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Preface

This publication presents the Framework for the Development of Environment Statistics (FDES
2013), which is the revised version of the original FDES published in 1984 by the United Nations
Statistics Division (UNSD). The United Nations Statistical Commission, at its forty-first ses-
sion (23-26 February 2010), endorsed a work programme and the establishment of an Expert
Group for the revision of the FDES and the development of a Core Set of Environment Statis-
tics, taking into account the scientific, political, technological, statistical and experience-based
developments of recent decades.

The United Nations Conference on Sustainable Development (Rio+20, June 2012)
outcome document, “The Future We Want”,! includes several references to the importance
of environmental data, information and indicators. The FDES 2013 is expected to contribute
significantly to improved monitoring and measurement of the environmental dimension
of sustainable development and the post-2015 development agenda. The use of the FDES
2013 in national statistical systems will enhance developments in this field of statistics, as
it is a multipurpose and flexible tool that can be tailored to address specific environmental
policy concerns and priorities of countries, and can accommodate their levels of statistical
development.

The FDES 2013 covers issues and aspects of the environment that are relevant for analy-
sis, policy- and decision-making. It is designed to assist all countries in the formulation of
environment statistics programmes by (i) delineating the scope of environment statistics and
identifying its constituents; (i) contributing to the assessment of data requirements, sources,
availability and gaps; (iii) guiding the development of multipurpose data collection processes
and databases; and (iv) assisting in the coordination and organization of environment statistics,
given the inter-institutional nature of the domain.

The revision of the FDES was undertaken as part of UNSD’s work programme on envi-
ronment statistics. The Expert Group on the Revision of the FDES assisted UNSD in imple-
menting the revision process. The United Nations Statistical Commission at its forty-fourth
session (28 February-1 March 2013) endorsed the FDES 2013 as the framework for strengthen-
ing environment statistics programmes in countries, and recognized it as a useful tool in the
context of sustainable development goals and the post-2015 development agenda.
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Introduction

Why is a framework needed?

Though environment statistics is still a relatively new statistical domain, the demand for such
statistics is increasing in conjunction with continuing environmental degradation and the
challenges associated with improved environmental management. The recognition that human
well-being depends on the environment has led to a growing list of environmental issues on
which decisions must be taken, such as climate change, biodiversity loss and natural resource
management. Given the need for governments, businesses, households and other decision mak-
ers to deal effectively with these issues, the environment statistics informing them must be of
the highest quality possible.

Environment statistics provide information about the state and changes of environmen-
tal conditions, the quality and availability of environmental resources, the impact of human
activities and natural events on the environment and the impact of changing environmental
conditions. They also provide information about the social actions and economic measures
that societies take to avoid or mitigate these impacts and to restore and maintain the capacity
of the environment to provide the services that are essential for life and human well-being.

Environment statistics thus cover a wide range of information and are multi- and inter-
disciplinary in nature. They originate from a variety of institutions that collect data and, simi-
larly, numerous methods are used to compile them. The field of environment statistics requires
an appropriate framework to guide its development, coordination and organization.

This environment statistics framework (i) marks out the scope of environment statis-
tics; (ii) facilitates a synthesized presentation of data from various subject areas and sources;
(iii) simplifies the complexity of the environment appropriately so that it can be measured more
easily; (iv) helps to identify the range of statistics relevant to societal decision-making regarding
the environment; (v) is consistent with statistical frameworks already used in other domains to
facilitate the integration of environment statistics; and (vi) is conceptually based.

Background

A Framework for the Development of Environment Statistics2 (FDES) was first published in 1984
by the United Nations Statistics Division (UNSD), along with its subsequent publications, Con-
cepts and Methods of Environment Statistics: Human Settlements Statistics3 (1988) and Concepts
and Methods of Environment Statistics: Statistics of the Natural Environment* (1991). The 1984
FDES and subsequent publications have been a useful framework for guiding countries in the
development of their environment statistics programmes. Since its publication, many scientific,
political, technological, statistical and experience-based developments have occurred, which
suggested that the FDES could benefit from revision.

Consequently, the United Nations Statistical Commission, at its forty-first session (23-
26 February 2010), endorsed a work programme and the establishment of an Expert Group
for the revision of the FDES and the development of a Core Set of Environment Statistics. The
members of the Expert Group represented prod cers and users of environment statistics of

2

United Nations Statistics Division
(1984). A Framework for the
Development of Environment
Statistics, available from
http://unstats.un.org
/unsd/publication/SeriesM
/SeriesM_78e.pdf (accessed

4 August 2017).

United Nations Statistics Division
(1988). Concepts and Methods of
Environment Statistics: Human
Settlements Statistics—

A Technical Report, available from
http://unstats.un.org/unsd
/publication/SeriesF/SeriesF_51e
.pdf (accessed 4 August 2017).
United Nations Statistics Division
(1991). Concepts and Methods of
Environment Statistics: Statistics of
the Natural Environment—

A Technical Report, available from
http://unstats.un.org/unsd
/publication/SeriesF/SeriesF_57E
.pdf (accessed 4 August 2017).
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countries from all regions and at different stages of development, as well as several international
organizations, specialized agencies and non-governmental organizations (NGOs).>

The revision process

The revision was based on an agreed set of criteria and has been supported by extensive inter-
national expert consultation. The 1984 FDES was used as the starting point. It was revised
taking into account the lessons learned during its application in different countries as well as
improved scientific knowledge about the environment and new requirements created by emerg-
ing environmental concerns and policy issues, including major Multilateral Environmental
Agreements (MEAs). The revision has also taken into account the increasing prominence of
environmental sustainability issues and concepts, including the outcome of the Rio+20 Con-
ference and the work on Sustainable Development Goals (SDGs). Existing environment sta-
tistics and indicator frameworks were analysed, including major developments in the field of
environmental-economic accounting and selected thematic developments relevant to environ-
ment statistics. (For more information on developments since 1984 and on MEAs, see Annex B:
Developments since 1984 and Annex C: Multilateral Environment Agreements.

The revision was undertaken as part of UNSD’s work programme on environment
statistics, supported by the Expert Group on the Revision of the FDES. The drafts were reviewed
in four face-to-face meetings of the Expert Group and in several rounds of electronic discussion.
The Basic Set of Environment Statistics was tested by 25 countries and two organizations. The
final draft of the FDES underwent a Global Consultation, yielding feedback from 76 countries,
areas and organizations. The present document is the result of this extensive consultation
process.

The FDES 2013

The FDES 2013 is a flexible, multipurpose conceptual and statistical framework that is compre-
hensive and integrative in nature. It marks out the scope of environment statistics and provides
an organizing structure to guide their collection and compilation and to synthesize data from
various subject areas and sources, covering the issues and aspects of the environment that are
relevant for analysis, policy- and decision-making.

The FDES 2013 targets a broad user community, including environmental statisticians
in national statistical offices (NSOs), environmental ministries and agencies, as well as other
producers of environment statistics. It helps to mark out the roles of the different data produc-
ers, thus facilitating coordination at different levels.

