregationg

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 | Measuremen and Scales Methodological Guidance
Topic 2.4.1:  |Statistics in this topic are under development.
Soil resources
Sub-component 2.5: Biological Resources
Topic 251: a. Timber resources = By type (e.g., = FAO Forest Resources Assessment
Timber 1. Stocks of timber resources Volume natural or planted) |- State of Europe's Forests (Forest Europe/UNESB-F
2. Natural growth Volume = National Forestry and Timber Section)
resources and - ! ) X -
X 3. Fellings Volume = Sub-national = UNECE/FAO Joint Working Party on Forest Statisti
their use 4. Removals Volume Economics and Management
5. Felling residues Volume = ISIC Rev. 4, Section A, Division 02
6. Natural losses Volume = FAOSTAT database
7. Catastrophic losses Volume
8. Reclassifications Volume
b. Amount used of: = National
1. Fertilizers Area, Mass, |* Sub-national
Volume
2. Pesticides Area, Mass,
Volume
c. Forest production Volume = By type of product = Central Product Classification (CPC)
(e.g., timber, industrial= Joint Forest Sector Questionnaire
roundwood, fuelwood] (UNECE/FAO/Eurostat
pulp, chips) International Tropical Timber Organization TID])
= National = FAO/ITTO/UNECE/Eurostat Inter-secretariat Woukin
= Sub-national Group on Forest Sector Statistics
= UNECE Timber Committee
= UNECE/FAO Joint Working Party on Forest Statisti
Economics and Management
= ISIC Rev. 4, Section A, Division 02
= FAOSTAT database
d. Fuelwood consumption Volume = National = FAO/ITTO/UNECE/Eurostat Inter-secretariat Woukin
e. Imports of forest products Currency, Mas§- By type of product Group on Forest Sector Statistics
Volume = State of Europe's Forests (Forest Europe/UNEBB-F
f. Exports of forest products Currency, Mas Forestry and Timber Section)
Volume = ISIC Rev. 4, Section A, Division 02
= Harmonized System (HS)
= FAOSTAT database
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 2: Environmental Resources and their Use

Sub-component 2.5: Biological Resources

Statistics and Related Information

Category of

Potential Aggregation

. Imports of crops

Currency, Mas|

Exports of crops

Currency, Mas|

TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text - Tier 3 Measuremen and Scales Methodological Guidance
Topic 2.5.2: a. Fish capture production Mass = By relevant species FAO ISCAAP
Aquatic b. Aquaculture production Mass Natlonal_ ISIC Re_v. 4, Se_ctlon A, D|V|s_|on 03
resources and _ _ Sub-national : The United Nations Convention on the Law of e
X c. Imports of fish and fishery products = By relevant species (UNCLOS)
their use Currency, Masy, gy type of product UNSD: MDG Indicator 7.4 Metadata
Volume )
By species
d. Exports of fish and fishery products Currency, Mas{" National
Volume |+ Sub-national
e. Amount used o = National
1. Pellets Mass, Volum |* Sub-national
2. Hormones Mass, Volum
3. Colourants Mass, Volum
4. Antibiotics Mass, Volum
5. Fungicide: Mass, Volum
f. Fish resources (natural; cultivat = By relevant species
1. Stocks of fish resources Mass = Bytype (e.g.,
2. Additions to fish resourc Mas: cultivated
3. Reductions in fish resources or natural)
Mass = By species
= National
Topic 2.5.3: a. Main annual and perennial crc = Bycrop FAO Indicative Crop Classification (for 2010 raliof
Crops 1. Area harvested Areg = National agricultural censuses)
2. Area planted Areg = Sub-national FAO/WHO Specifications for Pesticides (2010)
3. Amount produced Mass FAO Specifications for Commonly Used
4. Amount of organic production Mass Fertilizers (2009)
5. Amount of genetically modified crops produ Mas: ISIC Rev. 4, Section A, Division 1
b. Amount used of: = By type of fertilizer FAOSTAT database
1. Natural fertilizers (e.g., manure, compost, lime) Area, Mass, |+ By type of pesticide
Volume = Bycrop
2. Chemical fertilizers Area, Mass, |+ National
Volume = Sub-national
3. Pesticides Area, Mass,
Volume
c._Monoculture / resource-intensive cr = Bycrop
1. Area being used for productic Aree = National
2. Amount produce Mass = Sub-national
3. Amount of genetically modified crops produ Mas:
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 2: Environmental Resources and their Use

Sub-component 2.5: Biological Resources
. Statistics and Related Information Category of |Potential Agaregation ) ]
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgrer):qen and Sg(?a|egs Methodological Guidance
Topic 25.4: a. Livestock = By type of animal = FAOSTAT database
Livestock 1. Number of live animals Number = National = ISIC Rev. 4, Section A, Division 1
2. Number of animals slaughtered Number = Sub-national
b. Amount used of:
1. Antibiotics Mass
2. _Hormones Mass
c. Imports of livestock Currency,
Numbe
d. Exports of livestock Currency,
Numbe
Topic 255: a. Permits for regulated hunting of wild animals = ISIC Rev. 4, Section A, Division 1
wild, 1. Number of permits issued per year Number
. 2. Total number of animal kills allowed by permits Number
uncultivated -
. ) b. Imports of endangered species Currency, = CITES
biological Numbe
resources c. Exports of endangered species Currency,
(other than fish Numbe
and timber) d. Reported wild animals killed or trapped for foodsale Number = ISIC Rev. 4, Section A, Division 1
e. Non-wood forest products and other plants Mass, Volume|= By type of product = ISIC Rev. 4, Section A, Group 0230
= National
= Sub-national
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Table A.1The Basic Set of Environment Statistics (continued)
Component 2: Environmental Resources and their Use
Sub-component 2.6: Water Resources

. Statistics and Related Information Category of |Potential Aggregation ] )
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measuremen and Scales Methodological Guidance
Topic 26.1: a. Inflow of water to inland water resources = Inflow secured = UNSD: IRWS
Water 1. Precipitation (alsoin 1.1.1.k Volume through = UNECE Standard Statistical Classification of @fat
resources 2. Inflow from nelghbour_mg territories Volume treaties/not secured Use (1989)
3. Inflow subject to treatie Volume through treaties = UNSD: MDG Indicator 7.5 Metadata
b. Outflow of water from inland water resources = National = FAO AQUASTAT
1. Evapotranspiration Volume = Sub-national = SEEA Central Framework (2012) Asset accounts
2. Outflow to neighbouring territories Volume = By territory of origin |- SEEA Water
3. Outflow subject to treaties Volume and destination = UNSD: Environment Statistics Section - Water
4. Outflow to the sea Volume Questionnaire
c. Inland water stocks = National
1. Surface water stocks in artificial reservoirs Volume = Sub-national
2. Surface water stocks in lakes Volume
3. Surface water stocks in rivers and streams Volume
4. Surface water stocks in wetlands Volume
5. Surface water stocks in snow, ice and glaciers Volume
6. Groundwater stocks Volume
7. Water rights Volume
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 2: Environmental Resources and their Use

Sub-component 2.6: Water Resources
. Statistics and Related Information Category of |Potential Aggregation ) )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measgrer);en and §3a|egs Methodological Guidance
Topic 2.6.2: a. Total water abstraction Volume = By type of source = UNSD: IRWS
Abstraction, b. Water abstraction from surface watel Volume = National = UNECE Standard Statistical Classification of @fdfise
c. Water abstraction from groundwater = Sub-national (1989)
use and returns 1. From renewable groundwater resources Volume = FAO AQUASTAT
of water 2. _From non-renewable groundwater resource: Volume = SEEA Central Framework (2012)
d. Water abstracted for own use Volume = By ISIC economic = SEEA Water
activity = UNSD: Environment Statistics Section - Water
= National Questionnaire
= Sub-national
e. Water abstracted for distribution Volume « By ISIC economic
activity
« National
* Sub-national
f. Desalinated water Volume « National
g. Reused water Volume ¢ Sub-national
h. Water use Volume « By ISIC economic
activity
« National
* Sub-national
i. Rainwater collection Volume « National
j. Water abstraction from the sea Volume ¢ Sub-national
k. Losses in distribution Volume « By ISIC economic
activity
« National
* Sub-national
|. Exports of water Volume « National
m. Imports of water Volume ¢ Sub-national
n. Returns of water Volume « By ISIC economic
activity
« National
+_Sub-nationi
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 3: Residuals

Sub-component 3.1: Emissions to Air
. Statistics and Related Information Cateqory of |Potential Aagregation ) ]
TOpIC (Bold Text - Core Set/Tier t Regular Text - Tier 2talicized Text - Tier 3 MeasSrerr);]enﬁ and Sg(?ak;gs Methodological Guidance
Topic 3.1.1: a. Total emissions of direct greenhouse gases (GH@%)as: = By ISIC economic IPCC Emission Factor Database
Emissions of 1. Carbon dioxide (CO,) Mass activity UN Framework Convention on Climate Change
greenhouse 2. Methane (CH,) Mass = National (UNFCCC) Reporting Guidelines)
3. Nitrous oxide (N;O) Mass = Sub-national UNECE Standard Statistical Classification of Aem
gases 4. Perfluorocarbons (PFCs) Mass = By IPCC Reporting Air Quality (1990)
5. Hydrofluorocarbons (HFCs) Mass Guidelines UNSD: MDG Indicator 7.2 Metadata
6. Sulphur hexafluoride (SF Mass WHO
b. Total emissions of indirect greenhouse gases (§H8y gas:
1. Sulphur dioxide (SO,) Mass
2. Nitrogen oxides (NQ) Mass
3. Non-methane volatile organic compounds (NM-VOCSs) askl
4. Other Mass
Topic 3.1.2: a. Consumption of ozone depleting substances (OBSyubstance: UNEP Ozone Secretariat
Consumption 1. Chlorofluorocarbons (CFCs) Mass IPCC Emission Factor Database
2. Hydrochlorofluorocarbons (HCFCs) Mass UNECE Standard Statistical Classification of Aemtt
of ozone ; :
. 3. Bromofluorocarbons Mass Air Quality (1990)
depleting 4. Methyl chloroform Mass UNSD: MDG Indicator 7.3 Metadata
substances 5. Carbon tetrachloride Mass WHO
6. Methyl bromide Mass
7. Other Mass
Topic 3.1.3. a. Emissions of other substances: UNECE Standard Statistical Classification of Aemtt
Emissions of 1. Particulate matter (PM) Mass Air Quality (1990)
other 2. Heavy metals Mass European Monitoring and Evaluation Programme
3. Other Mass (EMEP) is under the Convention on Long-range
substances Transboundary Air Pollution

229




Table A.1: The Basic Set of Environment Statigtioatinued)

Component 3: Residuals

Sub-component 3.2: Generation and Management oféiater
Statistics and Related Information

. Category of |Potential Aggregation . .

TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measurement and Scales Methodological Guidance
Topic 3.2.1: a. Volume of wastewater generated Volume |- By ISIC economic = UNSD: IRWS
Generation and activity = ISIC Rev. 4, Section E, Division 35 and 36

= National = SEEA Water

pollutant ¢ = Sub-national = UNSD: Environment Statistics Section - Water
content o b. Emissions of pollutants to wastewater Mass = By pollutant or Questionnaire
wastewater

pollution parameter
(e.g., BOD, COD, N,

TSS)

= By ISIC economic
activity

= National

= Sub-national
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 3: Residuals

Sub-component 3.2: Generation and Management oféiWater

. Statistics and Related Information Category of |Potential Aggregation ) ]
TOpIC (Bold Text - Core Set/Tier t Regular Text - Tier 2talicized Text - Tier 3 Measurement and Scales Methodological Guidance
Topic 3.2.2: a. Volume of wastewater collected Volume = National = UNSD: IRWS
Collection and = _Sub-nationi = ISIC Rev. 4_, Section E, DIVI.SIOH 35_and 36
b. Volume of wastewater treated Volume = By treatment type = UNSD: Environment Statistics Section - Water
treatment of ; : )
(e.g., primary, Questionnaire
wastewater secondary,
tertiary)
= National
= Sub-national
c. Total urban wastewater treatment capacity
1. Number of plant: Numbe
2. Capacity of plants Volume
d. Total industrial wastewater treatment capacity
1. Number of plant: Numbe
2. Capacity of plants Volume
Topic 3.2.3: a. Wastewater discharge = By treatment type
Discharge of 1. Total volume of wastewater discharged to the envimument Volume (e.g., primary,
wastewater to after treatment sec.ondary,
2. Total volume of wastewater discharged to the envimment Volume tertiary)
the . without treatment = By recipient (e.g.,
environment surface water,

groundwater,
wetland, sea, soil)

= By ISIC economic
activity

= National

= Sub-national

= By source (point /
non-point source)

b. Pollutant content of discharged wastewater Mass = By pollutant or
pollution parameter
(e.g., BOD, COD, N, H)

= National

= Sub-national

= Net emission by ISIC
economic activity

= By source (point /
non-point source)
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 3: Residuals

Sub-component 3.3: Generation and Management ofé/NVas
. Statistics and Related Information Category of |Potential Agaregation ' _
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 MeasSrerr{]ent and Sg(?a|egs Methodological Guidance
Topic 3.3.1: a. Amount of waste generated by economic activity Mass = By ISIC economic = European Commission: European List of Waste,
Generation of activity pursuant to European Waste Framework Directive
waste = National = Eurostat: Data Centre on Waste
= Sub-national = Eurostat: European Waste Classification foriStes,
b. Amount of waste generated by waste category Mass By waste category version 4 (Waste categories)
(e.g., chemical waste, |* Basel Convention: Waste categories and hazardous
municipal waste, characteristics
combustion waste, |* Eurostat: Manual on Waste Statistics
etc.) = Eurostat: Guidance on classification of wastating
- National to EWC-Stat categories
= Sub-national = SEEA Central Framework (2012)
c. Generation of hazardous waste + By ISIC economic UNSQ: Env_ironment Statistics Section - Waste
1. Amount of hazardous waste generated Mass activity Questionnaire
= National
= Sub-national
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 3: Residuals

Sub-component 3.3: Generation and Management ofé/Vas

Toni Statlst_lcs and Related Inf(_)rmat|(_Jr_1 _ Category of |Potential Aggregation Methodological Guid
opic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measurement and Scales ethodological Guidance
Topic 3.3.2: a. Municipal waste By type of treatment |- Eurostat: Data Centre on Waste
Management o]__1. Total municipal waste collectes Mass or disposal = Eurostat metadata: OECD/Eurostat definition of
waste 2. Amount of municipal waste treated by type of treatnent Mass (e.g9., rec_ycllng, municipal V\_/aste o )
3. Number of municipal waste treatment and disposal failities Numbe composting, * UNSD: Environment Statistics Section - Waste
4. Capacity of municipal waste treatment and dispfsdlities Volume incineration, Questionnaire
b. Hazardous waste landfilling) = Basel Convention: Waste categories and hazardous
1. Total hazardous waste collected Mass By type of waste, characteristics
2. Amount of hazardous waste treated by type of treatent Mass wh(_an possible . Eurqstat: European Wast_e Classification forisitas,
3. Number of hazardous waste treatment and disposal édlities Number National version 4 (Waste categories)
4. Capacity of hazardous waste treatment and difeustities Volume Sub-national = European Commission: European Waste Framework
¢. Other/industrial waste Directive (Waste treatment operations)
1. Total other/industrial waste collected Mass * Eurostat: Mapual on Waste _SFat'S.t'CS .
2. Amount of other/industrial waste treated by tppéreatment Mass + Eurostat: Guidance on classification of wasteoating
3. Number of treatment and disposal facilities kpetpf treatment Number éo EWé:-Stact categques
4. Capacity of industrial waste treatment and diapfeilities Volume » Rotterdam Convention
d. Amount of recycled waste Mass By specific waste
streams (e.g., e-wast¢,
packaging waste, end
of life vehicles)
By waste category
National
Sub-national
e. Imports of waste Mass By waste category
f. Exports of wasi Mas¢ (e.g., chemical waste
g. Imports of hazardous waste Mass municipal waste,
h. Exports of hazardous waste Mass c;r:;Justlon waste,
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 3: Residuals

Sub-component 3.4: Application of Biochemicals

) Statistics and Related Information
TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3

Category of |Potential Aggregation

Measurement and Scales Methodological Guidance

Topic 3.4.1: a. Total amount of fertilizers used (also in 2.54ndl 2.5.3.b) Area, Mass [+ National = FAOSTAT database
Application of Volume |+ Sub-national
b. Total amount of pesticides used (also in 2.5ahd 2.5.3.b) Area, Mass|= By ISIC economic = FAOSTAT database
Volume activity (forestry,
agriculture)

biochemicals

c. Total amount of pellets used (also in 2.5.2.€) Mass, Volume|= National

= Sub-national

= By ISIC economic
activity (aquaculture)
d. Total amount of hormones used (also in 2.5.2.e2a8dl.b) Mass, Volume|= National

= Sub-national

= By ISIC economic
activity (aquaculture,
livestock production)
e. Total amount of colourants used (also in 2.5.2.e) Mass, Volume|= National

= Sub-national

= By ISIC economic
activity (aquaculture)
f. Total amount of antibiotics used (also in 2.5.2nel 2.5.4.b) Mass, Volume|= National

= Sub-national

= By ISIC economic
activity (aquaculture,
livestock production)
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Table A.1: The Basic Set of Environment Statigtioatinued)
Component 4: Extreme Events and Disasters

Sub-component 4.1: Natural Extreme Events and Bisas

Statistics and Related Information

. Category of |Potential Aggregation . .