The FDES 2013 is structured in a way that allows links to economic and social domains.
It seeks to be compatible with other frameworks and systems, both statistical and analyti-
cal, such as the System of Environmental-Economic Accounting (SEEA), the Driving force-
Pressure-State-Impact-Response (DPSIR) framework, and the Millennium Development Goals
(MDGs), SDGs and the sustainable development indicator (SDI) frameworks. When applicable,
it is based on existing statistical classifications. As such, the FDES facilitates data integration
within environment statistics and with economic and social statistics.

The FDES 2013 organizes environment statistics into six components and each of them
is broken down into subcomponents and statistical topics. The six components include envi-
ronmental conditions and quality; the availability and use of environmental resources and
related human activities; the use of the environment as a sink for residuals and related human
activities; extreme events and disasters; human settlements and environmental health; and
social and economic measures to protect and manage the environment. The statistical topics
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represent the quantifiable aspects of the components and are grouped into subcomponents,
taking into account the types and sources of the statistics needed to describe them.

The FDES 2013 sets out a comprehensive, though not exhaustive, list of statistics (the
Basic Set of Environment Statistics) that can be used to measure the statistical topics. The Basic
Setis organized into three tiers, based on the level of relevance, availability and methodological
development of the statistics.

Within this scope, a Core Set of Environment Statistics has been identified as Tier 1. The
objective of the Core Set is to serve as an agreed, limited set of environment statistics that are
of high priority and relevance to most countries. Harmonized international definitions, clas-
sifications and data collection methods for these statistics will be provided in subsequent meth-
odological handbooks to facilitate their production in an internationally comparable manner.

The FDES 2013 is relevant to, and recommended for use by, countries at all stages of
development. However, it is particularly useful for guiding the formulation of environment
statistics programmes in countries at the early stages of developing environment statistics as
it (i) identifies the scope and constituent components, subcomponents and statistical topics
relevant for them; (ii) contributes to the assessment of data requirements, sources, availability
and gaps; (iii) guides the development of multipurpose data collection processes and databases;
and (iv) assists in the coordination and organization of environment statistics, given the inter-
institutional nature of the domain.

Structure of the document

Chapter 1 of the FDES 2013 provides an overview of the main characteristics of environment
statistics. Itidentifies the main uses and user groups and the relationship between environmen-
tal data, statistics, accounts and indicators. The typical sources of data and the most important
temporal and spatial considerations are also introduced. A brief description of existing clas-
sifications, categorizations and other groupings widely used in environment statistics is also
presented. Particular attention is paid to the institutional aspects of environment statistics.

Chapter 2 presents the conceptual foundation and scope of the FDES. It explains the
underlying fundamental concepts and how they have been translated into the six components
that constitute the Framework. It introduces the hierarchical layers of components, subcompo-
nents and statistical topics that provide the organizational structure for environment statistics.
Finally, Chapter 2 explores the relationship between the FDES and other frameworks, particu-
larly the SEEA and the DPSIR analytical framework.

Chapter 3 provides an expanded discussion of the components, subcomponents and
statistical topics of the FDES. It describes the relevance of the statistical topics, the typical
data sources and institutional partners. It sets out the relevant statistics needed to describe
the statistical topics and their relationships and provides information on the most important
aspects of temporal and spatial aggregation, as well as on existing methodology. These statistics
constitute the Basic Set of Environment Statistics.

Chapter 4 presents the three-tiered organization of the Basic Set of Environment Sta-
tistics, based on the relevance, availability and methodological development of the statistics.
It introduces the Core Set of Environment Statistics (Tier 1 of the Basic Set) and describes the
criteria and process for selecting them.

Chapter 5 provides examples of the application of the FDES to selected cross-cutting
environmental and socioeconomic issues (such as climate change), as well as to specific sectoral
or thematic analytical needs (such as agriculture and the environment, water management, the
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energy sector and the environment). These examples illustrate the flexibility and adaptability
of the FDES to different user and policy needs.

Annex A contains the full Basic Set of Environment Statistics. Annex B provides sup-
porting information on the conceptual and policy developments since the publication of the
FDES in 1984. Annex C describes the major MEAs relevant to environment statistics. Annex
D presents some of the most important classifications and other groupings used in environ-
ment statistics.

Future work

Following the endorsement of the FDES 2013, work will focus on its implementation at the
national level. Detailed methodological guidance and training material for the FDES, the Core
and Basic Sets of Environment Statistics will be developed, including classifications, definitions
and data collection and compilation methods, building on existing methodologies and ongoing
methodological work in environment and sectoral statistics, and in environmental-economic
accounting.



Chapter 1

Overview of environment statistics—
characteristics and challenges

1.1 This chapter describes the domain of environment statistics, introduces its main char-
acteristics and discusses some of the methodological and institutional challenges that should
be considered when working in this field, keeping the Fundamental Principles of Official Sta-
tistics in mind (see box). These characteristics are the basis of the FDES 2013. The FDES as a
tool for organizing the content and production of environment statistics will be described in
depth in Chapter 2.

Fundamental Principles of Official Statistics

Principle 1. Official statistics provide an indispensable element in the information system of

a democratic society, serving the Government, the economy and the public with data about the
economic, demographic, social and environmental situation. To this end, official statistics that meet
the test of practical utility are to be compiled and made available on an impartial basis by official
statistical agencies to honour citizens' entitlement to public information.

Principle 2. To retain trust in official statistics, the statistical agencies need to decide according
to strictly professional considerations, including scientific principles and professional ethics, on the
methods and procedures for the collection, processing, storage and presentation of statistical data.

Principle 3. To facilitate a correct interpretation of the data, the statistical agencies are to present
information according to scientific standards on the sources, methods and procedures of the statistics.

Principle 4. The statistical agencies are entitled to comment on erroneous interpretation and
misuse of statistics.

Principle 5. Data for statistical purposes may be drawn from all types of sources, be they statistical
surveys or administrative records. Statistical agencies are to choose the source with regard to quality,
timeliness, costs and the burden on respondents.

Principle 6. Individual data collected by statistical agencies for statistical compilation, whether
they refer to natural or legal persons, are to be strictly confidential and used exclusively for statistical
purposes.

Principle 7. The laws, regulations and measures under which the statistical systems operate are to
be made public.

Principle 8. Coordination among statistical agencies within countries is essential to achieve
consistency and efficiency in the statistical system.

Principle 9. The use by statistical agencies in each country of international concepts, classifications
and methods promotes the consistency and efficiency of statistical systems at all official levels.

Principle 10. Bilateral and multilateral cooperation in statistics contributes to the improvement of
systems of official statistics in all countries.

1.2.  Environment statistics cut across several disciplines and draw data from a wide range
of sources. In addition to the NSOs and environmental ministries and agencies, several other

Source: United Nations Statistics
Division. Fundamental Principles
of Official Statistics, available from
http://unstats.un.org/unsd/dnss
/gp/fundprinciples.aspx (accessed
4 August 2017).
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institutions are key players in producing data used in environment statistics. Statistical and
environmental expertise, scientific knowledge, institutional development capabilities and ade-
quate resources are also needed to produce environment statistics. Within this relatively new
statistical domain, methodological resources, tools and good practices are being developed
and systematized gradually. Consequently, many countries still require substantial technical
assistance and capacity building to develop their national environment statistics programmes.

1.1. Objective of environment statistics

1.3.  The objective of environment statistics is to provide information about the environ-
ment, its most important changes over time and across locations and the main factors that
influence them. Environment statistics seek to provide high-quality statistical information to
improve knowledge of the environment, support evidence-based policy- and decision-making,
and provide information for the general public and specific user groups.

1.2. Scope of environment statistics

14.  The scope of environment statistics covers biophysical aspects of the environment and
those aspects of the socioeconomic system that directly influence and interact with the envi-
ronment.

1.5.  Thescope of environment, social and economic statistics overlap. Itis not easy—or nec-
essary—to draw a clear line dividing these areas. Social and economic statistics that describe
processes or activities with a direct impact on, or direct interaction with, the environment are
used widely in environment statistics. They are within the scope of the FDES. Other relevant
social and economic statistics, which are not part of environment statistics, are also required
to place environmental issues in context and facilitate the integrated analysis of environmen-
tal, social and economic processes. The use of consistent definitions and classifications among
these fields supports their integration. When properly integrated, data and other inputs from
social and economic domains enrich the analysis of environment statistics.

1.3. Main users of environment statistics
1.6.  Environment statistics serve a variety of users, including but not limited to:
i. Policy and decision makers at all levels;
ii. 'The general public, including media and civil society;
iii. Analysts, researchers and academia; and
iv. International agencies.

1.7.  Different users need environment statistics at different levels of aggregation and depths
of information. They may need cross-cutting environment statistics data sets, for instance
regarding climate change. In other cases, they may be interested only in particular topics and
themes pertaining to specific sectoral analysis and policymaking. Policy- and decision-makers
at the highest levels and the general public would tend to use environmental indicators and
more aggregated statistics. Environmental administration, researchers, analysts and academics
may be more inclined to examine extensive and detailed environment statistics. International
agencies typically have well-articulated needs for environment statistics based on environmen-
tal agreements or international data collection processes.
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1.8.  Environment statistics support evidence-based policymaking by making it possible to
identify environmental policy issues and quantify the measures and impacts of policy initia-
tives objectively. They strengthen assessments through quantitative metrics, making analyses
more robust through the use of timely and comparable data. The type; level of thematic, spatial
and temporal aggregation; and format of environment statistics depend on the type of user and
intended use. The main products of environment statistics are detailed tabulated environment
statistics series and environmental indicators, both of which can be stored in multipurpose
databases and disseminated in the form of online databases, as well as different types of publi-
cations, such as compendiums, yearbooks, thematic reports, and analytical publications, such
as state of the environment reports.

1.4. Environmental information, data, statistics
and indicators

1.9.  Environmental information includes quantitative and qualitative facts describing the
state of the environment and its changes. Quantitative environmental information is generally
produced in the form of data, statistics and indicators, and is generally disseminated through
databases, spreadsheets, compendiums and yearbooks. Qualitative environmental information
consists of descriptions (e.g., textual or pictorial) of the environment or its constituent parts
that cannot be adequately represented by accurate quantitative descriptors.

1.10.  Environmental data are large amounts of unprocessed observations and measurements
about the environment and related processes. They may be collected or compiled via statistical
surveys (censuses or sample surveys) by the national statistical system or may originate from
administrative records, geographic databases, registers, inventories, monitoring networks,
thematic mapping, remote sensing, scientific research and field studies.

L11.  Environment statistics are environmental data that have been structured, synthesized
and aggregated according to statistical methods, standards and procedures. The role of envi-
ronment statistics is to process environmental and other data into meaningful statistics that
describe the state of and trends in the environment and the main processes affecting them. Not
all environmental data are used to produce environment statistics. The FDES provides a frame-
work that identifies environmental and other data that fall within its scope and then contrib-
utes to structuring, synthesizing and aggregating the data into statistical series and indicators.

1.12.  Environmental indicators are environment statistics that have been selected for their
ability to depict important phenomena or dynamics. Environmental indicators are used to
synthesize and present complex environment and other statistics in a simple, direct, clear and
relevant way. Environmental indicators are generated because environment statistics are usu-
ally too numerous and detailed to meet the needs of policymakers and the general public, and
often require further processing and interpretation to be meaningful. Environmental indica-
tors may take various forms such as rates, ratios or proportions, and be constructed at different
levels of aggregation. The purpose of these indicators is to assess present and future directions
with respect to goals and targets, evaluate and determine the impact of specific programmes,
monitor progress, measure changes in a specific condition or situation over time, and con-
vey messages. Policy frameworks such as the Millennium Development Goals (MDGs) and
Sustainable Development Goals (SDGs), the Driving force-Pressure-State-Impact-Response
(DPSIR) framework and national environment/sustainable development indicator sets, are
typically used to identify and structure indicators.

1.13.  Environmental indices are composite or more complex measures that combine and
synthesize more than one environmental indicator or statistic and are weighted according
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to different methods. An index can provide a valuable summary measure to communicate
important messages in an accessible way and, thus, raise awareness. However, they often raise
questions regarding their proper inter pretation, methodological soundness, subjectivity of the
weighting, and the quality of the underlying statistics.

L.14. Environment statistics organized primarily within the FDES may be structured for
specific analytical purposes based on different analytical frameworks, such as the DPSIR
framework, issue-based frameworks which focus on specific environmental problems (e.g.,
climate change, air pollution and land degradation), policy-based frameworks such as sus-
tainable development strategies, or assessment frameworks such as those used in state of the
environment reports.

1.15.  Accounting frameworks, such as the SEEA, reorganize the relevant environment statis-
tics according to stocks and flows within and between the environment and the economy, based
on the principles of the System of National Accounts (SNA). In this way, it creates links between
environment statistics and the SNA and facilitates the analysis of relationships between the
economy and the environment.

1.16.  These types of environment statistics are all important and interdependent. They feed
back into each other to produce diverse and complementary products that can be used for dif-
ferent purposes and that fit specific user needs and resources of countries or agencies. Ideally,
information about the environment should be produced and used as a multipurpose informa-
tion system which would increase synergy, consistency and efficiency in the use of limited
financial resources.

1.5. Sources of environment statistics

1.17.  Environment statistics synthesize data originating from various types of sources. Thus,
the data used to produce environment statistics are not only compiled by different collection
techniques, but also by various institutions. Types of sources include:

i. statistical surveys (e.g., censuses or sample surveys of population, housing, agricul-
ture, enterprises, households, employment, and different aspects of environment
management);

ii. administrative records of government and non-government agencies responsible
for natural resources, as well as other ministries and authorities;

iii. remote sensing and thematic mapping (e.g., satellite imaging and mapping of land
use and land cover, water bodies or forest cover),

iv. monitoring systems (e.g., field-monitoring stations for water quality, air pollution
or climate),

v. scientific research and special projects undertaken to fulfil domestic or interna-
tional demand.

1.18.  These multiple types of sources are usually used in combination. For instance, in esti-
mating certain types of emissions to the air, statistical surveys are used in combination with
scientific research. While statistical surveys and administrative records are commonly used in
all areas of statistics (economic, social and environment) and the use of remote sensing data has
become widespread, the use of data from monitoring networks, scientific research and special
projects are specific mostly to the production of environment statistics.