TOpIC (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 Measurement and Scales Methodological Guidance
Topic 4.1.1: a. Occurrence of natural extreme events and disaster = By event Centre for Research on the Epidemiology of Désas
Occurrence of 1. Type of natural disaster(geophysical, meteorological, hydrological, climetgical,| Descriptive [+ National Emergency Events Database (CRED EM-DAT)

natural bioloqical) : e Sub-national
extreme events 2. Locatl.on _ Locatlc_)n
. 3. Magnitude (where applicable) Intensity
and disasters 4. Date of occurrence Date
5. Duration Time period
6. Hazard prone areas Area
7. Population living in hazard prone areas Number
Topic 4.1.2: a. People affected by natural extreme events ardtéis
Impact of 1. Number of people killed Number
natural 2. Number of people injured Number
3. Number of people homeless Number
extreme event 4. Number of people affected Number
and disasters [b. Economic loss due to natural extreme events and disters(e.g., damage to buildinds, Currency |+ By event
transportation networks, loss of revenue for bussias, utility disruption, etc.) = By ISIC economic
activity
c. Physical loss/damage due to natural extreme eeewtslisasters (e.g., area and amofint ~ Area, * National
of crops, livestock, aquaculture, biomass etc.) Descriptive, |* Sub-national
Number By direct and indirect
damage
d. Effects of natural extreme events and disasteistegrity of ecosystems = By event
1. Area affected by natural disasters Area = By ecosystem
2. Loss of vegetation cover Area « National
3. Area of watershed affect Areg * Sub-national
4. Other Descriptive
e. External assistance received = By event
currency |, National

Economic Commission for Latin America and the
Caribbean (UNECLAC) Handbook for Estimating th
Socio-economic and Environmental Effects ofd3ters
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 4: Extreme Events and Disasters

Sub-component 4.2: Technological Disasters

Category of |Potential Aggregations

Topic Statistics and Related Information Measuremen and Scale Methodological Guidance
Topic 42.1: a. Occurrence of technological disasters = By event = CRED EM-DAT
Occurrence of 1. Type of technological disaster (industrial, tgorsation, miscellaneous) Descriptivg By ISIC economic = UNECLAC: Handbook for Estimating the Socio-
. 2. Location Location activity economic and Environmental Effects of Disaster
tefChnOI()glcal 3. Date of occurrence Date = National
disasters 4. Duration Time period |+ Sub-national
Topic 4.2.2: a. People affected by technological disasters = By event
Impact of 1. Number of people killed Number |- National
technological 2. Number of people injured Number |- Sub-national
_ 3. Number of people homeless Number
disasters 4. Number of people affect Number
b. Economic loss due to technological disasters (dagnage to buildings, transportatior] ~ Currency [= By event
networks, loss of revenue for businesses, utilgyubtion, etc. = By ISIC economic
c. Physical loss/damage due to technological disagtegs area and amount of crops, Area, activity
livestock, aquaculture, biomass etc.) Descriptive, |= National

Number = Sub-national
= By direct and indire

d. Effects of technological disasters on integrityeobsystems = By event
1. Area affected by technological disas Areg = National
2. Loss of vegetation cover Area = Sub-national
3. Area of watershed affect Areg
4. Other (e.g., for oil spills: volume of oil releaseto the environment, impact on Descriptive
ecosystem)
e. External assistance received Currency |+ By event
= National
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Component 5: Human Settlements and Environmental Halth

Sub-component 5.1: Human Settlements

Table A.1: The Basic Set of Environment Statigtioatinued)

. Statistics and Related Information Category of |Potential Aggregationd ) )
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 MeaSSrerzﬁenu and Sggmegs Methodological Guidance
Topic 5.1.1: a. Total population living in urban areas Number Urban UN Population Division
Urban and b. Total population living in rural areas Number Rural UN Population Fund (UNFPA)
rural c. Total urban area Number
. d. Total rural area Number
population
Topic 5.1.2: a. Population using an improved drinking water source Number Urban UNSD: MDG Indicator 7.8 and 7.9 Metadata
Access to b. Population using an improved sanitation facility Number Rural UN-Water
water c. Population served by municipal waste collection Number National UNSD: Environment Statistics Section - Water
o Sub-national Questionnaire

sanitation and WHO/UNICEF Joint Monitoring Programme for
energy Water Supply and Sanitation

d. Population connected to wastewater collection Number By treatment type UNSD: IRWS

e. Population connected to wastewater treatment Number (e.g., primary, ISIC Rev. 4, Section E, Division 35 and 36

f. Population served by water supply industry Number secondary, tertiary) UNSD: Environment Statistics Section -Water

National Questionnaire
Sub-national

g. Population with access to electricity Number
Topic 5.1.3: a. Urban population living in slums Number UN Habitat
Housing b. Houses in zones vulnerable to particular environtakmealth issues, natural extremd Number Urban UNSD: MDG Indicator 7.10 Metadata
conditions events a_md (_jl_sast_e : : Rur_al

c. Population living in a precarious dwelling Number National

d. Population living in informal settlements Number Sub-national

e. Homeless population Number

f. Number of dwellings with adequacy of building miaierdefined by national or local Number

standards
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 5: Human Settlements and Environmental Halth

Sub-component 5.1: Human Settlements
Statistics and Related Information

Category of |Potential Aggregations

Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier Atalicized Text - Tier 3 | Measurement and Scales Methodological Guidance
TOpiC 5.1.4: a. Population exposed to air pollution (e.g.,,SRO0y, Os) in main cities Number = By pollutant (e.g., SQ|= WHO
Exposure to NOx, Q)
ambient b. Population exposed to noise pollution in main sitie Number
pollution
related to

spatial location
of population

Topic 5.1.5: a. Extent of urban sprawl Arec = UN Habitat
Environmental b. Available green areas Area = WHO
concerns c. Number of private and public vehicles Number [« By type of engine or |* UNEP Urban Environment Unit
. type of fuel

specific to - - - -
urban d. Population using public modes of transportation Number

e. Population using hybrid and electric modes of tgosation Number
settlements P SAbL

f. Extent of the roadways Length

g. Existence of urban planning and zoning regulatiand instruments in main cities Descriptive

h. Effectiveness of urban planning and zoning regafetiand instruments in main citied Descriptive
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 5: Human Settlements and Environmental Halth

Sub-component 5.2: Environmental Health
) Statistics and Related Information Category of |Potential Aggregation ' _
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2falicized Text - Tier 3 | peasurement and Scales Methodological Guidance
Topic 5.2.1: a. Airborne diseases and conditiofesg., upper and lower respiratory disease, obstric = By disease or = WHO
Airborne pulmonary disease, asthma and allergic rhinitis): condition
diseases and 1. Incidenct Numbe - Nationa!
L 2. Prevalenc Numbe = Sub-national
conditions 3. Loss of work day Numbe = Urban
4. Estimates of economic cost in monetary t Currenc = Rural
Topic 5.2.2: a. Water-related diseases and condititag., diarrhoeal disease, gastroenteritis andrwgte = By gender
Water-related borne parasite infections): = By age group
. 1. Incidence Numbe = By time period
d|se§§es and 2. Prevalence Number
conditions 3. Mortality Number
4. Loss of work days Number
5. Estimates of economic cost in monetary te Ccurrenc
Topic 5.2.3: a. Vector borne diseases (e.g., malaria, dengue fgeow fever and Lyme disease):
Vector borne 1. Incidence Numbe
diseases 2. Prevalence Numbe
3. Mortality Number
4. Loss of work days Number
5. Estimates of economic cost in monetary terms Currency
Topic 5.2.4: a. Problems associated with excessive UV radiatiorosuge (e.g., skin cancer, cataracts):
Health -
blems 1. Incidence Number
pro . ..|__2. Prevalenc Numbe
associated With™3 | 555 of work day Numbe
excessive UV 4. Estimates of economic cost in monetary terms Currency
radiation
exposure
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 5: Human Settlements and Environmental Halth

Sub-component 5.2: Environmental Health
) Statistics and Related Information Category of |Potential Aggregation ' .
Topic (Bold Text - Core Set/Tier 1 Regular Text - Tier 2talicized Text - Tier 3 | easurement and Scales Methodological Guidance
Topic 5.2.5: a. Toxic substance- and nuclear radiation-relatedadisg and conditions = By category of = WHO
Toxic 1. Incidenct Numbe toxic substance
_ 2. Prevalenc Numbe = By disease or
substance- an 3. Loss of work day Numbe condition
nuglegr 4. Estimates of economic cost in monetary terms Currency |= National
radiation- + Sub-national
related disease = Urban
and conditions - Rural
= By gender
= By age group
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Table A.1: The Basic Set of Environment Statigdoatinued)

Component 6: Environment Protection, Management andEngagement

Sub-component 6.1: Environment Protection and ResoManagement Expenditure

: Statistics and Related Information _ Category of |Potential Aggregationy , .

TOpIC (Bold Text - Core Set/Tier 1; Regular Text - Tientalicized Text - Tier 3) Measuremen and Scales Methodological Guidance
Topic 6.1.1: a. Government environment protection and resource ge@nant expenditure = By environmental = Classification of Environmental Activities (CEA)
Government 1. Annual government environment protection expenditue Currency activity = SEEA Central Framework (2012) Annex 1
environment 2. Annual government resource management expenditure Currency | By ministry = Eurostat - SERl!EE‘ Envirqnmental Protection Exjiieme

. = National Accounts Compilation Guide
protection and . Sub-national
resource = By funding
management
expenditure
Topic 6.1.2: a. Private sector environment protection and resonmaeagement expenditure = By environmental
Corporate, non 1. Annual corporate environment protection expemditu Currency activity _
profit 2. Annual corporate resource management expenditure Currency [* BYISIC economic
institution and 3. Annual non-profit institution environment protectiexpenditure Currency . S;li\cl,lr?;
household 4. Annual non-profit institution resource managemetgenditure Currency |, g p-national
environment 5. Annual household environment protection expenditure Currency
protection and 6. Annual household resource management expenditure Currency
resource
management
expenditure
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Component 6: Environment Protection, Management and Bgagement

Table A.1: The Basic Set of Environment Statigtioatinued)

Sub-component 6.2: Environmental Governance and Regulation

Statistics and Related Information

. Category of |Potential Aggregation . .
- ier 1: - Ti ici ST Methodological Guidance
TOpIC (Bold Text - Core Set/Tier 1; Regular Text - Tietalicized Text - Tier 3) Measuremen and Scales g
Topic 6.2.1: a. Environmental institutions and their resources = National
Institutional 1. Name of the main environmental authority/agenay year of establishment Descriptivg= Sub-national
strength 2. Annual budget of main environmental authority/agk Currenc
3._Number of staff of main environmental authority/agy Numbe
4. List of environmental departments in other mingstagencies and year of Descriptive
establishment
5. Annual budget of environmental departments irothinistries/agencies Currency
6. Number of staff of environmental departmentstireo ministries/agencies Number
Topic 6.2.2: a. Direct regulation = Per media (e.g.,
Environmental Wa_:erv air, land,
regulation and 1. List of regulated pollutants and description(e.g., by year of adoption and Descriptive, BSOIIéT(c:e:cnoSrzomic
instruments maximum allowable levels) Number v
activity
= National
= Sub-national
2. Description (e.g., name, year established) of gemsystem to ensure Descriptive
compliance with environmental standards for busies®r other new facilities
3. Number of applications for licences received apgroved per year Number
List of quotas for biological resource extraction Number
5. Budget and number of staff dedicated to enforcernanvironmental Currency,
regulations Number
b. Economic instruments
1. List and description (e.g., year of establishmefgreen/environmental taxes| Descriptive,
Value
2. List and description (e.g., year of establishmefgnvironmentally relevant Descriptive,
subsidies Value
3. List of eco-labelling and environmental certificati programmes Descriptive
4. Emission permits traded Number, Valug
Topic 6.2.3: a. Participation in MEAs and other global environmégtanventions = Secretariats of MEAs
Participation in| 1. Listand description (e.g., year of participatio® of country) of MEAs and | Descriptive,
MEAs and other global environmental conventions Number

environmental
conventions

(d) Participation means the country or area has begarty to the agreements under the treaty or coiorgnthich is achieved through a variety of meagganding on country circumstances, namely: acaesaizeptance, approval, formal confirmation, ition,

and succession. Countries or areas who have skgrtetbt become party to the agreements under a givevention or treaty are not considered to béqgyaating.