1.19.  Environment statistics rely considerably on data that are collected by direct measure-
ments using a variety of methods, including remote sensing and field-monitoring stations.
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Most countries have agencies that are primarily responsible for monitoring environmental
resources and conditions. They may be entities in their own right or government agencies with
other primary functions that also have departments concerned with environmental matters.
These agencies typically produce two main types of data: (i) measured data (obtained by direct
observation, field measurements and remote sensing); and (i) calculated data (derived using
estimates and modelling).

1.20.  The use of estimates and modelling to generate environmental data can improve overall
data quality, including accuracy and coverage, especially when models draw upon two or more
sets of observations, such as field observations coupled with global satellite-based observations.
Models may also incorporate administrative data or data resulting from statistical surveys or
special projects.

1.21.  The main characteristics, advantages and disadvantages of these types of sources of
environment statistics are discussed below.

Statistical surveys

1.22.  There are two types of surveys: (i) censuses and (ii) sample surveys. A census is a survey
that collects data from the entire population of interest. A sample survey is a survey carried
out using a sampling method, in which data are collected from a representative portion of the
population of interest and not the whole population.”

1.23.  Environment statistics can be collected from surveys by (i) adding environment-related
questions to surveys intended primarily to collect data on other topics and (ii) using surveys
intended primarily to collect environment statistics. When environmental data are collected
through environment statistics surveys, the survey design reflects the objective of produc-
ing environment statistics. However, it is not always feasible or economical to conduct such
surveys, so data are frequently obtained from other existing statistical surveys (e.g., social,
economic and sectoral) whose primary objective differs from the production of environment
statistics.

1.24.  Adding environment-related questions to other surveys is less expensive than collecting
data through a separate survey, the response burden is minimized and the environmental data
can be directly linked to other data collected. However, the challenges of adding questions to
existing surveys include the following: (i) there may be limited space available for additional
questions in existing surveys, (ii) the survey frame and stratification of the population and
sampling selection may not be ideal for environment statistics, (iii) the data may need to be
reorganized or reclassified to be used in environment statistics and (iv) respondents may not be
familiar with environmental terms or the information needed to answer environment-related
questions.

1.25.  Environment-specific surveys may be censuses or sample surveys. The advantages of
using environment-specific surveys are that (i) the survey frame and sampling used can be
selected based on the requirements of environment statistics, (ii) consistent concepts and defi-
nitions can be used in survey questions and (iii) the most suitable type of survey modes for col-
lecting environment statistics can be selected. On the other hand, environment-specific surveys
create an additional response burden and are costly in terms of finance, human resources and
time. In addition, in many cases, no suitable register, list or map is readily available to use as
asurvey frame.

6 United Nations Statistics
Division (2012). International
Recommendations for Water
Statistics, available from
http://unstats.un.org
/unsd/envaccounting/irws
/irwswebversion.pdf (accessed
4 August 2017).

7 International Statistical Institute
(2003). The Oxford Dictionary of
Statistical Terms, Yadolah Dodge
ed., Oxford University Press.
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Administrative records

1.26.  Administrative data keptby government agencies or NGOs may be used for the produc-
tion of environment statistics. Government agencies keep administrative records of the popu-
lation, households and establishments in response to legislation or regulations, or for internal
management purposes. While most administrative data have been obtained traditionally from
government agencies, administrative records kept by NGOs (e.g., industry or services associa-
tions and environmental associations and groups) may also be of use for environment statistics.

1.27.  'The main advantage of administrative data sources is that it is usually much less costly
to collect such data than to create and conduct a survey. The level of response burden is mini-
mized and complete coverage of units under administration is assured. However, there are
usually differences between administrative and statistical terms and definitions; deliberate
misreporting may occur; data may not be checked or validated for statistical purposes; restric-
tions may be placed on access to data; and coverage, though complete for administrative pur-
poses, might not match statistical requirements.

Remote sensing and thematic mapping

1.28. Remote sensing is the science of obtaining information about objects or areas from
a distance, typically from aircraft or satellites. Sensors are able to detect and classify objects
on, above or below the earth’s surface. Remote sensing makes it possible to collect data on
dangerous or inaccessible areas or to replace costly and slow data collection on the ground,
thus ensuring that areas or objects are not disturbed. Using satellite, aircraft, spacecraft, buoy,
ship, balloon and helicopter images, data are created to analyse and compare, for example, the
impact of natural disasters, changes in the area of soil erosion, the extent of pollution, changes
inland cover or population estimates of animal species. These can be mapped, imaged, tracked
and observed. Combined with thematic mapping data and sufficient validation using actual
measurements in the field, remote sensing usually provides consistent, high-quality data for
environment statistics.

1.29.  Environmental geographic data are geographically referenced (georeferenced) infor-
mation that includes digital maps, satellite and aerial imagery, other data sources that are
linked to a location, coordinate or a map feature, and is all structured in databases. These
data provide much of the visualization and contextual elements that add significantly to the
quantity and quality of information organized within the framework of environment statistics,
particularly when stored in geographic information systems (GIS). GIS is an integrating tech-
nology that helps to capture, manage, analyse, visualize and model a wide range of data with a
spatial or locational component. Such systems allow environmental conditions to be mapped,
measured and modelled.

Monitoring systems

1.30. Monitoring systems for the production of environment statistics typically comprise
field-monitoring stations, which are used to describe the qualitative and quantitative aspects
of the environmental media (e.g., air, water or soil quality, or hydrological or meteorological
characteristics). The main advantages of these data are that they (i) are usually collected using
verifiable scientific methods, (ii) are usually validated, (iii) are often available as time series;
and (iv) frequently use models to improve data quality.

1.31.  The disadvantages of data from monitoring systems result from the fact that field moni-
toring stations, especially those monitoring concentrations of pollutants in the environmental
media, are usually located in “hot spot” areas with high levels of pollution, high sensitivity or
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large numbers of the population being affected. Therefore, the measurements will be location-
specific and more difficult to aggregate over space to produce measures of quality over larger
territories.

Scientific research and special projects

1.32.  Scientific research programmes focus on specific scientific areas. The data collected
and produced will thus depend on the focus of the research. Many such special projects may
be relevant to environment statistics, such as studies on glacier retraction and global CO,
concentration, and biological assays to measure environmental pollutants. Special projects
undertaken to address domestic or international demand often produce research data that
are collected by universities, as well as other research agencies and organizations that may be
governmental or non-governmental. Their main purposes are usually to fill knowledge gaps,
assess the effectiveness of different measures and develop alternative policies.

1.33.  The main advantages of using data from scientific research and special projects are that
they (i) are usually available at no or low cost, (ii) minimize the response burden, (iii) can be
used to address data gaps and (iv) are useful for developing coefficients for models. Disadvan-
tages of using these sources include that (i) they often use terms and definitions that differ from
those used in statistics, (ii) access to microdata may be limited, (iii) metadata may be missing,
(iv) data are often available only for case examples (i.e., limited areas or industries) and (v) data
are often available on a one-time basis only.

1.34.  Process-specific technological parameters of production and consumption processes
relating to the input of natural resources and the output of residuals constitute a special cat-
egory of data used in environment statistics. These data are used to produce per unit factors or
coefficients that support the calculation and estimation of the resource and emission intensity
of production and consumption processes.

1.35.  Table 1.1 shows the main types of sources from which environment statistics are usually
derived.® It provides examples of these statistics, the general advantages and disadvantages of
each type of source and the challenges that these sources pose for developing countries.

1

8  United Nations Economic
Commission for Latin America
and the Caribbean (2009).
Methodological Guide for
Developing Environmental
and Sustainable Development
Indicators in Latin American
and Caribbean Countries.
Manuales series No. 61, available
from www.cepal.org
/es/publicaciones/5502-guia
-metodologica-desarrollar
-indicadores-ambientales
-desarrollo-sostenible (accessed
4 August 2017).
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1.6. Classifications and other groupings relevant to
environment statistics

1.36.  Statistical classifications are sets of discrete categories which may be assigned to specific
variables registered in a statistical survey or an administrative file and used to produce and
present statistics.®

1.37.  'The field of environment statistics has no single overarching internationally agreed
classification of the environment for statistical purposes, such as the International Standard
Industrial Classification of All Economic Activities (ISIC).1° Instead, there are many coexist-
ing and emerging classifications and categorizations for specific subject areas. These include
standardized statistical classifications, as well as less formalized groupings or categories. Some
of the classifications and categories that have been used in the environmental field have not
been developed specifically for statistical purposes and therefore must be linked to statistical
classifications.

1.38. Standard economic and social-demographic statistical classifications, such as ISIC
and the Central Product Classification (CPC)," or the International Classification of Diseases
(ICD),'? among others, are relevant for and used in environment statistics. The use of these
classifications facilitates the integration of environment statistics with economic and social-
demographic statistics.

1.39.  The pioneering environment statistics classifications adopted by the Conference of
European Statisticians (CES) have been used extensively for international data collection. These
classifications, developed by the United Nations Economic Commission for Europe (UNECE),
are heterogeneous, and most include more than one single hierarchical classification. They also
include recommendations for definitions, measurement methods and tabulations. The UNECE
Standard Statistical Classifications for the environment include classifications of Water Use
(1989), Land Use (1989), Wastes (1989), Ambient Air Quality (1990), Surface Freshwater Quality
for the Maintenance of Aquatic Life (1992), Marine Water Quality (1992), Environment Protec-
tion Activities and Facilities (1994), and Flora, Fauna and Biotopes (1996). These classifications
have been used extensively by the UNECE, the Organisation for Economic Co-operation and
Development (OECD), Eurostat, UNSD and various regional and national bodies for interna-
tional data collection.

1.40. More recent statistical classifications, as well as less-formalized categorizations which
pertain to specific subdomains of environment statistics, have been developed by interna-
tional organizations, specialized agencies, intergovernmental organizations or NGOs. Exam-
ples include the Food and Agriculture Organization of the United Nations (FAO) Land Cover
Classification System (LCCS) and the groupings and classifications developed for water statis-
tics and energy products included in the International Recommendations for Water Statistics
(IRWS)3 and the International Recommendations for Energy Statistics IRES).14

1.41. Many of the aforementioned classifications have been revised, adapted and used in the
SEEA Central Framework (SEEA-CF), including the Classification of Environmental Activi-
ties (CEA), which covers the classes of activities considered to be environmental protection
and resource management activities, used primarily to produce statistics on environmental
protection and resource management expenditure. Other examples include the categories of
solid waste or the interim classifications of land use and land cover. Additional work on clas-
sifications of ecosystem services is being conducted as part of the development of the SEEA
Experimental Ecosystem Accounting.

1.42.  Thereare also classifications and lists of categories that do not originate in the statistical
community but are used in environment statistics, such as the classifications of natural and
technological disasters produced by the Centre for Research on the Epidemiology of Disasters

13

14
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Emergency Events Database (CRED EM-DAT); classifications of protected areas and threat-
ened species developed by the United Nations Environment Programme’s World Conservation
Monitoring Centre (UNEP-WCMC) and the International Union for Conservation of Nature
and Natural Resources (IUCN); ecosystem reporting categories used by the Millennium Eco-
system Assessment; source categories for greenhouse gas (GHG) emissions from the Intergov-
ernmental Panel on Climate Change (IPCC); or the United Nations Framework Classification
for Fossil Energy and Mineral Reserves and Resources (UNFC). Ensuring harmonization of
these classifications and building bridges among them are among the most important roles of
environmental statisticians.

1.43.  For more information on classifications used in environment statistics, see Chapter 3
and Annex A, which contain the Basic Set of Environment Statistics. The Basic Set includes a
column thatlists commonly used classifications and categorization. Annex D contains relevant
classifications and groupings in the field of environment statistics.

1.7. Temporal considerations

1.44.  While it is important to align the temporal aggregations of environmental data with
those used in economic and social statistics to ensure their proper integration, a uniform cal-
endar or fiscal year often does not correspond to the diversity of natural phenomena. There-
fore different time scales—or longer or shorter time periods—must also be used to aggregate
environmental data over time.

1.45.  'The environmental data used in environment statistics are measured or monitored at
various frequencies. Certain features of natural growth of biomass (e.g., in a natural, slow-
growing forest that is not subject to logging) or processes such as changes in land cover or
soil erosion do not justify or require frequent, diligent monitoring because the most relevant
changes may be observed on an annual, or even much less frequent, basis. Other environmen-
tal processes, however, change so quickly that measurements are needed hourly or even more
frequently. One example of frequent monitoring is air quality® in urban settings.

1.46. Determining the appropriate temporal aggregation of environment statistics often
involves a variety of considerations. For example, fluid environmental phenomena call for care-
ful consideration of the temporal dimension because ebbs and flows, droughts and floods, snow
and runoffs can occur, which all influence measurements. Variations may be daily and, at other
times, seasonal depending on what is being measured. Seasonal variations may be seen in the
fluctuations in certain types of fish biomass, surface water levels, ice cap surface or the inci-
dence of fires. In such cases, monitoring must focus more on certain months than others. Given
these temporal aspects, statistics often point out the maximum, minimum and/or other ways
of describing the relevant phenomenon and its levels below or above certain benchmarks and
are not limited to a sum or average over a longer period. In addition, even when environmental
data are produced at irregular intervals, environment statistics based on these data can still be
produced at regular intervals if there are enough data points in each period to do so.

1.8. Spatial considerations

1.47.  The occurrence and impacts of environmental phenomena are distributed spatially
without regard for political-administrative boundaries. The most meaningful spatial units for
environment statistics are: natural units, such as watersheds, ecosystems, eco-zones, landscape
or land cover units; or management and planning units based on natural units, such as pro-
tected areas, coastal areas or river basin districts.
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1.48. Economic and social statistics are aggregated traditionally according to administra-
tive units. This difference can complicate the collection and analysis of environment statistics,
particularly when they must be combined with data originating from social and economic
statistics. However, there is a trend towards producing more georeferenced data, which would
overcome some of the spatial complications of analysis.

1.49.  While environment statistics are usually collected and aggregated for natural
physical, geographical and administrative areas, the concept of economic territory is used
for environmental-economic accounting. This involves a geographic boundary that defines
the scope of an economy. Economic territory is the area under the effective control of a single
government. [t includes the land area of a country, including islands, airspace, territorial waters
and territorial enclaves in the rest of the world. Economic territory excludes territorial enclaves
of other countries and international organizations located in the reference country.