242




Table A.1: The Basic Set of Environment Statigdoatinued)

Component 6: Environment Protection, Management andEngagement

Sub-component 6.3: Extreme Event Preparedness aagtBr Management

Statistics and Related Information ; ;
Topic (Bold Text - Core Set/Tier 1; Regular Text - Tigdtalicized Text - Tier 3) Category of [Potential Aggregations Methodological Guidance
’ Measuremen and Scales

Topic 6.3.1: a. National natural extreme event and disaster prejpass and management systemis = National = International Emergency Management Organization
Preparedness = Sub-national (IMEO)
f tural 1. Existence of national disaster plans/programmes scijgive « The United Nations Office for Disaster Risk Retiton
or natura 2. Description (e.g., number of staff) of nationalagter plans/programmes Descriptive (UNISDR)
extreme eventS ™3 Number and type of shelters in place or ablestdéployed Descriptive, * Hyogo Framework for Action
and disasters Number

4. Number and type of internationally certified emergeand recovery Descriptive,

management specialists Number

5. Number of volunteel Numbe

6. Quantity of first aid, emergency supplies and emgpt stockpile Numbe

7. Existence of early warning systems for all majozdral: Descriptive

8. Expenditure on disaster prevention, preparedndssaneup and rehabilitation Currency
Topic 6.3.2: a. National technological disaster preparedness amhgement systems
Preparedness 1. Existence and description (e.g., number of stdffjublic disaster managemerjt Descriptive
for plans/programmes (and private when available)
technological 2. Expenditure on disaster preparedness, clean-uprahdbilitation Currency
disasters
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Table A.1: The Basic Set of Environment Statigtioatinued)

Component 6: Environment Protection, Management andEngagement
Sub-component 6.4: Environmental Information anchfemess

Statistics and Related Information

TOpiC (Bold Text - Core Set/Tier 1; Regular Text - Tientalicized Text - Tier 3) Mceaat:l?gég; Poteng?]IdASgg;leegsatlon. Methodological Guidance
Topic 6.4.1: a. Environmental information systems = National
Environmental 1. Existence of publicly accessible environmenttdrimation system Descriptive|* Sub-national
information 2. Annual number of visits/users of specific enviromtaé information programm Number

or environmental information systems
b. Environment statistics
1. Description of national environment statisticeggammes (e.g., existence, yepr Descriptive
of establishment, lead agency, human and finanegalurces)
2. Number and type of environment statistics prodants periodicity of updates| Descriptive,
Number
3. Existence and number of participant institutionsiteragency environment Number
statistics platforms or committees
Topic 6.4.2: a. Environmental education
Environmental 1. Allocation of resources by central and local autties for environmental Currency
- education
education 2. Number and description of environmental educatimgmmmes in schools Descriptive,
Numbe
3. Number of students pursuing environment-relatetidriggducation (e.g., Number
science, management, education, engineering)
Topic 6.4.3 a. Environmental engagement
Environmental 1. Existence of pro-environmental NGOs (number ofnan and financial Currency,
engagement resources) number
2. Number of people participating in pro-environmeraativities Number
3. Number of pro-environmental programmes Number
Topic 6.4.4: a. Public environmental perception and awareness
Environmental 1. Knowledge and attitudes about environmental issue&®ncern Descriptive
2. Knowledge and attitudes about environmental pddicie Descriptive

perception and
awareness
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Annex B: Developments since 1984

B.1 A number of relevant policy and conceptual develepts have occurred since the original
FDES was published. The goals for policy makinthimfield of the environment and
sustainable development have usually been accoegagiimplicit or explicit frameworks
and in some cases indicator sets to monitor pregles also have either used or proposed a
specific conceptualization about environmentalrri®nmental sustainability related
phenomena. Annex B reviews main conceptual andydkvelopments relevant to
environment statistics since 1984 together withnlest important developments in
frameworks for environmental statistics and indhesit

Conceptual and policy developments and related fragworks

Sustainable development

B.2 The concept of sustainable development came ttoth&ont in 1986, when the United
Nations World Commission on Environment and Develept, led by Gro Harlem
Brundtland enunciated it as an alternative appré@a@tonomic growth that could “meet the
needs of the present without compromising the tfwh future generations to meet their own
needs”. This was a synergistic approach that wapthce the previously held view of
economic growth and the health of the environmerdampeting interests. The outcome
document, Our Common Future,71 was a strategy paiggrded to inform the formulation of
global policy in a wide array of areas relating #myironment to the economy within a
development framework.

B.3 Subsequent to the work of that Commission, theddnNations Conference on Environment
and Development (UNCED), or the Rio Summit, heldume 1992 gave rise to a fresh round
of interest and this time, policy directive for thevironment. Agenda 21, which was the
agreed programme of action of the Summit for thel@mentation of sustainable
development, called for comprehensive global adtiaall areas of sustainable development,
in particular “improved living standards for alltter protected and managed ecosystems and
a safer, more prosperous future”. The declaratbonsing from that Summit were:

i. The Rio Declaration on Environment and Developnagitming that scientific
uncertainty should not delay measures to prevent@mmental degradation where

! See the “Report of the World Commission on Envinent and Development”:
http://daccess-dds-ny.un.org/doc/UNDOC/GEN/N87/68AMG/N8718467.pdf?OpenElement
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there are threats of serious or irreversible damage that States had a right to exploit
their own resources but not to cause damage terthieonment of other Statés;

ii. The Statement of Forest Principles exhorting alintoes to make an effort to “green
the world” (through reforestation and forest comagon).

B.4 Three international environmental treaties alsoearto being as a direct result of the Rio
Summit. These “Rio Conventions” are:

i. The United Nations Framework Convention on Clinatenge (UNFCCC), with the
objective of stabilizing greenhouse gas (GHG) catregions in the atmosphere at a
level that would prevent dangerous anthropogenerference with the climate system;

ii. The Convention on Biological Diversity (CBD) whiglas opened for signature at the
Rio Summit and which represented a dramatic stepdia in the conservation of
biological diversity, the sustainable use of itsnpmnents, and the fair and equitable
sharing of benefits arising from the use of genetsources; and

lii. The United Nations Convention to Combat Desertiitca(UNCCD), which was
adopted as a direct recommendation of the 1995Rmmit. UNCCD is the only
international legally binding instrument to effeey tackle desertification and the
effects of drought.

B.5 In 2002, ten years after the Rio Summit in 1998, ftllow-up Johannesburg Summit,
reinforced the scope of sustainable developmenhasiping the need to protect ecosystems
and to achieve integrated management of land, vaatktiving resources, while
strengthening regional, national and local capexifi he outcome document of that Summit,
the Johannesburg Declaration on Sustainable Dewaptand the Plan of Implementation of
the World Summit on Sustainable Developm&mecognized that protecting and managing
the natural resource base for economic and soeialdpment is one of the overarching
objectives of and essential requirements for sughdé development. It also noted that
healthy ecosystems and healthy environments aeduable to ensure the ability of present
and future generations to meet their own needsen&krined in that Declaration, sustainable
development encompassed three basic pillars: edoraevelopment, social development
and environmental protection, at the local, natiomagional and global levels.

B.6 The next follow-up conference, the United Natiormférence on Sustainable Development,
Rio+20, was held in Rio de Janeiro, Brazil, in JA8&2. The outcome of the Conference,
titled “The Future We Want” (A/CONF.216/L.1) comaisix sections: Our common vision;
Renewing political commitment; Green economy indbetext of sustainable development

2 UN, “Report of the United Nations Conference orviEsnment and Development”, Rio de Janeiro, 3-18eJ1992, Annex |. Available from
http://www.un.org/documents/ga/confl51/aconfl1512a6+lex1.htnaccessed 30 October 2012).

B UN, “Report of the World Summit on Sustainable Blepment", Johannesburg, South Africa, 26 AugdsSeptember 2002. Available from
http://www.johannesburgsummit.org/html/documentsimit_docs/131302_wssd_report_reissued(pdtessed 16 October 2012).
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and poverty eradication; Institutional framework $oistainable development; Framework for
action and follow-up; and Means of implementatidine agreement adopted in Rio calls for
the United Nations General Assembly (UNGA) to tdkeisions on designating a body to
operationalize the 10-year framework of programoresustainable consumption and
production; determining the modalities for the Thimternational Conference on Small Island
Developing States (SIDS), which is to convene ib£0dentifying the format and
organizational aspects of the high-level forum,ahhs to replace the Commission on
Sustainable Development (CSD); strengthening theedmNations Environment Programme
(UNEP); constituting a working group to developlzgbSustainable Development Goals
(SDGs) to be agreed by the UNGA; establishing &éergovernmental process under the
UNGA to prepare a report proposing options on &ecéfe sustainable development
financing strategy; and considering a set of recemaations from the Secretary-General for
a facilitation mechanism that promotes the develamitransfer and dissemination of clean
and environmentally sound technologies.

B.7 Advancing the conceptual development of sustaindélelopment has provided additional
motivation for assessing the progress and impleatientgaps in meeting previously agreed
commitments and addressing new and emerging clyalenin this regard, the renewed call
to secure political commitment to this concept @mt+H20 was a well-argued force for
developing the policy aspects of sustainable dgreént.

B.8 These clear policy positions on sustainable devetoy, taken after the publication of the
FDES in 1984, have had direct relevance to the @reavironment statistics. It is vitally
important to take them into consideration in tl@gision as the concept of sustainable
development has played a defining role in helpmmgdalesce thinking, around goals that are
well-defined and representative, regarding theestathe environment. This concept of
sustainable development has underscored the ainit is important to conserve the
environment while ensuring the economic and sae@l-being of the world’s human
population. Adequate response to these initiatinasscontributed significantly to defining
the statistical needs in this area. Any concepploaches that ensue for describing the
environment must respond to them, making possibleti@r understanding of the
sustainability of the environment as well as segiime function of assessment and decision
support.

B.9 Twenty years after Rio, and 28 years after themasig=-DES, the environment statistics
community faces a new opportunity to methodolodycstrengthen the environment statistics
domain, while policy driven processes advocatetumntries to support and strengthen their
official programmes at the national, regional ameinational levels.
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Climate Change

B.10 According to prevailing science, the current statgarding the science of climate change
is that human activity - particularly the burninigfossil fuels - has made the blanket of
greenhouse gases around the earth "thickEThe United Nations Framework Convention
on Climate Change (Framework Convention) has a#fdriat climate change is one of the
greatest challenges of our tifféThe world’s climate is changing and will continieechange
at rates unprecedented in recent human historyinipacts and risks associated with these
changes are already happening in many systemseatats essential for human livelihood,
including water resources, food security, coastakes and health. Adaptation to the adverse
effects of climate change is vital in order to reglthose effects as well as future impacts. In
this context, there is an urgent need for an imttegk policy response to the climate change
and development challenge.

B.11 Arising out of the Framework Convention was the ¥yBrotocol, an international
agreement whose major feature is that it sets gntdirgets for 37 industrialized countries
and the European community for reducing GHG emmss{as of mid-2011), rather than
simply encouraging them to attain these goalss #se case with the Framework Convention.
The Kyoto mechanisms have been designed to:

i. Stimulate sustainable development through techiyai@psfer and investment;
ii. Help countries with Kyoto commitments to meet thangets by reducing emissions or
removing carbon from the atmosphere in other coestn a cost-effective way; and
lii. Encourage the private sector and developing camta contribute to emission
reduction efforts.

B.12 The complexity of the climate system means prealictivary widely, but even the
minimum changes in forecast could mean frequerdtydied coastlines, disruptions to food
and water supplies, and the extinction of manyiggecAccordingly, Parties are required to
undertake efforts to:

i. Mitigate climate change, stabilizing GHG concendrag in the atmosphere at a level
that would prevent dangerous anthropogenic intenie with the climate system;
ii. Reduce emissions of GHGS;
iii. Enhance action on adaptation to the adverse efécigmate change. This is vital in
order to reduce the impacts of climate changeatehappening now and increase
resilience to future impacts; and

" UNFCCC, “Climate Change Information Sheet 1”. Aable from

http://unfccc.int/essential _background/backgroundblipations htmlpdf/climate_change_information_itéths/60.phgaccessed 12 November
2012).

S UNFCCC, “Background on the UNFCCC: The internagioresponse to climate change”. Available from
http://unfccc.int/essential_background/items/60Bf . accessed 14 November 2012).
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iv. Promote and cooperate in research and systemae\vations of the climate system,
including through support to existing internatiopabgrammes and networks.

B.13 With regard to determining and apportioning therappate statistics and indicators for
measurement of climate change, a sequence of ch@gecessary to be able to convert
anthropogenic emissions to GHG concentration chgrggcentration changes to radiative
forcing, and forcing to climate change. This wjitl a long way in solidifying analysis and
assessment in this area of the environment.

B.14 At the same time, there is renewed and strengthéeednd for environment statistics that
can be used to monitor, at different scales, tHerdnt stages and or sequences of climate
change such as contributing emissions, mitigatimpact and adaptation. Generally, the
NSOs around the world are experiencing difficultreproviding this type of information and
unequivocal inter-institutional cooperation and nmewources are needed to produce climate
change statistics that are nationally and globallgvant in a timely fashion.

B.15 As a cross-cutting issue, climate change statistiespread over a large proportion of the
domain of environment statistics. The very realliemge that this poses to environment
statistics should not be underestimated. It isrggddhat the scientific approach to climate
change be addressed, with the provision of weliestired, relevant, reliable and timely
information; but the policy aspect and the suppgrtnformation that must inform it also
remain pressing requirements that need to be catefovith a view to integration and
coherence.

Monitoring the Millennium Development Goals (MDGS)

B.16 The framework for monitoring MDGs is intended asal to follow up on the Millennium
Declaration of 2000. As a framework to monitor pexs in internationally agreed targets and
goals to be achieved by 2015, it reflects the dlobasensus over a wide range of
development challenges including the environméins comprised of eight Goals that are in
turn composed of targets and a given number o€atdrs to monitor progress towards each
of the agreed targets. Goal 7: Ensure environmentthinability, can be monitored through
its four targets and 10 indicators, of which omtindicators have a quantifiable target to be
achieved by 2015. National, regional and globabrepg about the progress made in these 10
indicators has increased, but data gaps and destcegs among national and international
sources have persisted, particularly in this gblaé MDG indicator framework is policy
driven and its purpose is to monitor progress imegdng targets.

249



B.17 Proposals and work from delegations to Rio+20 hmeen put forward to produce an after
2015 initiative on new global SDGs, which will pdsg be structured through a framework
similar to that of the MDG, that is, containingiararchy of goals, targets and indicators
aimed at measuring progress at different levelses& proposals were discussed and agreed
upon in the Rio+20 deliberations, but are not etgubto be launched until after 2015, when
the MDG goals were committed to be attained glgball

Beyond GDP, Green Economy and Green Growth

B.18 Continuing with developments relating to environtngatistics, at the beginning of 2008,
the Stiglitz Commission was set up to address ssgelated to the measurement of economic
performance and social progress. A central unogylgssumption and motive was the
recognition that the best known measure of econautiity, the Gross Domestic Product
(GDP), was not in itself a sufficient guide for neod policy making to cover social and
environmental objectives. Among its recommendgtithe Stiglitz Repoftsuggested that
the environmental aspects of sustainability desarseparate follow-up based on a well-
chosen set of physical indicators. In particul@rénis a need for a clear indicator of our
proximity to dangerous levels of environmental dgaauch as those associated with climate
change or the depletion of fishing stocks. Thesadly added significant pressure to the need
for a responsive environment statistics framework.

B.19 Complementing the concept of sustainable developare two initiatives, “green
economy” and “green growth”. Green economy resaltmproved human well-being and
social equity, while significantly reducing enviraental risks and ecological scarcities. The
green economy is characterized by low environmergks (e.g., low carbon), social
inclusiveness and resource efficiency. The essehttes initiative is the stimulation of
investment in green sectors of the economy whilel@mating those sectors that are
environmentally unsustainable. According to UNEPa green economy can be defined as an
economy that results in improved human well-beingd seduced inequalities over the long
term, while not exposing future generations to ificgnt environmental risks and ecological
scarcities. It is characterized by substantialbré@sed investments in economic sectors that
build on and enhance the earth’s natural capiteéduce ecological scarcities and
environmental risks. These investments and pokéyrms provide the mechanisms and the
financing for the reconfiguration of businesse&astructure and institutions and the
adoption of sustainable consumption and produgiiogesses. Such reconfiguration leads to
a higher share of green sectors contributing to GJp&ener jobs, lower energy and resource

6 See Recommendation 12 of the “Report by the Cosiotison the Measurement of Economic PerformanceSacial Progress”, Joseph E.
Stiglitz, Amartya Sen, Jean-Paul Mitosis. Availafstem http://www.stiglitz-sen-fitoussi.fr/documeriapport_anglais.pdfaccessed 20 October
2012).

" UNEP, “Measuring Progress Towards an InclusiveeBrigconomy”. Available from
http://www.unep.org/greeneconomy/Portals/88/docusiezsearch_products/Measuring%20Progress%20negbfaccessed 30 January 2013).
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intensive production, lower waste and pollution amghificantly lower GHG emissions.”
Targeted efforts and policies in a green econonmg ha be geared towards reducing
environmental risks and scarcities while ensurimigpgatibility with reducing global poverty
and social inequity. For example, in pursuing staeent in renewable energy, care must be
taken to ensure access to clean and affordablgyener

B.20 Core indicators for measuring green economy havgetdeen clearly identified or
agreed upon, but work in this area involving UNBECD and the World Bank indicates that
they will encompass the following broad areas:

i. Economic indicators: for example, share of invesits@r the share of output and
employment in sectors that meet a sustainabilggddrd, such as green GDP;

ii. Environmental indicators: for example, resourceeffieiency or pollution intensity at
either the sectoral or economy-wide level, sucteasrgy use/GDP, or water use/GDP;
and

lii. Aggregate indicators of progress and well-beingefcample, macroeconomic
aggregates to reflect natural capital depreciatimiuding integrated environmental
and economic accounting, or broader interpretatidnegell-being beyond the narrow
definition of GDP per capita.