1.9. Geospatial information and environment statistics

1.50.  Geospatial information presents the location and characteristics of different attributes
of the atmosphere, surface and subsurface. It is used to describe, display and analyse data with
discernible spatial aspects, such as land use, water resources and natural disasters. Geospatial
information allows for the visual display of statistics in a map-based layout, which can make it
easier for users to work with and understand the data. The ability to overlay multiple data sets
using software, for instance on population, environmental quality and environmental health,
allows for a deeper analysis of the relationship among these phenomena.

1.51.  The complexity of current environmental issues (e.g., climate change, biodiversity loss,
ecosystem health, natural disaster frequency and intensity, population growth and food and
water shortages) increasingly calls for the integration of geospatial information, statistics and
sectoral data to achieve more effective and efficient monitoring of progress in strengthening
the environmental pillar of sustainable development. GIS can help establish the links between
different types and layers of data by providing powerful tools to store and analyse spatial data
and by integrating databases from different sectors in the same format and structure.

1.52.  Geospatial information adds significant value and utility to environment statistics. Ide-
ally, geographic aspects of data should always be collected, represented and analysed at the
most detailed scale possible, based on national capacities and priorities. Geospatial information
enables better analysis of environmental issues as environmental, social and economic statistics
can be aggregated or disaggregated according to a wide range of scales and zones that address
diverse analytical and policy demands, such as natural units (e.g., watersheds and ecosystems);
administrative units (e.g., municipalities, districts, counties and regions), management units
(e.g., protected areas and river basin districts), planning units (e.g., coastal zones and urban
areas); legal property units (e.g., cadastral units) and analytical units (e.g., land cover units,
socioecological landscape units, eco-complexes, geosystems and eco-zones).

1.53.  Geospatial data may be obtained using a variety of technologies such as Global Posi-
tioning Systems (GPS) and remote sensing satellites. Land surveyors, census takers, aerial
photographers, police and even average citizens with a GPS-enabled cell phone can collect
geospatial data using GPS or street addresses that can be entered into GIS. The attributes of
the collected data, such as land-use information, demographics, landscape features or crime
scene observations, can be entered manually or, in the case of aland survey map, digitized from
a map format to a digital format by electronic scanning. The final representation of the data
is constructed by superimposing different layers of information as required by the analytical
and/or policy requirements.
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ment statistics units, and the existence and effectiveness of inter-institutional cooperation and
coordination mechanismns at the national level and with specialized international agencies. The
institutional dimension of environment statistics is fundamental when developing environ-
ment statistics at the national level. Given the multidisciplinary and cross-cutting nature of
environment statistics, the production of environmental data and statistics involves numerous
stakeholders, actors and producers. The challenges of insuflicient institutional development,
overlapping mandates and functions, inadequate inter-agency coordination and other institu-
tional issues are very common in many countries. The problems of coordination and heteroge-
neous development can also escalate to the regional and global levels, where multiple partner
agencies operate under different mandates, work programmes and production timetables.

1.57.  Identifying the primary institutional obstacles that impede the production of environ-
ment statistics and developing a strategy to overcome them is essential for countries that seek
to develop or strengthen their environment statistics programmes. The following are four key
elements pertaining to the institutional dimension that should be considered and dealt with
simultaneously while developing environment statistics.

1.58.  The legal framework. In most countries, the legal framework for the production of envi-
ronment statistics commonly consists of statistical, environmental and other relevant sectoral
legislation, such as for water, energy and agriculture. Each of these laws defines the mandate
and competencies of the institutions in charge of the relevant sectors.

1.59.  Under national statistical legislation, the NSO is usually the authority responsible for
creating and coordinating the national statistical system. However, in most cases, these laws do
not explicitly refer to environment statistics, as this is a relatively new statistical domain. More-
over, in many cases it neither provides explicit guidelines for statistical coordination among the
relevant statistical parties at the national level nor spells out responsibilities and obligations.
Nevertheless, since the environment is becoming increasingly important in the development
agenda, NSOs have included the production of environment statistics in their programmes,
though sometimes without clarifying the supporting institutional arrangements.

1.60.  Overlapping mandates, duplication of efforts, and other coordination difficulties may
exist in this complex institutional context. In fact, it is often difficult to determine the official
figures for a specific statistic when different agencies produce the same or similar statistics but
with different values.

L.61.  Institutional development. A well-defined mandate and the designation of a specific unit
responsible for producing environment statistics is critical for the successful organization of
a national environment statistics programme within the official institutions that are respon-
sible for producing statistics. This unit requires a regular operations budget and a minimum
number of trained personnel for the tasks involved. Environment statistics units thus need a
capacity-building programme for staff, together with the financial resources to implement it.

1.62.  Inter-institutional collaboration. Environment statistics cover several topics for which
the data, whether in the form of administrative records, remote sensing, scientific measure-
ments or survey results, are generated by NSOs, specialized agencies, ministries, provincial
and municipal governments and scientific institutions. This requires these stakeholders to col-
laborate, both at the strategic and technical level.

1.63.  The collaboration of national and subnational institutions can take the form of a multi-
stakeholder or inter-agency platform tasked with coordinating the strategic development and
production of environment statistics. These inter-agency platforms bring together users and
producers of environment statistics to identify users’ needs and ensure the coordinated produc-
tion of the necessary environment statistics from a variety of data sources. One of the tasks of
the platform is to ensure that a common statistical methodology or protocol is used to ensure
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comparability and statistical soundness. Another relevant function is to preserve continuity
over time, despite significant turnover of staff in the partner institutions.

1.64. If tasked with overseeing the national statistical system and coordinating these
platforms, the NSO must have adequate authority, resources or capacities to lead the multi-
stakeholder processes. Depending on the institutional arrangement, the environmental
ministry or equivalent institution in many developing countries coordinates such platforms.

1.65.  Institutional cooperation among national, regional and global bodies. International
organizations that produce environmental data and statistics also face the same institutional
challenges as countries. Notwithstanding the legal requirements mentioned above, it is very
important to consider the operational aspects that can improve coordination and resource uti-
lization among the national, regional and global levels, with the understanding that all poten-
tial partners have different mandates, work programmes and deadlines. In addition, report-
ing requirements for certain international agreements and treaties, which are an important
dimension of environment statistics, should be included in national environment statistics
programmes.

1.11. The FDES 2013 and the domain of environment
statistics

1.66. 'The FDES 2013 addresses the issues related to the multidisciplinary nature of environ-
ment statistics by marking out the scope of environment statistics and providing a conceptu-
ally based organizing structure that brings together the necessary biophysical data originating
from various sources, as well as the relevant social and economic statistics needed to describe
the activities affecting environmental conditions and to estimate their environmental impact.

1.67.  The sections of this chapter have discussed the nature, scope and specific characteristics
pertaining to the domain of environment statistics. The most relevant challenges to the work
in the field of environment statistics have also been presented in synthesized form. The FDES
2013 has been developed to address these specific elements from a current and global perspec-
tive, while also acknowledging foreseeable developments.