B.21 Green growth, a strategy for achieving sustaindbleelopment, emphasizes the
implementation of policies that promote environnadlgtsustainable economic progress and
foster low-carbon, socially inclusive developmenthe same timé& The OECD elaborates
that “Green growth is about fostering economic groand development while ensuring that
the natural assets continue to provide the resewd environmental services on which our
well-being relies” and it emphasizes that “it magtalyse investment and innovation which
will underpin sustained growth and give rise to remsnomic opportunities Essentially,
green growth occurs when economies progress othabpaustainable development, food
security and poverty alleviation, towards a greemnemy. Proposed groups of indicators for
this concept are the following:

i. Indicators for monitoring the environmental andotgse productivity of production
and consumption;
il. Indicators describing the natural asset base;
lii. Indicators monitoring the environmental dimensidwaality of life; and
iv. Indicators describing policy responses and econopportunities.

8 UNEP, “Towards a Green Economy: Pathways to Sumitéé Development and Poverty Eradication”. Avddebom
http://www.grida.no/publications/green-econon@¢cessed 10 October 2012).

9 OECD, “Towards Green Growth: Monitoring Progres3ECD Indicators”. Available from
http://www.oecd.org/greengrowth/towardsgreengrowghitoringprogress-oecdindicators.hfaccessed 4 October 2012).
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The natural capital and ecosystem approaches

B.22 In terms of conceptual approaches that can go lieggoademic pursuits and show
potential for organizing environment statisticgrithare two conceptual approaches. In
different contexts and for distinct purposes, thaye become preeminent for understanding
interrelationships within the environment at highgmplex levels. These are the natural
capital approach and the ecosystem approach. vntias a short discussion of the basic
principles of each of these two well-establisheedi of reasoning.

Natural Capital Approach

B.23 The natural capital approach has been definedhasaas for identifying and quantifying
the natural environment and associated ecosystemce® leading to better decision-making
for managing, preserving and restoring naturalremvnents. Capital theory has played a
large part in economic development theories. Sgsi¢btal capital base is comprised of a
number of different kinds of capital (natural, econc, human and social). In the form of
land, natural capital has been included as onkeofactors of production from the birth of
economic thought. In fact, natural capital cardiveded into three principal categories:
natural resource stocks, land and ecosystems.rél@tpital provides goods and essential
functions to the economy, as well as services todns and to other living beings.

B.24 Natural capital performs four types of basic fuons:

i. Provision of raw materials for production and cangtion;

I. Assimilation of the waste products of productionl @nsumption;

iii. Provision of amenity services (cultural servicesi

iv. Provision of basic life support functions on whialman life depends.

B.25 This approach incorporates the stock concept afrabtapital as well as a flow concept of
provision of services. Long term economic growth austainability depend on both of these
factors which are critical to the survival of hurkamd and other species.

B.26 The measurement of natural capital has been tuethaifferent ways. Notably,
significant progress was attained by the World Bamlork about the real wealth and genuine
savings of nations. Measuring natural capitalaan be approached by using the System of
Environmental-Economic Accounting (SEEA), which ydes a useful statistical framework
to measure natural capital using the asset anphyscal flow accounts.
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B.27 Furthermore, a task force of UNECE/Eurostat/OE®Tas been working to develop
statistics of sustainable development based omergkcapital approach. The work of the
Joint UNECE/Eurostat/OECD Task Force on Measurimgt&@nable Development (TFSD) is
implicitly linked to and inspired by other initiags such as GDP and Beyond (European
Commission), Progress of Societies (OECD) and ganSorship Group for Progress, Well-
being and Sustainable Development (Eurostat/INSER9.work of the TFSD aims to
provide not only statistical offices but also im&tional organizations and the public with the
latest scientific and statistical methods for meagusustainable development and a system
of sustainable development indicators (SDIs) i9psed based on a general capital approach.
The TFSD noted that “A combination of academicghss and practical data availability
results in a list of sustainability themes and ssfgd ideal indicators”, but advise that when
assessing data availability, “in many cases nd idel&cators can be found, in most cases
good proxies are available. A thorough survey efdhta availability indicates that most
indicators (i.e., the proxies) can be derived ftbm existing datasets”. The resulting SDIs are
presented in two different ways: “The conceptuahtiemard stresses the main trade-offs of
human wellbeing ‘here and now’, ‘elsewhere’ andetg while the policy dashboard
organizes the data in a more straightforward maandrclassifies them along the lines of
classic policy domains”.

B.28 The natural capital approach can be applied teufft levels. Fundamental concepts such
as strong and weak sustainability rely on the assest of the stocks and flows of the
different types of capital in any given territobyt methodological difficulties in measuring
the different components of natural capital andé&sices can explain the slow progress in
this matter. The natural capital approach is@stfoundation for structuring physical data
without the need for monetary valuation, particiylém produce data about stocks and flows.
Currently, statistical production based on monetatye appears to be scarce, probably
because of the immaturity of the diverse methodslave for valuing ecosystem stocks and
services. Supplementary methodological problensgdrom the choice of variables to be
integrated into the stocks and services from nagiven the current incomplete scientific
knowledge of many ecosystem dynamics and also gheeffect of the permanent
interrelations between nature and human activity.

B.29 Statistical frameworks that enable monitoring @& &mount and quality of natural assets
(in spite of limitations relating to measurement) therefore an invaluable tool for assessing
and assigning relative importance to society’s ratcapital base. Natural capital puts the

8 The Joint UNECE/Eurostat/OECD Working Group ontiStias for Sustainable Development (WGSSD) hadbaenched by the Conference of
European Statisticians (CES) in 2005, to develtiamework based on the capital theory, and ideintfya small set of sustainable development
indicators. The outcome of this work is preseritetihe publication on Measuring Sustainable Develept issued in 2009. A new Task Force, the
Joint UNECE/Eurostat/OECD Task Force on Measuringt&nable Development (TFSD) was then createdrtbdr pursue the conceptual
development of the capital approach and identifijgators for presenting the long-term dimensiosusdtainable development, in addition to
furnishing indicators that could present qualitylifef and distributional characteristics.
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accent on the stocks of assets that need to beriath as opposed to paying too much
attention to measuring flows (i.e., pollutantshprg requested necessity for natural resource
intensive countries.

The Ecosystem Approach

B.30 The ecosystem approach was originally conceivatieastrategic concept for the
integrated management of land, water and livingueses that promotes conservation and
sustainable use in an equitable Wags opposed to per individual parts of the systems.
more holistic approach, where parts interactingtiogr constantly modify everything else,
the ecosystem view integrally considers spatiadiyred units (basins, forest, marine,
dryland, etc.) at the local, national or globaldksy applying appropriate scientific
methodologies.

B.31 The ecosystem approach has been used mostly égrated natural resources
managemefit (forests, river basins, etc.) and more recentlyrfeegrated assessment
purposes.

B.32 The assessment perspective has been implemertteel ifillennium Ecosystem
Assessment called for by the United Nations in 200e Millennium Ecosystem
Assessmefituses an innovative framework that considers battettosystem and its services
(provisioning, regulating, supporting and cultural) reports on the status of 24 services,
categorizing the ones that are in debt, identifyirdgere we are running short of stocks and
when the fabric of life is being compromised.

B.33 The Millennium Ecosystem Assessment did not preaenatrix for organizing their
findings, but used 10 ecosystem categories andatdgories for reporting the findings on
different aspects and with distinct emphasis. Theperting categories contain a number of

81 Convention on Biological Diversity, COP 5 Decisidf6, paragraph A.1. Available from http://www.cbd/decision/cop/?id=714@ccessed 23
November 2012).

8The decision by the Fifth Conference of the Patiiethe Convention on Biological Diversity has Highted one example of the management
aspect of the ecosystem approach. This approadtussp a number of interlinked and complementamcjpies in its implementation. In
particular this decision called for the managemmgeratives of: decentralization; management ofl Jamater and living resources as a matter of
societal choice; recognition of the effects of dtesystem’s activities on adjacent ecosystemspaamhging optimally in an economic context, but
managing with a view to conservation within theitgyof the ecosystem’s structure and functionst dfker of its stated principles called for the
ecosystem approach to be undertaken at the aparempatial and temporal scale, and for the setinigng term objectives that could take
account of lag-effects. This implementation of #u®system approach also called for an awarene8seafontext within which the ecosystem
functions, namely, that change should be expeatddtzat information relevant for its implementatioould be found in varied forms, including in
scientific, indigenous and local knowledge, innéwas and practices. Finally, an overarching pplecof the ecosystem approach is that it should
be implemented inclusively, involving all relevasgctors of society and scientific disciplines.

8 The objective of this assessment was to providdear, scientific picture of the current state loé tEarth’s ecosystems at multiple scales,
deepening understanding of the relationship ankiaties between ecosystems and human well-beingiding economic, social and cultural
aspirations (see Millennium Ecosystem Assessm@&a5 2Ecosystems and Human Well-being: SynthedandsPress, Washington, DC. Available
at http://www.millenniumassessment.org/documentidwent.356.aspx.pdaccessed 9 August 2012)).
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ecosystems, and they are not mutually exclusivthesareas can and do overlap.
Ecosystems within each reporting cate§bshare a suite of biological, climatic and social
factors that tend to differ across categories. Widach category of ecosystems, an
exhaustive global assessment is presented whitldes ecosystem quality, changes in the
ecosystem services produced and ecosystem tr@imgse reporting categories created by the
Millennium Ecosystem Assessment, as well as it€eptual understanding of the relations
between people and ecosystéthshowed potential first as a possible structurigtop$
ecosystem types, and finally as a rich conceptastruct behind the structure of the FDES
2013.

B.34 As a conceptual construct, this approach setsooudltie and recognize ecosystem services
that would otherwise not be explicitly acknowledgetl accounted for. It is based on the
application of appropriate scientific methodologi@gused on levels of biological
organization, which encompass the essential steigocesses, functions and interactions
among organisms and their environment. It recagmimmans, with their cultural diversity,
as an integral component of many ecosystems. és suprinciple it is realistic in
promoting understanding of the environment andssssg the complex nature of interactions
among the different components of the ecosysterlin@ation of the environment into
spatially recognizable units that are influencedabgociated seasonality and flora, along with
physical data such as elevation, humidity and digen However, the focus of the ecosystem
approach is designed to trigger management intéorex; which must invariably be carried
out in an economic and political context. Consadjyat has also attracted economic and
political significance.

B.35 The ecosystem approach is therefore an importardeptual framework that can be used
in environment statistics to model the structureé eontents of the information to be produced
by any given country or at any scale. As suchettasystem approach embodies a
compelling logic to which the national and glob@tsstical systems must respond and
reverberate through the economic, social and paliSpheres to ensure legitimate planetary
awareness. The ecosystem approach is therefagaiicant input into the development of
the FDES, even though, for reasons of practicalityis point in time, its replication as the
principal organizing statistical logic within th®ES would not make for success in the
implementation of this Framework.

B.36 Integrating the ecosystems approach, and the haap#al concept, The Economics of
Ecosystems and Biodiversity (TEEB) study was seth#007 to assess the global economic
costs of ecosystem degradation and biodiversity &m&l to recommend solutions to policy

8 These categories, that are also denominated systesused throughout the Millennium Ecosystenessment’s reports; i.e. see Table 1.1 in
page 31 of Ecosystems and Human Well-being: Syrsth2805,0p. cit.
8 |dem.
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makers, administrators, businesses and individusdssuch, it underscored economic and
political characteristics. The study revealed #wisystems are in fact invisible and that
losses accruing to them are therefore largely ibdse.g., loss of biodiversity is a major
cause of loss of services of an ecosystem. Thaeseddo the ecosystems are treated as
externalities - costs arising from activities the¢ not accruing to the persons or organizations
carrying out the activities. Over time, these esent a significant diminution of natural
capital. According to UNEP these losses “hurt therpmost because their livelihoods and
incomes depend most on ecosystem servites”.

B.37 The FDES 2013 takes conceptual foundation in duemttural capital and the ecosystem
approaches, not necessarily as its structural lmeekbut as complementary ways of thinking
about and designing the content and building blatkbe components, topics and sub-topics
that are contained in the FDES.

Evolution of frameworks for environment statisticsand environmental-economic accounting

Environment statistics and indicator frameworks

B.38 Over the years, rising environmental concerns lsaveed as a trigger for the generation of
structured frameworks for identifying and arrangamyironment statistics that could
adequately help the monitoring of policy goals &ardets, and organize information on the
environment and its sustainability. Following ise@iew of the major environment statistics
and indicator frameworks which have relevance ¢éoRBES formulation.

The Stress-Response framework and its derivates

B.39 The stress-response approach was developed inmgoagf the inadequacy of the media
approach which described the processes of envirotainehange by disaggregating them into
the different environmental media (land, water, @ic.). In an attempt to organize
environmental data into a more structured framewibfcused on the impacts of human
intervention within the environment (stress) anel énvironment’s subsequent transformation
(environmental response). The original approach developed by Statistics Canada in 1979
as a “Structural Framework for the Stress-Resp&mseronmental Statistical System (S-
RESS)"® The stress-response approach relates a set vifiastthat exert stress on the

8 UNEP, “Our Planet, September 2010”. Available frotip://www.unep.org/pdf/OP_sept/2010/EN/OP-2016E08-FULLVERSION. pdf
(accessed 5 August 2012).
8 Rapport, David and Friend, Anthony, Statistics &k “Towards a Comprehensive Framework for Envitent Statistics: a Stress-response
Approach”, (Ottawa, 1979), p. 80.
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environment (such as waste generation, extracfioatoiral resources and the production of
hazardous substances) to the following data categor

I. Measures of stressors, that is, of human and ratctigities which possess the
potential to degrade the quality of the naturaliemment, to affect the health of man,
to threaten the survival of species, to place piresson non-renewable resources, and
to cause a deterioration in the quality of humatiesaents;

ii. Measures of stress, that is, of the elements thaepressures on and contribute to the
breakdown of the natural and human-made environswait as the emission of
pollutants;

iii. Measures of environmental response, that is, obliserved effects of stress on the
natural and human-made environment;

iv. Measures of collective and individual response, iyaf human’s reactions to
environmental changes such as environmental proteahd conservation; and

v. Measures of stocks, that is of the stocks of nhtesmurces, human-made structures
and potentially hazardous substances.

B.40 Work on the stress-response framework culminatédanntroduction of the S-RESS
framework which was later adapted and modifiedaabed as a similar sequence of columns
in the main matrix of the 1984 FDES.

B.41 The 1984 FDES framework was designed to reflecségpience of action, impact and
reaction that could trace the relationships amamwipsand economic activities and natural
events, their effects on the environment and teparses to these effects by public
organizations and individuals. The FDES was useohégy countries and was rendered
operational in the UNSD'’s data collection for emviment statistics at international level. Its
main structure arranged environmental media as emwlgpositioned the sequence adapted
from the stress-response on the columns, thusiguuisigy topics on the resulting cells. These
environment statistics topics were further devetbfgemore disaggregated levels in annexes
and separate publicatioffSOne important shortcoming of the FDES was thattjiraners
and users could assume linearity in the relatiggsshmong the different stages of the
sequence.

B.42 Another of the environmental frameworks that haanbeidely used since the development
of the FDES is the Pressure-State-Response (P&mRgwork. The PSR is itself an

8 UNSD Expert Group Meeting on the Revision of tixES, “Criteria for a Conceptual Framework for Deghg Environment Statistics”,
Robert Smith and Michael Bordt, Statistics Can@dailable from_http://unstats.un.org/unsd/enviromtfeles/EGM1/EGM-FDES.1.14-
Criteria%20for%20a%20Conceptual%20Framework%20f@Bed/eloping%20Environment%20Statistics%20-
%20R0obert%20Smith%20&%20Michael%20Bordt.fdfcessed 27 November 2012).

89 UNSD, “A Framework for the Development of Enviroem Statistics”, (1984). Available at http://unstah.org/unsd/environment/fdes.htm
(accessed 18 October 2012). UNSD, “Concepts antiddstof Environment Statistics: Human Settlemetasisics”. Available at
http://unstats.un.org/unsd/publication/SeriesFE3#i 51E.pdfaccessed 18 October 2012). “Concepts and MetbioEevironment Statistics:
Statistics of the Natural Environment”. Availabkehdtp://unstats.un.org/unsd/publication/SeriesAS€& 57E.pdf(accessed 18 October 2012).
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adaptation of the S-RESS framework, which was thenimation of work on the stress-
response framework. The PSR framework basicatlggeized that human activities exert
pressures (such as pollution emissions or landhi@eges) on the environment, which can in
turn induce changes in the state of the environrfeegt, changes in ambient pollutant levels,
habitat diversity, water flows, etc). Society thresponds to these changes in pressures or
state with environmental and economic policies grodjrammes intended to prevent, reduce
or mitigate the pressures and/or environmental gamBhe responses form a feedback loop
to pressure, through human activities. In a wgkerse, these steps form part of an
environmental policy cycle that includes problemcpetion, policy formulation, and
monitoring and policy evaluatioff.

B.43 PSR frameworks are useful for classifying and repgrexisting data and the indicators
that are derived from them are functional and wetdwn. However, they are unable to
reveal what statistical topics or even variablada®e missing. Additionally, while PSR-
type frameworks tend to focus on the harmful agpetthe human-ecosystem relationship,
they do not distinguish between beneficial and liarstressors and impacts. PSR
frameworks also tend to suggest or at least hage ingerpreted as stating linear relationships
in the human activity-environment interaction. §herves to obstruct the view of more
complex relationships in ecosystems and in envigmtreconomy interactions.

B.44 A critical organizational development which intemeel in the development of these
frameworks and which influenced their developmeas the setting up of the United Nations
CSD? Organized under the aegis of Agenda 21 as ddoslstematizing and representing
the interrelationships encompassed by sustainaelapbment, another early indicator
framework for environment statistics, the DSR Fraimidk was developed. The DSR
framework which was derived from the PSR framewads arranged according to the
Agenda 21 chapters. Here, indicators were claskdccording to the “Driving force”,
“State” and “Response” characteristics (hence Dfg&aRework), where “driving force”
represented human activities, processes or patigghsmpact on sustainable development;
“state” indicators provide information on the camsh of sustainable development and
“response” indicators represented societal actamed at moving towards sustainable
development.

* See Environment Monographs, No. 83, OECD Corefseticators for Environmental Performance Revie®&CD, Paris 1993

91 UNSD Expert Group Meeting on the Revision of tfEES, “Criteria for a Conceptual Framework for Deyihg Environment Statistics”,
Robert Smith and Michael Bordt, Statistics Can@dailable from_http://unstats.un.org/unsd/enviromtfieles/EGM1/EGM-FDES.1.14-
Criteria%20for%20a%20Conceptual%20Framework%20f@ eloping%20Environment%20Statistics%20-
%20R0obert%20Smith%20&%20Michael%20Bordt.fdfcessed 27 November 2012).

92 This was established by the UN General Assembl\Datember 1992 to ensure effective follow-up of BditNations Conference on
Environment and Development (UNCED), known as the 8mmit. The Commission has been responsiblerdeiewing progress in the
implementation of Agenda 21 and the Rio DeclaratinrEnvironment and Development; as well as fowigliag policy guidance to follow up the
Johannesburg Plan of Implementation at the locational, regional and international levels. Seeifdon for Sustainable Development, UN
Department of Economic and Social Affairs, httpwitw.un.org/esa/dsd/csd/csd_aboucsd.shtml
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B.45 In practice, some countries found that the DSR &aork was inadequate for the social,
economic and institutional dimensions of sustai@aldvelopment because of the length of
the suggested working list of indicators and thauailability of some national indicator sets.
Furthermore, the indicators of sustainable devebaiorganized in the economic, social and
environment sections, do not facilitate its needéggration and therefore do not present a
cohesive picture, but are rather a series of sephsts. Consequently, the use of the DSR
framework was discontinued within the CSD work disS

B.46 As a successor approach, in 2001, the CSD publishéhdicators of Sustainable
Development: Guidelines and Methodologies”, codifythe output of its work programme
on indicators of sustainable development. Thidipation provided a detailed description of
key sustainable development themes and sub-thgmgxsing a framework and core set of
indicators. This was a framework of 15 themes Zhdub-themes for guiding national
indicator development beyond the year 2001. Elengh this organization was not done
strictly along Agenda 21 chapters, its strength thias it managed to better satisfy its original
intent by putting more emphasis on policy-orierttsuics.

B.47 More recently in 2007, a non-linear matrix-typestiicture was adopted by the CSD,
where each indicator could be relevant for difféimensions and themes of sustainable
development. The division of indicators along tine$ of four ‘pillars’ (social, economic,
environmental and institutional) is no longer egplin the newly revised core set or SDIs.
This change emphasizes the multi-dimensional natusestainable development and reflects
the importance of integrating its pillars. Consedlye new cross-cutting themes such as
poverty and natural hazards were introduced angtiegicross-cutting themes such as
consumption and production patterns are betteesepted.

B.48 The Driving force-Pressure-State-Impact-Resporeadwork (DPSIR) is yet another
framework that attempts to provide a logical orgation to the different components of the
environment® Following are its components:

D - Driving forcesare underlying factors influencing a variety oferednt variables.
P -Pressureindicators describe the variables which directlyssa(or may cause)
environmental problems.

S - Stateindicators show the current condition of the eowment.

| - Impactindicators describe the ultimate effects of changfestate.

R - Responsendicators demonstrate the efforts of society,(peliticians, decision-
makers) to solve the problems.

% See Environmental Indicators: Typology and UsRéporting, Chapter 3.1, Peder Gabrielson and Betsch, European Environment Agency,
August 2003
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B.49 Here, Driving forces are the social, demographit @opnomic developments in societies
and the corresponding changes in life styles amidadMevels of consumption and production
patterns. The major driving forces are populagjoowth and changes in needs and activities
of individuals. These driving forces provoke chesmign overall levels of production and
consumption and thereby exert pressure on theamient. The exerted pressure may
manifest itself in various ways, e.g., the excessise of natural resources; changes in land
use; and emissions (of chemicals, waste, radiatioisg) to air, water and land. The Pressure
component gives information on emissions, applicatf chemical and biological agents, and
the use of land and other resources. The pressxested by society's patterns of production
and consumption are subsequently transformed ariaty of natural processes that may
result in changes in the state of the environm@ihie State component gives information on
the level, quality and/or quantity of physical pberena, biological phenomena and chemical
phenomena in a given area at a given point in ti@leanges in the state of the environment
may have environmental and economic impacts onystass, and eventually on human
health and the economic and social welfare of &gocThe Impact component presents data
on the impact of the change of the state of therenment on the foregoing factors.
Response refers to the reaction of the governnrestitutions, groups of people and
individuals to undesired impacts on the environmemtrder to prevent, mitigate, ameliorate
or adapt to changes in the environment. For examesponses may seek to change and/or
redirect prevailing trends in consumption and pabidun of goods and services, improve the
monitoring and control of pollutants or to develdganer technologies.

B.50 The Global (regional, national) Environment OutlegiGEOS), led by UNEP, are
produced using the DPSIR framework for analysisiamdlve stakeholders and collaborating
academic and research centres which perform tlesssent according to a documented
methodology. In general, the core indicators daa#rix is organized using a theme-issue row
structure, with main themes being land, forestdiviersity, freshwater, atmosphere, coastal
and marine areas, disasters and urban areas.

B.51 The evolution of these frameworks and their segegihas influenced the production of
environmental statistics and indicators over theryat the global and national levels. Their
contents, structure and conceptual underpinningiefisas the experiences of practitioners
working with them in real life have been analyzed aonsidered partially and integrally as
they can and have contributed to the revision eRBES, particularly to the shape of its new
structure and the scope of its contents.

The System of Environmental-Economic Accounting (BE)

260



(Based on Chapters 1 and 2 of the System of Enviemial-Economic Accounting Central
Frameworkj*

B.52 In 1987 the report of the Brundtland Commissiony Oammon Future, made clear the
links between economic and social development haehvironment’s capacity. Shortly
afterwards, in 1992, the recommendations of theQd¢Nference on Environment and
Development “Earth Summit” contained in Agenda @N(1992° recommended that
countries implement environmental-economic accoantke earliest date.

B.53 In response, the United Nations Statistical DivisfgNSD) published the handbook of
national accounting — Integrated Environmental Bodnomic Accounting (UN 199%)
commonly referred to as the SEEA. This handbookissged as an “interim” version of
work in progress since the discussion of relevantepts and methods had not come to a
final conclusion.

B.54 As a result of the publication of the SEEA handhaw®veral developing and developed

countries started experimenting on the compilatbS8EEA-based data. The London Group
on Environmental Accounting was created in 1994euanide auspices of the United Nations
Statistical Commission (UNSC) to provide a forumpeactitioners to share their experiences
on developing and implementing environmental-ecao@uocounts. Increased discussions on
concepts and methods of environmental-economicuenticy, accompanied with country
experiences led to an increasing convergence afepis and methods for various modules of

the SEEA.

B.55 The publication, Integrated Environmental and EeonitoAccounting — An Operational
Manual (UN 2000Y, was published by UNSD and UNEP based on matemigiared by the

Nairobi group (a group of experts established i@518om national and international agencies

and non-governmental organisations). This publicateflected the on-going discussion
following the publication of the SEEA in 1993 antyided step-by-step guidance on the
implementation of the more practical modules of $ii#EA and elaborated the uses of
integrated environmental and economic accountirgplity making.

B.56 In parallel with this work, the international agess in cooperation with the London
Group worked on a revision of the 1993 SEEA. Thesien process was carried out through
a series of expert meetings and was built uponda wonsultation process. The revised

% United Nations, 2012System of Environmental-Economic Accountilighite cover publication, pre-edited text subjecofficial editing.
https://unstats.un.org/unsd/envaccounting/Whiteecodf

% UN “Agenda 21", (United Nations Conference on Eariment & Development), Rio de Janeiro, Brazilpd4 June 1992. Available from
http://sustainabledevelopment.un.org/content/docustidgenda2l.pdfaccessed 17 October 2012).

% UN, “Integrated Environmental and Economic Accangi{interim version)”. Available from
http://unstats.un.org/unsd/publication/SeriesFE3#i 6 1E.pdfaccessed 17 October 2012).

9 UN, “Integrated Environmental and Economic Accanmt- An Operational Manual”. Available from
http://unstats.un.org/unsd/publication/SeriesF£3#ti 78E.pdfaccessed 21 October 2012).
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SEEA, SEEA-2003, represented a considerable stefd in terms of breadth of material
and harmonisation of concepts, definitions and oaghn environmental and economic
accounting. However, in a number of places the SRB®@3 presented a number of different
methodological options and also presented a rahgeumtry examples showing varying
country practices. Thus the SEEA-2003 was nevendtly adopted as an international
statistical standard and the SEEA was not recodrasea statistical system in its own right.
Nonetheless, in general the SEEA-2003 has provadedll accepted and robust framework
for the compilation of environmental and econondcaunts that has been used by many
countries around the world.

B.57 Recognising the ever increasing importance of m#tiron on the environment and the
need to place this information in an economic cxirtteat could be understood by central
policy makers, the Statistical Commission agredtkdhirty-eighth session in February 2007
to start a second revision process with the aiadofpting the SEEA as an international
statistical standard for environmental-economimaating within five years. This process
was managed under the auspices of the then nemwhetbUnited Nations Committee of
Experts in Environmental and Economic AccountinglQEEA). It was recognised that the
content of the SEEA-2003 was substantially agreadrims of both scope and treatment and
hence the focus of the revision was to remain lgrge those specific areas of the SEEA-
2003 in which the level of understanding and ages@meeded to be increased and agreed
treatments determined. The London Group was githange of the 21 issues identified for the
revision of the SEEA. The newly formed Oslo GroupEmergy Statistics was also involved
in the discussion of issues pertaining to enerdpe $SEEA Central Framework represents the
major outcome of the process.

B.58 During the revision process it became clear thetethemained certain aspects of the
SEEA-2003 on which it was unlikely that agreememild be reached, in particular
concerning the measurement of degradation anaits&iron. Consequently, the Statistical
Commission determined that the revision of the SEBAuld proceed to develop a Central
Framework covering those issues on which theregeasral international agreement and,
also to develop material to cover those aspectgsloch agreement was not likely to be
reached within the timeframes available and on fwbiegoing research and discussion would
be required.

B.59 A second area of work is focused on accountingiferenvironment from the perspective
of ecosystems and will be presented in SEEA Expantal Ecosystem Accounts. This part
will describe the measurement of the flow of betsef® humanity provided by ecosystems,
and measurement of environmental conditions inseshthe capacity of ecosystems to
provide benefits. The SEEA Experimental Ecosystaroofints will not be a statistical
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standard but will provide a consistent and cohesanimary of the state of the art of using a
systems approach to the measurement of ecosystiehns &vbroad framework that can be
related to the SEEA Central Framework. The SEEAdExpental Ecosystem Accounts will
provide the basis for countries to advance theempintation of ecosystem accounts using
terms and concepts which facilitate the comparastatistics and the exchange of
experiences. The SEEA Experimental Ecosystem Adsowifl describe both the
measurement of ecosystems in physical terms, andatluation of ecosystems in so far as it
is consistent with market valuation principles,ingtthat only those issues for which broad
consensus has emerged will be included. In acaogitérms, many of the structures for
ecosystem accounting will be drawn from the stmasgun the SEEA Central Framework and,
in this regard, the accounting conventions of te&& Central Framework will be applied
consistently.

B.60 Also during the revision process, a need emergethéderial covering potential
extensions and applications of SEEA-based datas#ksthe aim of promoting and
supporting the widespread adoption of the SEEA aafficial statisticians, researchers and
policy makers. To this end, the SEEA Extensions/Applications will be developed. SEEA
Extensions and Applications will present variousitaring and analytical approaches that
could be adopted, and will describe ways in whiefic& data can be used to inform policy
analysis. It will not be a statistical standardpits being considered for inclusion include
resource efficiency and productivity indicatorscamposition analysis, analysis of net wealth
and depletion, sustainable production and conswmpsitructural input-output analysis and
general equilibrium modelling, consumption basguitroutput analysis and footprint
techniques, analysis using geospatially referendega, and extensions to link SEEA based
information to social and demographic data sets.

B.61 The SEEA Central Framework covers the interactim@isieen the economy and the
environment following an accounting structure santbo that of the System of National
Accounts (SNA) and uses concepts, definitions daskdications consistent with the SNA.
A satellite account of the central SNA, the SEEgoiporates flows between the economy
and the environment, and highlights environmenttVaies and expenditures that are not
shown explicitly in conventional national accouptssentations. The SEEA framework also
incorporates environmental assets both inside atgide of the scope of conventional
economic measurement, and records stocks of emuental assets and changes in these
stocks over time.