1.68.  The next chapter of this document describes the conceptual foundation, scope and
organizing structure found in the FDES 2013. Subsequent chapters describe the components,
subcomponents and topics of the FDES 2013, as well as its most relevant environment statistics.
These chapters also indicate the corresponding availability of methodologies and classifica-
tions and the most common sources of data, and identify the typical institutional partners to
facilitate inter-agency cooperation.









Conceptual Foundation and Structure of the FDES

2.9.  Ecosystems provide a great variety of goods and services upon which people depend.?
These are commonly known as ecosystem services. Ecosystem services are the benefits supplied
by the functions of ecosystems and received by humanity.?° Ecosystem services are generated
by biophysical, geochemical and other physical processes and interactions within and between
ecosystems. 'The capacity of ecosystems to provide these services depends on their extent and
conditions. The extent and conditions of ecosystems change as a result of both natural pro-
cesses and human activities.

2.10.  'There is no internationally adopted standard classification of ecosystem services. Four
main types of ecosystem services have been commonly distinguished:?!

i. Provisioning services that provide goods and services which humans require to
meet basic necessities like food and raw materials;

il. Regulatingservices that keep the planet habitable like the regulation of climate and
hydrological systems;

iii. Supporting services that arise from the continuous cycling of energy and materials
necessary to support all living things like photosynthesis and nutrient cycling; and

iv. Cultural services that provide well-being to humans like scenic views, natural
monuments and wildlife.

2.11. In the SEEA Experimental Ecosystem Accounting, ecosystem services constitute the
contributions of ecosystems to benefits used in economic and other human activity.?2 As shown
in Figures 2.1 and 2.2, this definition excludes certain flows that are considered ecosystem
services in other contexts, particularly intra- and inter- ecosystem flows that relate to ongoing
ecosystem processes, commonly referred to as supporting services. While these flows are not
considered ecosystem services in the SEEA, they are considered as part of the measurement
of ecosystem assets. A Common International Classification of Ecosystem Services (CICES)
is emerging within the context of the ongoing work on the SEEA Experimental Ecosystem
Accounting. For accounting purposes, the draft CICES distinguishes three main types of eco-
system services, namely provisioning, regulating and cultural services. The CICES lists those
ecosystem services where a direct connection to humans can be established. Supporting ser-
vices are thus considered to be embodied in the provisioning, regulating and cultural services
that they underpin.?3

2.12.  People also use many abiotic materials and flows found in the environment, such
as underground mineral and energy resources or the capture of energy from solar or wind
sources. These are goods and services provided by the environment but they are not considered
ecosystem services because they do not result from interactions within ecosystems. However,
the extraction, capture and use of these abiotic goods and services significantly affect the extent
and conditions of ecosystems.

2.3. Scope of the FDES

2.13.  'The scope of the FDES covers biophysical aspects of the environment, those aspects of
the human subsystem that directly influence the state and quality of the environment, and the
impacts of the changing environment on the human subsystem. Itincludes interactions within
and among the environment, human activities and natural events.

2.14.  'The environment is the biophysical, biotic and abiotic surroundings in which humans
live. Changes in the conditions and quality of the environment are central to the FDES. These
changes show the balance of the negative and positive impacts of human activities and natural
processes. In many cases, it is not possible to establish direct cause-effect relationships between
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changes in environmental quality and individual human activities or natural processes because
the impact results from combined and cumulative processes and effects over space and time.
Certain environmental conditions are not affected significantly by human activities and natu-
ral processes or change very slowly, while others show more immediate change.

2.15.  'The elements of the environment that are affected by human use are ecosystems, land
and subsoil resources. Ecosystems offer provisioning, regulating, supporting and cultural ser-
vices that are essential for life and human well-being. Healthy ecosystems have the capacity to
provide a continunous flow of ecosystem goods and services. Depending on the relationship
between the scale and persistence of human use of the environment and the carrying capac-
ity and resilience of ecosystems, human activities can exert pressure on and cause significant
change in the quality and integrity of ecosystems, affecting their capacity to continue to provide
services.

2.16.  Land provides space for natural ecosystems, human habitats and human activities. As
this space is finite, the expansion of human activities can reduce the space occupied by natural
ecosystems, thus reducing ecosysterns’ capacity to yield ecosystem goods and services for all
living beings.

2.17.  Subsoil resources are underground deposits of various minerals that provide raw materi-
als and energy sources for humans. When considered as resources for human use, these subsoil
elements differ fundamentally from ecosystems in that they are non-renewable. Their use thus
results in permanent depletion.

2.18.  The factors affecting the conditions and quality of the environment may be both natural
and anthropogenic.

2.19.  Natural processes help to sustain ecosystem functioning and the generation of renew-
able resources, but they are also responsible for normal or extreme natural losses. On a human
timescale, these natural processes do not affect non-renewable resources except in the form of
natural disasters.

2.20.  Human activities that directly affect the environment are related to the use of non-
renewable and renewable resources, land use and the discharge of residuals to the environ-
ment from production and consumption processes. These activities often lead to environmental
changes in the form of resource depletion and environmental degradation, which in turn have
a negative impact on human well-being. On the other hand, human activities aimed at pro-
tecting the environment and managing its resources can reduce such negative impacts on the
environment.

2.21.  People and many of their activities with a direct impact on the environment are concen-
trated within and around human settlements. Human settlements also constitute the immedi-
ate environment where the population is directly exposed to environmental effects. Human
settlements represent a special category in the measurement of environmental conditions and
quality, and their impacts on human health and well-being,

2.22.  Environmental protection and the management of environmental resources may be
advocated, facilitated, supported or mandated by different policies, economic measures, instru-
ments and actions. These policies, instruments and actions are aimed at mitigating environ-
mentally harmful effects, managing environmental resources and restoring the environment’s
state and quality so that it can continue to provide sustainable support for life and human
activities.















Conceptual Foundation and Structure of the FDES

2.39.  'The SEEA is based on the definitions and classifications applied in the SNA. The con-
cepts of resident units and centre of economic interest are used to define the boundaries and,
therefore, to determine which activities should be included in or excluded from the accounts.
An institutional unit is resident within the economic territory of a country when it maintains
the centre of economic interest in that territory—that is, when it engages, or intends to engage,
in economic activities or transactions usually over at least one year. In the SEEA and in the
SNA 2008,24 all economic activities of resident institutional units are included in the accounts
irrespective of whether they take place inside or outside the geographic territory of the country.
On the other hand, economic activities of non-resident institutional units are not included
in the accounts even if they take place within the geographic territory of the country. Using
these concepts to define the boundary is different from the standard practice in environment
statistics and thus in the FDES. Environment statistics typically uses the territorial principle,
by which all relevant activities and environmental impacts within the geographic area of the
country are included, irrespective of whether the institutional unit is resident or non-resident.
The difference relates mainly to the treatment of international transport and tourism.

The FDES and its relationship with the Driving force-Pressure-State-
Impact-Response (DPSIR) framework

2.40.  'The Stress Response Environment Statistics System (S-RESS) framework was developed
by Statistics Canada during the 1970s and 1980s and later adapted by the United Nations in
the 1984 FDES and by the OECD. The Pressure-State-Response (PSR) and the DPSIR frame-
works are adaptations of the S-RESS framework and are still in use today in many countries,
as well as internationally by the United Nations Environment Programme (UNEP), OECD
and the European Environment Agency (EEA) for assessment and reporting purposes and to
categorize indicators.