B.62 The SEEA Central Framework is comprised of theofelhg types of accounts: (i) supply
and use tables in physical and monetary terms stypfldws of natural inputs, products and
residuals; (ii) asset accounts for individual eammental assets in physical and monetary
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terms showing the stock of environmental assetiseabeginning and end of each accounting
period and the changes in the stock; (iii) a seqe@h economic accounts showing all
economic flows between economic units; and (ivcfiomal accounts which highlight
economic activities undertaken for environmentajppges.

B.63 The strength of the Central Framework comes froyusing consistent definitions for
different types of stocks and flows; (ii) definittge different economic units and locations in
the same way; and (iii) using consistent clasdifice for physical and monetary accounts.

B.64 During the almost two decades of its evolution,ghgsical accounts have gained more
importance in the development of the SEEA; theeetbe SEEA has become one of the
major users and uses of environment statistics.nétodological work carried out within
the process of the revision of the SEEA has prodleoacepts, definitions and classifications
that are also relevant for and have been takerconsideration in the revision of the FDES.
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Annex C: Multilateral Environmental Agreements

C.1 This Annex presents the most relevant multilateraironmental agreements as they relate to
the field of environment statistics.

The Basel Convention®

C.2 The late 1980s witnessed greater enforcement af@maental regulations in industrialized
countries and consequent greater pressure to fividkoementally responsible means of
disposing of hazardous waste. This was a majortusder drafting and adopting the Basel
Convention.

C.3 During its first decade (1989-1999), the Basel Gartmn was principally devoted to setting
up a framework for controlling the transboundaryements of hazardous wastes across
international borders. It also developed criteoia“Environmentally sound management” (of
such wastes) and established a Control Systemd loesprior written notification. In the
2000-2010 decade, the focus shifted from remediptéventive aspects, with the following
areas of concern being explicitly recognized:

i. Prevention, minimization, recycling, recovery anspdsal of hazardous and other
wastes, taking into account social, technologioal economic concerns;

il. Active promotion and use of cleaner technologies @oeduction methods;

iii. Further reduction of movement of hazardous andratfastes;

iv. Prevention and monitoring of illegal traffic;

v. Improvement of institutional and technical capaieiti - through technology when
appropriate - especially for developing countried aountries with economies in
transition;

vi. Further development of regional centres for tragrand technology transfer;

vii. Enhancement of information exchange, educationsavateness-raising in all sectors
of society; and

viii. Cooperation and partnership with the public autres] international organizations, the
industry sector, non-governmental organizationsagatiemic institutions.

C.4 Since its entry into force, compliance requiremdratge dictated that the reporting needs for
this Convention continue to centre on the genemagaport and import of hazardous waste.
As such these remain pressing data requirements.

% Secretariat of the Basel Convention. Availablerfrottp:/www.basel.infaccessed 30 November 2012).
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The Rotterdam Convention on the Prior Informed Congnt Procedure for Certain Hazardous
Chemicals and Pesticides in International Trade

C.5 The Rotterdam Convention is a multilateral treatptomote shared responsibilities during
the process of importation of hazardous chemitaslopted in September 1998 in
Rotterdam, this Convention promotes open exchahggarmation and calls on exporters of
hazardous chemicals to: use proper labelling, deldirections on safe handling, and inform
purchasers of any known restrictions or bans.dteis shared responsibility and joint efforts
of the Parties to the Convention in internationadlé in hazardous chemicals to protect
human health and the environment. Signatory natansdecide whether to allow or ban the
importation of chemicals listed in the treaty, axgborting countries are obliged to make sure
that producers within their jurisdiction comply. & Bonvention provides for procedures
concerning: banned or severely restricted chemisalgerely hazardous pesticide
formulations; obligations regarding the import axgbort of chemicals; and Parties
cooperation and information exchange.

C.6 National reporting on the Rotterdam ConventionPiegignated National Authorities, was
developed to help in the identification of formudais meeting the criteria for inclusion in the
Rotterdam Convention and to provide a clear desenpf incidents related to the use of
severely hazardous pesticide formulations, inclgdieir adverse effects and the way in
which the formulations were uséd.

The Stockholm Convention on Persistent Organic Paltants (POPSs)

C.7 The Stockholm Conventidftis an international environmental treaty, signe@001 and
effective from May 2004, that aims to eliminateestrict the production and use of POPs.
Co-signatories agree to outlaw nine of the “dirbzen” chemicals identified, limit the use of
DDT to malaria control, and curtail inadvertentgwotion of dioxins and furans.

C.8 POPs are defined as "chemical substances thaspersine environment, bio-accumulate
through the food web, and pose a risk of causivgia@ effects to human health and the
environment'®®? |n 1995, the Governing Council of UNEP called dtwbal action to be
taken on POPs.

% Text of the Rotterdam Convention. Available frottph/www.pic.int/TheConvention/Overview/Textofthe@vention/tabid/1048/language/en-
US/Default.aspXaccessed 24 November 2012).

10 secretariat for the Rotterdam Convention, “GuidaticDesignated National Authorities on the operatif the Rotterdam Convention”
(Rome/Geneva 2004). Available from http://www.fag/docrep/007/y5423ely5423e0a.htatcessed 24 November 2012).

101 Text on the Stockholm Convention on POPs. Avadldtdm http://chm.pops.int/Convention/ConventionfTeshid/2232/language/en-
GB/Default.aspXaccessed 25 November 2012).

192 UNEP, “Persistent Organic Pollutants”. Availalier http://www.chem.unep.ch/popsiccessed 4 August 2012).
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C.9 Parties to the Stockholm Convention have agreedpmcess by which persistent toxic
compounds can be reviewed and added to the Cooweiftthey meet certain criteria for
persistence and transboundary threat. A first seéw chemicals to be added to the
Convention was agreed in May 2009. Compliancedsitared through required national
reporting by Parties under the Convention. Repgritiformation relates to the initial 12
(dirty dozen pollutants and the nine additional new pollutaassyell as to listed chemicals.

C.10 In pursuing the goal of promoting synergies amdregRotterdam Convention, the Basel
Convention and the Stockholm Convention, commitniexstbeen made to the establishment
of a clearing house mechanism that would serviearthnitoring and information needs of all
three of these Conventioh® The intent is that these synergies would fostendahemicals
management of the relevant pollutants over thigirdycles.

The Convention on Biological Diversity (CBD)

C.11 The CBD entered into force on 29 December 1993This Convention arose from a
growing commitment, at the international levelststainable development. It represented
a dramatic step forward in the conservation ofdgalal diversity, the sustainable use of
its components, and the fair and equitable sharirgnefits arising from the use of
genetic resources. Following are the stated siiatgzls of the Convention:

i. Address the underlying causes of biodiversity lmgsnainstreaming biodiversity

across government and society;

ii. Reduce the direct pressures on biodiversity anthpte sustainable use;

iii. To improve the status of biodiversity by safeguagdecosystems, species and
genetic diversity;

iv. Enhance the benefits to all from biodiversity andsystem services; and

v. Enhance implementation through participatory plagnknowledge management
and capacity-building.

The Convention on International Trade in EndangeredSpecies of Wild Fauna and Flora
(CITES)

C.12 CITES is an international agreement between govemsh’ Its aim is to ensure that
international trade in specimens of wild animald ptants does not threaten their survival.
The trade is diverse, ranging from live animals plashts to a vast array of wildlife products

193 Text on the Stockholm Convention on POPs. Avaddtdm http://chm.pops.int/Portals/0/Repository/ GOMNEP-POPS-COP.4-
19.English.PDRaccessed 3 August 2012).
104 Text of the Convention on Biological Diversity. Alable from_http://www.cbd.int/convention/tedccessed 3 August 2012).
195 Text of the Convention on International Trade mdBngered Species of Wild Fauna and Flora. Availéioim
http://www.cites.org/eng/disc/text.plfpccessed 6 August 2012).
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derived from them. Levels of exploitation of sonmnaal and plant species are high and the
trade in them, together with other factors, suchastat loss, is capable of heavily depleting
their populations and even bringing some specigsedo extinction. Many wildlife species in
trade are not endangered, but the existence ajraement to ensure the sustainability of the
trade is important in order to safeguard theseuress for the future. Because the trade in
wild animals and plants crosses borders betweenties, efforts to regulate it require
international cooperation to safeguard certainiggdicom over-exploitation. CITES provides
varying degrees of protection to more than 30,@@&ies of animals and plants, whether or
not they are traded as live specimens. CITES ehiate force on 1 July 1975. Countries
adopt their own domestic legislation to ensure @IAES is implemented at the national
level. National reporting is intended to be supiperof the monitoring of the following
objectives of CITES:
i. Ensure compliance with and implementation and eefoent of the Convention;
ii. Secure the necessary financial resources and nimahe operation and
implementation of the Convention; and
iii. Contribute to significantly reducing the rate obdiversity loss by ensuring that
CITES and other multilateral instruments and preessre coherent and mutually
supportive.

The Convention on Migratory Species (CMS)

C.13 The CMS%or Bonn Convention is an intergovernmental trehst ims to conserve
terrestrial, aquatic and avian migratory speciesughout their range. Concluded under the
aegis of UNEP, it is concerned with the conservatibwildlife and habitats on a global
scale. Its steadily growing membership includegi®afrom Africa, Central and South
America, Asia, Europe and Oceania.

C.14 CMS Parties strive towards strictly protecting thagsimals, conserving or restoring the
places where they live, mitigating obstacles toratign and controlling other factors that
might endanger them. Besides establishing obligatfor each State joining the Convention,
CMS promotes concerted action among the RangesSitaany of these species. CMS acts
as a framework Convention. The Agreements may rénoge legally binding treaties to less
formal instruments, such as Memoranda of Understgndnd can be adapted to the
requirements of particular regions. The developneémiodels tailored according to the
conservation needs throughout the migratory rasgeunique capacity of CMS.

1% Text of the Convention on Migratory Species. Ashle from_http://www.cms.int/documents/convtxt/crosnvtxt.htm(accessed 7 August

2012).
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C.15 Submission of an annual report under specifiedejuneds is a requirement. This reporting
covers imports, exports and re-exports of the alsimavered under the Convention,
including of manufactured products derived fromsigpecies.

World Heritage Convention

C.16 A UNESCO World Heritage Site is a place (such &@ast, mountain, lake, desert,
monument, building, complex, or city) that is ldtey UNESCO as having special cultural or
physical significance. The list is maintained bg thternational World Heritage Programme
administered by the UNESCO World Heritage Commititaech is composed of 21 of the
States Parties to the Convention. They are eldntatieir General Assembfy’

C.17 The programme catalogues, names, and monitorsoditagstanding cultural or natural
importance to the common heritage of humanity. Wiegetain conditions, listed sites can
obtain funds from the World Heritage Fund. The pangme was founded with the
Convention Concerning the Protection of World Crdt@and Natural Heritage which was
adopted by the General Conference of UNESCO ondv@hber 1972. As of September
2012, 190 States Parties have ratified the ConwenBeriodic reporting is intended to
provide information on general policy developmestétus of services provided, scientific and
technical studies and research and other aspéatimgeto the protection, conservation and
presentation of the cultural and natural heritage.

Montreal Protocol*®®

C.18 The chief aim of the Montreal Protocol on Substartbat Deplete the Ozone Layer is to
reduce and eventually eliminate the productionaselof man-made Ozone Depleting
Substances (ODSs). By agreeing to the terms dfitiv@real Protocol, signatory nations
commit to take actions to protect the ozone lalyeping in the long-term to reverse the
damage that has been done by the use of ODSsonighimonitoring and reporting focuses on
accurate tracking of transboundary shipments of ©1SA number of UNEP Ozone
indicator$®® **'are used for tracking the production and conswnpif ODSs under the
Montreal Protocol.

07T YNESCO, World Heritage Convention. Available fréuttp:/whc.unesco.org/en/conventiqatcessed 6 August 2012).

198 Text of the Montreal Protocol on Substances thegtlEte the Ozone Layer. Available from http://ozonep.org/pdfs/Montreal-
Protocol2000.pdfaccessed 6 August 2012).

199 YNIDO, “Manual on operations under multilatera#nnmental agreements, Montreal Protocol on sutests that deplete the ozone layer and
Stockholm Convention on persistent organic polltggrintroduction, pg 5. Available from
http://www.unido.org/fileadmin/user_media/Publicats/Pub_free/Manual_on_operations_under_multilateraironmental agreements.pdf
(accessed 7 August 2012).

1O UNEP, “Data reporting and access”. Available frbttp:/ozone.unep.org/Data_Reportifatcessed 7 August 2012). New Ozone depleting
substances reported by Parties Decisions. Avaifabie http:/ozone.unep.org/Data_Reporting/New_@zon

Depleting_Substances_that have been_reported_bydhtées.shtm{accessed 7 August 2012).

M1 UNEP, “Production and Consumption of Ozone DeptgBubstances under the Montreal Protocol 1986:202405),
http://ozone.unep.org/Publications/Production_andsaumption2005.pdiaccessed 7 August 2012).
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C.19 Among the MDGs, Goal 7 (Ensure environmental soatality, Target 7A - Integrate the
principles of sustainable development into coupwijcies and programmes and reverse the
loss of environmental resources) identifies thescomption of ODSs as one of its indicators
on which reporting should be done.

The Convention on Wetlands of International Importance, especially as Waterfowl Habitat
(The Ramsar Convention)

C.20 The Ramsar Convention is an international treatytfe conservation and sustainable
utilisation of wetlands*? Signed in 1971, it is an intergovernmental trebgt provides a
framework for national action and international gexation. It is intended to stem the
progressive encroachment on and loss of wetlangsamal in the future, recognising the
fundamental ecological functions of wetlands areirtaconomic, cultural, scientific, and
recreational value. Parties are charged with ity@mg suitable wetlands for placement on
the List of Wetlands of International Importancksé@ecalled ‘Ramsar Sites’). National
reporting covers a well-developed set of indicatorshe ecological character of sites, the
conservation status of wetlands, bird populatietsthat cover its effectiveness at different
levels of implementatioft:

United Nations Convention to Combat DesertificatiofUNCCD)

C.21 The UNCCD, particularly in Africa, is a Conventitmcombat desertification and mitigate
the effects of drought through national action paogmes that incorporate long-term
strategies supported by international cooperatihgartnership arrangements.

C.22 The Convention, stemming from a direct recommendati Agenda 21, was adopted in
Paris in June 1994 and entered into force in Deeerh®96'"° It is the first and only
international legally binding framework set up tileess the problem of desertification. The
Convention is based on the principles of partiegrgtpartnership and decentralization - the
backbone of good governance and sustainable dewelutp The core set of impact indicators
used for monitoring purposes aré:

12 Text of the Ramsar Convention on Wetlands of atipnal Importance Especially as Waterfowl Habiatailable from
http://www.ramsar.org/cda/en/ramsar-documents-teseis/ramsar/1-31-38_4000 (Bccessed 8 August 2012).

113 International Expert Workshop on the 2010 BiodivgrIndicators and Post-2010 Indicator Developnmn#-5, (3 February 2011). Available
from http://www.cbd.int/doc/meetings/ind/emind-Official/emind-02-08d-en.pdfaccessed 4 November 2012).

114 Text of the United Nations Convention to Combas@&tification. Available from http://www.unccd.ieti/about-the-convention/Pages/Text-
overview.aspxaccessed 5 November 2012).

M5 UN “Agenda 21", (United Nations Conference on Eomiment & Development), Rio de Janeiro, Brazilp34 June 1992. Available from
http://sustainabledevelopment.un.org/content/docusiégenda2l.pdfaccessed 17 October 2012).

16Report of the Conference of the Parties on itshné@ission September to October 2009 ICCD/COP($¢B1, Annex 1. Available from
http://www.unccd.int/cop/officialdocs/cop9/pdf/1&Hdeng.pdfiaccessed 22 October 2012).
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I. Decrease in the number of people negatively impidayethe process of
desertification/land degradation and drought;
ii. Increase in the proportion of households living\abthe poverty line in affected
areas;
iii. Reduction in the proportion of the population bekbw minimum level of dietary
energy consumption in affected areas;
iv. Reduction in the total area affected by desertificéland degradation and drought;
V. Increases in net primary productivity in affectedas;
vi. Increases in carbon stocks (soil and plant biomassffected areas; and
vii. Areas of forest, agricultural and aquaculture estesyis under sustainable
management.

The United Nations Convention on the Law of the Se@JNCLOS)

C.23 The UNCLOS is the international agreement thatlteddrom the third United Nations
Conference on the Law of the Sea (UNCLOS III), wahtigok place from 1973 through
1982 The Convention defines the rights and responsisliof nations in their use of the
world's oceans, establishing guidelines for busiegsthe environment, and the management
of marine natural resources. The Convention, catedun 1982, replacing four 1958 treaties.
UNCLOS came into force in 1994.

C.24 Enforcement of the Convention is facilitated byamigations such as the International
Maritime Organization, the International Whalingr@mission, and the International Seabed
Authority (the last being established by the UN @Gantion).

C.25 Aside from its provisions defining ocean boundarissicle 145 of the Convention
explicitly provides for protection of the marinevionment. Yet other articles of the
Convention relate to freedom of scientific researatihe high seas and creation of a legal
system for controlling the exploitation of minerakources in deep seabed areas beyond
national jurisdictior*® Following are the fishery-related UNCLOS susthitiy indicators
which have been posited by the FAO for monitorifhthes Convention. The fishery-related
indicators aré*®

i. Yield-related indicators such as Catches, Catcheydelagic/Demersal ratio (P/D);
ii. Capacity-related indicators such as Fishing efféighing intensity, etc;
iii. Other economic indicators such as Investment, Lelvelibsidies, etc;

17 Text of the United Nations Convention on the Lawhe Sea. Available from
http://www.un.org/Depts/los/convention_agreemeatd#ffunclos/unclos_e.p@éccessed 17 October 2012).

18 Ynited Nations Convention on the Law of the Sezailable from
http://www.un.org/Depts/los/convention_agreememtsyention_overview_convention.htaccessed 17 October 2012).

19FAO, Land quality indicators and their use in airsible agriculture and rural development, Inditatif Sustainable Development of Fisheries,
Appendix 2. Available from http://www.fao.org/dopr®V4745E/w4745e0f.htrtaccessed 18 October 2012).
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iv. Technological indicators such as Lists of accepgtgelar, etc;

v. Social indicators such as Coastal populations atobRetween fisheries and other
revenues, etc; and

vi. Institutional indicators such as Percent of fiseeGovered by measurement
committees.

United Nations Framework Convention on Climate Chage (UNFCCC) and the Kyoto
Protocol

C.26 The UNFCCC has the goal of preventing "dangerougidn interference with the climate
system. Its immediate objectives included beginfitagonsider what can be done to
reduce global warming and to cope with whatevepenmature increases are inevitabie”.
A number of nations have approved an addition ¢atdaty, the Kyoto Protocol, which
has more powerful (and legally binding) measuré® Kyoto Protocol, an international
and legally binding agreement to reduce GHG enmmssiworldwide, entered into force in
February 2005. With regard to national reportingfitaring, Parties to the Convention
submit national GHG inventories to the Climate Gjeeecretariat GHG Inventory data
categories are:

I. Energy;
ii. Industrial processes;
iii. Solvent and other product use;
iv. Agriculture;
v. Land Use, Land-Use Change and Forestry (LULUCF)
vi. Waste; and
vii. Other.

120 UNFCCC, Essential Background, The Convention aedRrotocol. Available from http://unfccc.int/esteh background/items/2877.php
(accessed 19 October 2012).
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Annex D: Classifications and environment statistics

D.1 This annex provides supporting material for the inmoportant and widely-used
classifications, categories and other groupingsveait to the field of environment statistics.
None of these should be considered as mandatorgorting purposes.

D.2 Considerable work has been done by FAO and paegencies including UNEP and the
European Environment Agency in the developmenénd lcover and land use classifications.
After a comprehensive global consultation processlassification composed of 14 classes
has been developed in the SEEA Central FrameWdrkThese 14 classes have been
generated using the Land Cover Classification 8ygleCCS), version 3 approach, created
by FAO, and thus provide a comprehensive set af @ver types, mutually exclusive and
unambiguous, with clear boundaries and systemafinitons.

1 Artificial surfaces (including urban and assosibareas)
2 Herbaceous crops

3 Woody crops

4 Multiple or layered crops

5 Grassland

6 Tree covered areas

7 Mangroves

8 Shrub covered areas

9 Shrubs and/or herbaceous vegetation, aquategolarly flooded
10 Sparsely natural vegetated areas

11 Terrestrial barren land

12 Permanent snow and glaciers

13 Inland water bodies

14 Coastal water bodies and inter-tidal areas

121 United Nations, 2012. “System of Environmental-Emmic Accounting”. White cover publication, pre-esfittext subject to official editing.
Available from_https://unstats.un.org/unsd/envactimg/White _cover.pdfaccessed 20 December 2012).
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D.3 A reference framework for the classification ofdamse is provided in the SEEA Central
Framework?® as agreed after a comprehensive global consuitptincess. The development
of the land use classification included in the SEEM by the FAO, has been based on
practices already in use in major international mational land use databases adjusted to
meet the different needs which have arisen dutieggtobal consultation process on this
issue.

1.1 Agriculture

1.1.1 Land under
temporary crops

1.1.1.1 Cereals

1.1.1.2 Vegetables and melons

1.1.1.3 Temporary oilseed crops

1.1.1.4 Root/tuber crops with high starch
inulin conten

1.1.1.5 Temporary spice crops

1.1.1.6 Leguminous crops

1.1.1.7 Sugar crops

1.1.1.8 Other temporary crops

1.1.2 Land under temporary meadows and pastures

1.1.3 Land with temporary fallow

1.1.4 Land under
permanent crops

1.1.4.1 Fruit and nuts

1.1.4.2 Permanent oilseed crops

1.1.4.3 Beverage and permanent spice ct

1.1.4.4 Other permanent crops

1.1.5 Land under
permanent
meadows and
pastures

1.1.5.1 Cultivated permanent meadows a
pastures

1.1.5.2 Naturally grown permanent
meadows and pastu

1.1.6 Agricultural land under protective cover

1.2 Forestry

1.2.1 Forest land

1.2.1.1 Primary regenerated forest

1.2.1.2 Other naturally regenerated forest

1.2.1.3 Planted forest

1.2.2 Other wooded land

1.3 Land use for
aquaculture

1.3.1 Land use for hatcheries

1.3.2 Managed grow-out sites on land

ops

122 United Nations, 2012. “System of Environmental-Emmic Accounting”. White cover publication, pre-esdittext subject to official editing.
Available from_https://unstats.un.org/unsd/envactimg/White _cover.pdfaccessed 20 December 2012).
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1.4.1 Mining and quarrying

1.4.2 Construction

1.4 Use of built | 1.4.3 Manufacturing

up and related | 1.4.4 Technical infrastructure

areas 1.4.5 Transport and storage

1.4.6 Commercial, financial, and public services

1.4.7 Recreational facilities

1.4.8 Residential

1.5 Land used for maintenance and restorationdf@mmental functions

1.6 Other uses of land, n.e.c

1.7 Land not in use

2. Inland waters

2.1 Inland waters used for aquaculture or holdauilities

2.2 Inland waters used for maintenance and regtaraf environmental functions

2.3 Other uses of inland waters n.e.c.

2.4 Inland waters not in use

3. Coastal waters

3.1 Coastal waters used for aquaculture or holthntjties

3.2 Coastal waters used for maintenance and réstof environmental functions

3.3 Other uses of coastal waters n.e.c.

3.4 Coastal waters not in use

4. Exclusive Economic Zone (EEZ)

4.1 EEZ areas used for aquaculture or holdingifess|

4.2 EEZ areas used for maintenance and restoratiemvironmental functions

4.3 Other uses of EEZ areas n.e.c

4.4 EEZ areas not in use

D.4 The Classification of Environmental Protection Aittes (CEPA) has been in place since
2000, covering the classes of activities pertaitmgnvironment protection. Subsequent
work to develop an overarching Classification fovEonmental Activities (CEA) that
incorporates the CEPA and an interim listing obrese management activities has been
undertaken. The CEA classification has been deeelas part of the SEEA Central

Framework:?®

123 United Nations, 2012. “System of Environmental-E@mic Accounting”. White cover publication, pre-&di text subject to official editing.

Available from_https://unstats.un.org/unsd/envactimg/White _cover.pdfaccessed 20 December 2012).
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|. Environmental Protection

1. Protection of
ambient air and
climate

1.1 Prevention of | 1.1.1 for the protection of ambient air

pollution through

in-process 1.1.2 for the protection of climate and 0zq

modifications layer

1.2 Treatment of | 1.2.1 for the protection of ambient air

exhaust gases and| 1.2.2 for the protection of climate and 0zQ

ventilation air layer

1.3 Measurement, control, laboratories and the like

1.4 Other activities

2. Wastewater
management

2.1 Prevention of pollution though in-process migdiion

2.2 Sewerage networks

2.3 Wastewater treatment

2.4 Treatment of cooling water

2.5 Measurement, control, laboratories and the like

2.6 Other wastewater management activities

3. Waste
management

3.1 Prevention of pollution through in-process nficdiions

3.2 Collection and transport

3.3 Treatment and | 3.3.1 Thermal treatme

disposal of 3.3.2 Landfill

hazardous waste | 3.3.3 Other treatment and disposal

3.4 Treatment and | 3.4.1 Incineration

disposal of non- |3 4.2 Landfill

hazardous waste | 3 4.3 Other treatment and disposal

3.5 Measurement, control, laboratories and the like

3.6 Other waste management activities

4. Protection and
remediation of

soil, groundwater
and surface wate

4.1 Prevention of pollutant infiltration

4.2 Cleaning up of soil and water bodies

4.3 Protection of soil from erosion and other pbgkdegradation

4.4 Prevention and remediation of soil salinity

4.5 Measurement, control, laboratories and the like

4.6 Other activities

5. Noise and
vibration
abatement
(excluding
workplace
protection)

5.1 Preventive in- | 5.1.1 Road and rail traffic

process . .
modifications at the 5.1.2 Air traffic
source 5.1.3 Industrial and other noise

5.2 Construction of| 5.2.1 Road and rail traffic

anti noise/vibration 522 Air traffic

facilities

5.2.3 Industrial and other noise

5.3 Measurement, control, laboratories and the like

5.4 Other activities

276

ne

ne



6. Protection of
biodiversity and
landscapes

6.1 Protection and rehabilitation of species aruthts

6.2 Protection of natural and semi-natural landssap

6.3 Measurement, control, laboratories and the like

6.4 Other activities

7. Protection
against radiation
(excluding
external safety)

7.1 Protection of ambient media

7.2 Transport and treatment of high level radia@ctvaste

7.3 Measurement, control, laboratories and the like

7.4 Other activities

8. Research and

8.1 Protection of 8.1.1 Protection of ambient air

ambient air and

e

climate 8.1.2 Protection of atmosphere and clima
devglopment for 8.2 Protection of water
enV|ror!mentaI 8.3 Waste
protection 8.4 Protection of soil and groundwater
8.5 Abatement of noise and vibration
8.6 Protection of species and habitats
8.7 Protection against radiation
8.8 Other research on the environment
9.1 General 9.1.1 General administration, regulation and
environmental the like
9. Other administration and .
environmental management 9.1.2 Environmental management
protection
activities 9.2 Education, training and information

9.3 Activities leading to indivisible expenditure

9.4 Activities n.e.c.

Il. Resource management (Interim)

10. Management
of mineral and
energy resources

10.1 Reduction of the intake of mineral and eneggppurces

10.2 Reduction of minerals use through the redoaticscraps
and the production and the consumption of recynlaterials and
products and reduction of heat and energy lossgeRergy
savings

10.3 Measurement, control, laboratories and theridated to
mineral and energy resources

10.4 Other activities for the management of minaral energy
resources

11. Management
of timber
resources

11.1 Reduction of the intake of timber resources

11.2 Reduction of the consumption of forest (wond aon
wood)-related products

11.3 Reforestation and afforestation

11.4 Forest fires

11.5 Measurement, control, laboratories and theridated to
natural timber resources

11.6 Other activities for the management of timiesources

12. Management
of aquatic

12.1 Reduction of the intake of aquatic resources

12.2 Replenishment of aquatic resources stocks
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12.3 Measurement, control, laboratories and therigated to
aquatic resources
12.4 Other activities for the management of aquasources

13. Management | 13.1 Reduction of the intake of biological resosr{excl. timber

of other and aquatic resources)
biological 13.2 Replenishment of biological resources stoeksl( timber
resources (excl. | and aquatic resources)
timber and 13.3 Measurement, control, laboratories and treriated to

aquatic resources)biological resources stocks (excl. timber and @quasources)
13.4 Other activities for the management of biatagjresources
(excl. timber and aquatic resources)

14.1 Reduction of the intake of water resources

14.2 Reduction of water losses and leaks, wateserand savings
14.3 Replenishment of water resources

14.4 Measurement, control, laboratories and thergated to
water resources

14.5 Other activities for the management of wadspurces

14. Management
of water resource

15. Research and 15.1 Mineral and energy resources

development 15.2 Timber resources
activities for 15.3 Aquatic resources
resource 15.4 Other biological resources
management 15.5 Water resources
15.6 Other R&D activities for natural resource ngaraent
16. Other 16.1 General 16.1.1 General administration, regulation
resource administration of and the like
management natural resources 16.1.2 Environmental management

activities 16.2 Education, training and information

16.3 Activities leading to indivisible expenditure
16.4 Activities n.e.c.

D.5 Environment statistics classifications developed atopted by the Statistical Division of the
Economic Commission for Europe (ECE) between 198D1996 have been used extensively
for international data collection. The ECE envir@nt statistics classifications are
heterogeneous and are not pure classificatiorfsitraditional sense; most of them include
more than one single hierarchical classificatidiey also include recommendations for
definitions, measurement methods and tabulatidiese classifications include:

I. ECE Standard Statistical Classification of Watee (IK989);
ii. ECE Standard Statistical Classification of Marinatéf Quality (1992) — See Table
C.4;
iii. ECE Standard Statistical Classification of Freslewgluality for the Maintenance of
Aquatic Life (1992) — See Table C.5;
iv. ECE Standard Statistical Classification of Land (I<#89);
v. ECE Standard Statistical Classification of Wasi€3890);
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vi. ECE Standard Statistical Classification of AmbiamtQuality (1990) — See Table
C.6;
vii. ECE Standard Statistical Classification of Floraufra and Biotopes (1996); and
viii. Single European Standard Statistical ClassificatioBnvironment Protection
Activities and Facilities (1994).
Many of these classifications have been revisedakeh over to be included in more recent
classifications such as those on land cover, laedamd environment protection activities (see
Tables C.1-3). The following Tables 4-6 contain BHE€E classifications that are still in use in
environment statistics and have global relevance.

Table D.4: ECE Standard Statistical Classificatiorof Marine Water Quality

(1992)
Oxygen regime Class interpretation:
Major criteria: Oxygen Class I: Excellent oxygen conditions for the metaince
content in marine bottom | of aquatic life.
waters Class Il: Good oxygen conditions for the mainteeanic
aquatic life

Class IlI: Slight oxygen deficiencies cause ocaaaio
formation of hydrogen sulphide.

Class IV: Chronic deficiencies of oxygen and frague
occurrence of hydrogen sulphide impair reproduchioa
cause other sublethal chronic impacts to aquéic i
Class V: Frequent oxygen depletion leads to teuels
of hydrogen sulphide with acute sublethal or ledffcts
for aquatic life.

Eutrophication

Major criteria: Trophic state : _
of marine surface water ang€lass I: Oligotrophic

the best available expert | Class Il: Mesothrophic
judgement regarding the Class llI: Slightly eutrophlq
impact of trophic state on | Class IV: Strongly eutrophic

Class interpretation:

aquatic life. Class V: Hypertrophic
Pollution by harmiul Class interpretation:
substances

Class I: Approximate natural level or very low
background contamination.

Class II: [To be determined in accordance with the
absence of observable effects ('no observabletgjfea
aquatic life.]

Class Ill: [To be determined in accordance with
occurrence of lowest observable effects on aqlittjc
not exceeding threshold levels in species.]
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Pollution by radioactivity
Major criteria: [To be
determined]

Class IV: Chronic toxicity
Class V: Acute toxicity

Class interpretation:
[To be determined]

Table D.5: ECE Standard Statistical Classificatiorof Surface Freshwater Quality

for the Maintenance of Aquatic Life (1992)

Oxygen regime

Oxygen content, together
with presence of oxygen-
demanding substances, anc
the impact of oxygen conter
levels on aquatic life

Eutrophication

Major criteria: Trophic state
and best available expert
judgement regarding the
impact of trophic state on
aquatic life, maintaining
consistency between the thr

Class interpretation:

Class I: Constant near-saturation of oxygen content
Insignificant presence of oxygen demanding subsiar
| from the point of view of aquatic life.

IClass II: The oxygen saturation of water is goGokygen
demanding substances do not normally disturb oxyge
saturation.

Class IlI: Oxygen deficiencies may occur in the
hypolimnion. The presence of oxygen-demanding
substances risks sometimes considerable negatpactsi
on aquatic life through the reduction of oxygenteah
Class IV: Oversaturation of oxygen or oxygen deficy
occur in the epilimnion and oxygen deficiencies are
frequent in the hypolimnion, possibly owing to ahim
problems with the presence of oxygen- demanding
substances.

Class V: Acute problems occur in oxygen regime, i.e
oversaturation or oxygen deficiency in the epiliomi
and oxygen deficiency leading to anaerobic conuitio
the hypolimnion. The high level of presence ofgety-
demanding substances may equally cause acute oxyq
deficiencies.

Class interpretation:

Class I: Clear, oligotrophic water with, at mosteay
slight, occasional anthropogenic pollution with amg
matter. Low nutrient content, provides spawning
grounds for salmonids.

Class II: Slightly polluted, mesotrophic water rigtey
emmall discharges of organic matter. The loadingg m

c

-

Jen

variables

lead to slightly increased primary productivity.
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Acidification

Major criteria:
Toxicological impact of
acidity on aquatic life as
established in US-EPA
practices

Metals

Major criteria:

Toxicological impact on
aqguatic life as established i
US-EPA practices

Chlorinated
micropollutants and other

Class lll: Moderately eutrophic water receiving
considerable amounts of discharges of organic meatt
nutrients. The level of primary production is
considerable, and some changes in community stajct
including fish species, can be observed.

Class IV: Strongly eutrophic, polluted water, recey
discharges of organic matter, nutrients, and hdrmfu
substances. Algal blooms are common. Increased
decomposition of organic matter together with
stratification of water bodies may entail anaerobic
conditions and fish kills. Mass occurrences ofenor
tolerant species; populations of fish and benthic
organisms are affected.

Class V: Extensively polluted, hypertrophic water.
Decomposers dominate over producers. Fish or igent
species do not occur permanently.

Class interpretation:

Class I: The buffering capacity of the water isyver
good.

Class II: The buffering capacity of the water i®do
Class lll: The buffering capacity is weak but ketes
acidity of the water at levels still suitable foost fish.
Class IV: The buffering capacity is exceeded, legudd
levels of acidity which affect the development pdwn.
Class V: The water is without buffering capacityl ais
acidity is toxic for fish species.

Class interpretation:

Class I: No anthropogenic pollution with inorganic
matter.

NClass II: Concentrations are below midpoint between
natural and chronically toxic levels.

Class lll: Concentrations are above midpoint betwee
natural and chronically toxic levels.

Class IV: Excursions beyond chronic criteria
concentrations occur, but do not establish chrdpica
toxic conditions in terms of concentration levelstation
or frequency.

Class V: Excursions beyond chronic criteria
concentrations allow acutely toxic conditions imie
of concentration levels, duration or frequency.

Class interpretation:
Class I: Not applicable

S

281



hazardous substances Class II: Not applicable

Major criteria: Class lll: Loadings are evident, but concentratiames
Toxicological impact on below chronic and acute criteria levels.

aguatic life as established inClass IV: Excursions beyond chronic criteria
US-EPA practices concentrations occur, but do not establish chrdigica
toxic conditions in terms of concentration levels,
duration or frequency.

Class V: Excursions beyond chronic criteria
concentrations allow acutely toxic conditions imts of
concentration levels, duration or frequency.

Class interpretation:

Radioactivity

Major criteria: [To be determined after experience is gained throug
aquatic life

Table D.6: ECE Standard Statistical Classificatiorof Ambient Air Quality (1990)

Chemicals and their relevance in measurement estirtian
(E = emissions; C = concentrations; | = at imp#&atians; B = at national or regional background
stations; G = at global background stations)
E CICBG
1.  Sulphur compounds
1.1 Sulphur oxides (incl. emissions of
hydrogen sulphide) X X X
1.2 Particulate sulphate X X
2. Oxidized nitrogen compounds and oxidants
2.1 NQ (excluding nitrous oxide) X X X
2.2 Nitric acid and particulate nitrate X X X
2.3 Ozone - tropospheric X X
- stratospheric X
2.4 Nitrous oxide (tropospheric) X
3.  Reduced nitrogen compounds
3.1 Ammonia X X X
3.2 Particulate ammonium compounds X X X
4.  Inorganic carbon compounds
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4.1 Carbon monoxide X X X
4.2 Carbon dioxide X X
5. Halogens and inorganic halogen compounds X X
6. Volatile organic compound&
(incl. halogenated compounds)
6.1 Methane X X
6.2 Non-methane compounds
6.2.1 Aldehydes X X X
6.2.2 CFCs X X
6.2.3 Halons X X
6.2.4 Other halogenated hydrocarbons X X
7.  Heavy metalgto be specified) X X X
8. Suspended particulate matter X X X X
9. Chemical composition of precipitation water X X

Emissions [tons/year]
1. Emissions from stationary sources

1.1 By process

1.1.1 Combustion of fuels
1111 In power plants
1.1.1.2 In industrial establishments, excl. poplants
1113 In other economic activities and donedstiating

1.1.2 Other processes, incl. evaporation
1.1.21 In industrial sources
1.1.2.2 In non-industrial and domestic sources

1.2 By activity

1.2.1 Agricultural etc. (ISIC 01)

1.2.2 Mining and quarrying (ISIC 10-14)

1.2.3 Manufacture of paper and paper produSt€(21)

124 Manufacture of coke (ISIC 231)

1.25 Manufacture of refined petroleum prod@iGsC 232)
1.2.6 Manufacture of chemicals and chemical petsd(ISIC 24)
1.2.7 Manufacture of rubber and plastic prod(I&KC 25)

1.2.8 Manufacture of other non-metallic mingnalducts (ISIC/26)
1.2.9 Manufacture of basic iron and steel (ISKZ)2

1241t may become possible to add relevant dioxinsi¢tpolychlorinated debenzo dioxins and furansj aeparate group under this heading once

sufficiently reliable emission and/or concentratitata become available.
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1.2.10 Manufacture of basic precious and noredermetal (ISIC/272)
1.2.11 Electricity, gas, steam and hot watepgu@dSIC 40)

1.2.12 Other economic activities

1.2.13 Households

1.3 By availability of cleaning

1.3.1  Without cleaning
1.3.2  With cleaning or equivalent device

2. Emission from mobile sources

2.1 From road transport

2.1.1 Using motor spirit (gasoline)
2.1.2 Using gas (diesel) ol
2.1.3 Using other fuels

2.2 From railway transport
2.3 From other transport
2.4 From other mobile sources
Emissions should at this time be reported on thewong materials:

- Sulphur oxides, incl. hydrogen sulphide [intsiof SQ)]

- NGO, excl. nitrous oxide [in units of NP

- Ammonia

- Carbon monoxide

- Carbon dioxide [in units of GD

- Total volatile organic compounds, incl. halogid compounds
- Lead

- Mercury

- Cadmium

- Suspended particulate matter

Emission data on items 1.1.1.1 to 1.1.1.3 shoulorbken down by type of fuel as follows:
- Coal and coal products
- Products obtained from petroleum refineries
- Natural gas
- Other fuels
Concentrations in ambient air

2.1 Concentrations at impact stations

2.1.1 Sulphur oxides [expressed as]SO
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2.1.2 Nitrogen oxides [expressed as,NO
2.1.3 Carbon monoxide

214 VOCs (to be specified)

2.15 Lead

2.1.6 Mercury

2.1.7 Cadmium

2.1.8 Suspended particulate matter

2.2 Concentrations at national/regional backgraiations

221 Sulphur oxides [expressed as]SO

2.2.2 Particulate sulphate

2.2.3 Nitrogen oxides [expressed as,NO

2.2.4 Nitric acid and particulate nitrate

2.25 Ozone (tropospheric)

2.2.6 Ammonia

2.2.7 Particulate ammonium compounds

2.2.8 VOC:s (to be specified)

229 Chemical composition of precipitation (pH/Hammonium, nitrate,
chloride and sulphate ions, sodium, potassium, e&gm and calciun
ions, conductivity)

—

2.3 Concentrations at global background stations

2.3.1 Ozone (stratospheric)

2.3.2 Carbon dioxide

2.3.3 Methane

2.3.4 CFCs

2.35 Halons

2.3.6 Nitrous oxide

2.3.7 Suspended particulate matter

Depositions
3.1 Wet acidifying deposition
3.1.1  Sulphur dioxide and sulphate expressedlphar content
3.1.2 Nitrogen dioxide, nitric acid and nitraigoeessed in nitrogen content
3.1.3  Ammonia and ammonium compounds expressaittragen content

3.1.4  pH/H+

Note Other deposition indicators may be added, onee tlevelopment is sufficiently advanced.

D.6 The classifications to be used in the FDES to degastatistics on natural disasters are based
on the Centre for Research on the Epidemiologyisédflers (CRED) Emergency Disasters
Database (EM-DAT). The types of data to be regstén this component of environment
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statistics, at the most disaggregated variabld,leae include, for each calendar year or other
appropriate time frame:

1. Identification 1.1 Name or denomination (if any)

1.2 Location and course, spatial trajectory or
occurrence

1.3 Magnitude (scale)

1.4 Date

1.5 National declaration of disaster

1.6 Maps and pictures - hyperlink

1.7 Appeal for international assistance

2. Type of natural 2.1 Disaster sub-group

disaster

2.2 Disaster main type

Table D.8: CRED EM-DAT general classifications®

Disaster

Disaster Main Type Disaster Subtype
Sub-group yp yp

1 | Geophysical Earthquake 1.1.1 Ground Shaking
1.1.2| Tsunami
1.2| Volcano 1.2.1] Volcanic eruption
Mass movement
1.3| (dry) 1.3.1| Rockfall
1.3.2| Avalanche
1.3.3| Landslide
1.3.4] Subsidence
2 | Meteorological | 2.1 | Storm 2.1.1| Tropical Storm
Extra-Tropical cyclone (winter
2.1.2| storm)
2.1.3| Local / Convective Storm
3 | Hydrological 3.1| Flood 3.1.1| General river flood
3.1.2| Flash flood
3.1.3| Storm surge/coastal flood

125 CRED, EM-DAT, “Classification”. Available from Hit//www.emdat.be/classificatiof@mccessed 7 January 2013).
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Mass Movement
3.2| (wet) 3.2.1| Rockfall

3.2.2 | Debris flow

3.2.3| Debris avalanche

3.2.4| Sudden Subsidence
3.2.5| Long-lasting subsidence

Extreme
4 | Climatological | 4.1 | Temperatures 4.1.1 Heat Wave
4.1.2| Cold Wave
4.1.3| Extreme winter conditions
4.2| Drought 4.2.1) Drought
4.3| Wild fire 4.3.1 | Forest fire
Land fires (grass, scrub, bush
4.3.2] etc.)
5 | Biological 5.1| Epidemic 5.1.1| Viral infectious diseases

5.1.2| Bacterial infectious diseases
5.1.3| Parasitic infectious diseases
5.1.4| Fungal infectious diseases
5.1.5| Prion infectious diseases
5.2| Insect infestation 5.2.1 Type of insect

5.3| Animal stampede | 5.3.1 Type of animal

D.7 Through its World Commission on Protected Areas B¥{; the International Union for
Conservation of Nature (IUCN) has provided thenma¢ional guidelines on the
categorisation of protected areas for nearly atquaf a century®® These categories are
internationally recognised and facilitate a globatem for defining, recording and
classifying protected areas and the wide varietgpefcific aims they might embody.
Acknowledged on an international level and oftesonporated into national legislation, the
categories below are based upon the managemeirtivegof a protected area.

Table D.9 Classification of protected areas

la: Strict Nature Category la are strictly protected areas set aside to protect biodiversity and
Reserve also possibly geological/geomorphological features, where human
visitation, use and impacts are strictly controlled and limited to ensure
protection of the conservation values. Such protected areas can serve as
indispensable reference areas for scientific research and monitoring.

128 UNEP, IUCN Management Categories. Available frap:www.unep-wcmc.org/iucn-protected-area-managmatategories_591.html
(accessed 6 January 2013).
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Ib: Wilderness Area Category |b protected areas are usually large unmodified or slightly
modified areas, retaining their natural character and influence, without
permanent or significant human habitation, which are protected and
managed so as to preserve their natural condition.

II: National Park Category Il protected areas are large natural or near natural areas set aside
to protect large-scale ecological processes, along with the complement of
species and ecosystems characteristic of the area, which also provide a
foundation for environmentally and culturally compatible spiritual,
scientific, educational, recreational and visitor opportunities.

[ll: Natural Monument | Category lll protected areas are set aside to protect a specific natural

or Feature monument, which can be a landform, sea mount, submarine cavern,
geological feature such as a cave or even a living feature such as an ancient
grove. They are generally quite small protected areas and often have high

visitor value.
IV: Habitat/Species Category IV protected areas aim to protect particular species or habitats
Management Area and management reflects this priority. Many category IV protected areas

will need regular, active interventions to address the requirements of
particular species or to maintain habitats, but this is not a requirement of
the category.

V: Protected A protected area where the interaction of people and nature over time has
Landscape/Seascapep“’duced an area of distinct character with significant ecological, biological,
cultural and scenic value: and where safeguarding the integrity of this
interaction is vital to protecting and sustaining the area and its associated
nature conservation and other values.

VI: Protected area Category VI protected areas conserve ecosystems and habitats, together
with sustainable use with associated cultural values and traditional natural resource
of natural resources management systems. They are generally large, with most of the area in a

natural condition, where a proportion is under sustainable natural resource
management and where low-level non-industrial use of natural resources
compatible with nature conservation is seen as one of the main aims of the
area.

D.8 The IUCN Red List Categories and Criteria are idezhto be an easily and widely
understood system for classifying species at higihaf global extinction. The general aim of
the system is to provide an explicit, objectivenfeavork for the classification of the broadest
range of species according to their extinction.tiék

127 |UCN, Red List. Available from http://www.iucnrest.org/documents/redlist_cats_crit_en.facessed 14 January 2013).
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Figure D.1: Structure of the categories

Extinct {EX)

Extinct in the Wild (EW)

Critically Endangered (CRH)

(Adequate data) (Threatened) Endangered (EN)

Vulnerable (VU)

(Evaluated) Near Threatened (NT)

Least Concern (LC)

Data Deficient (DD)

Not Evaluated (NE)

Source: IUCN Red List Categories and Criteria \Gars3.1
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Glossary
(Under development.)
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