2.41.  The DPSIR is an analytical framework that is based on the causal relationship between
its D-P-S-I-R components. Driving forces are the socioeconomic and sociocultural forces driv-
ing human activities, which increase or mitigate pressures on the environment. Pressures are
the stresses that human activities place on the environment. State, or state of the environment,
is the condition of the environment. Impacts are the effects of environmental degradation.
Responses refer to the responses by society to the environmental situation.

2.42. 1tis often difficult, however, to distinguish human and natural stressors on the envi-
ronment, and it is even more challenging to link a particular stressor to a specific impact. In
the natural world, each process and state influences and is influenced, making it difficult to
separate pressure, state and response. Nevertheless, the DPSIR framework facilitates consistent
handling of information and avoids gaps in assessment and analysis. As such, it is useful for
grouping and reporting existing data and indicators.

2.43.  While adopting certain concepts of the DPSIR framework, the FDES does not apply its
causal sequence as an organizing principle. However, the statistical topics of the FDES can be
rearranged according to the logic of the DPSIR framework.

2.44. Table 2.3 summarizes key attributes of the six components of the FDES. This includes
a general description, examples of the types of data that are included in each component, main
sources and partners, and conceptual relationships between each component and other systems
and frameworks. Geospatial data refer to statistics related to location or boundaries. Physical
data refer to a variety of information that is measured in physical units, such as volume and
area. Monetary data refer to information described in terms of monetary units, such as govern-
ment expenditure on environmental protection. Qualitative data refer to descriptions that rely

27

24 Eyropean Commission,
International Monetary Fund,
Organisation for Economic
Co-operation and Development,
United Nations and World
Bank (2009). System of National
Accounts 2008, available from
http://unstats.un.org/unsd
/nationalaccount/docs/SNA2008
.pdf (accessed 4 August 2017).






Chapter 3

Components of the FDES and the Basic
Set of Environment Statistics

3.1.  The conceptual foundation, the six constituent components and the main structure of
the FDES were introduced in Chapter 2. The objective of Chapter 3 is to explain in detail how
the contents of the FDES are organized within its constituent components.

3.2.  Environmental Conditions and Quality (Component 1) is at the centre of the FDES.
The other five components have been established based on their relationship with the central
component. Each component is broken down into subcomponents that in turn include relevant
statistical topics. The statistical topics represent the measurable aspects of the components of
the FDES, taking into consideration the types and sources of the data needed to describe them.
The final level contains the actual individual environment statistics.

3.3, Chapter 3 is organized in six parts describing each of the components of the FDES. The
description usually covers the most important aspects, including their relevance to environ-
mental policy, scope and content, the type of data typically used or obtained in measurement,
the most common sources of data, and the main institutional stakeholders needed to produce
the underlying environment statistics. The relation to other frameworks and areas of statistics is
also described, where applicable. A comprehensive set of environment statistics underlying the
topics (the Basic Set of Environment Statistics) is presented after each component description.

3.4.  'This Basic Set of Environment Statistics is designed with enough flexibility to adapt to
individual countries’ environmental concerns, priorities and resources. The Basic Set contains
the most important environment statistics in each topic, based on a progression of three tiers.
Tier 1 constitutes the Core Set of Environment Statistics. A more detailed description of the
development of the Basic Set, the description of the three tiers, and the statistics in the Core
Set are found in Chapter 4. The full Basic Set of Environment Statistics is found in Annex A.

3.1. Component1: Environmental Conditions and
Quality

3.5.  Component I includes statistics about the physical, biological and chemical character-
istics of the environment and their changes over time. These fundamental background condi-
tions are strongly interrelated and determine the types, extent, conditions and health of eco-
systems. Many of these natural conditions change very slowly as a result of natural processes
or human influence. Others may show immediate and dramatic effects. Importantly, changes
in environmental conditions and quality are the result of combined and accumulated impacts
of natural and human processes. Connecting the changes with individual activities or events
is thus not a straightforward process.

3.6.  'The source of the data is usually remote sensing and monitoring by environmental,
meteorological, hydrological, geological and geographical authorities or institutions. Due to
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the nature of this field, the use of maps and cartographic information is the common way to
present the relevant information, in addition to statistical tabulations.

3.7. Component 1 includes statistics relevant to the State and Impact elements of the DPSIR
framework. It also provides basic statistics for the SEEA Experimental Ecosystem Accounting.

3.8.  Component 1 contains three subcomponents:
i.  Subcomponent 1.1: Physical Conditions;
ii. Subcomponent 1.2: Land Cover, Ecosystems and Biodiversity; and

iii. Subcomponent 1.3: Environmental Quality.

Subcomponent 1.1:  Physical Conditions

3.9.  Subcomponent 1.1: Physical Conditions, is designed to capture those physical aspects
of the environment which change relatively slowly because of human influence. It contains
statistics on meteorological, hydrographical, geological, geographical conditions and soil char-
acteristics. While the other subcomponents are also part of the physical environment, their
physical, biological or chemical characteristics can be influenced in the short to mid-term by
human activities.

3.10.  Statistics on these general physical conditions are important, as they help determine
the scope of and influences on the environmental resources of a country. Without information
on these baseline conditions, it is difficult for governments to judge the need for and efficacy
of policies.

Topic 1.1.1:  Atmosphere, climate and weather

3.11.  'This topic covers data on atmospheric, climatic and weather conditions across terri-
tories and over time. Weather information describes the atmosphere’s behaviour over a given
territory in the short term. It is recorded by countries through a network of monitoring sta-
tions. Climate is determined by long-term weather conditions over that territory. Relevant data
usually include aspects such as temperature, precipitation, humidity, pressure, wind speed,
solar radiation, ultraviolet (UV) radiation and the occurrence of El Nifio and La Nifia events.

3.12.  In most countries atmospheric, weather and climate authorities monitor and record
these types of environmental data over long periods using a network of monitoring stations
scattered throughout the country. They usually produce data covering long time series of cli-
mate and atmospheric information with a very high level of detail. The data available in most
countries are too dense and detailed for the purposes of environment statistics, so they must
be processed (for example, synthesized and aggregated, with central tendencies and variances
established with respect to both time and space) to produce environment statistics on weather
and climate. Time and seasonal variability is crucial when recording and organizing these
types of statistics. The territorial reference of the measurements is important because although
the entire territory of a country cannot be monitored, the spatial configuration of the monitor-
ing stations is usually relevant to local and subnational conditions and concerns.

3.13.  Statistics on air quality are covered under Subcomponent 1.3: Environmental Quality.
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3.25. Land cover statistics can be used to systematically record the biophysical characteristics
of land. They include the land area and also the area under inland water (e.g., rivers, lakes and
ponds), coastal water bodies and inter-tidal areas, but not marine water.

3.26. Statistics related to ecosystems and biodiversity are critical given the increasing under-
standing of the role ecosystems play in human well-being and evidence of biodiversity loss
across the planet. Maintaining biodiversity and ecosystem health is necessary to preserve the
genetic and ecosystem inheritance of a country, as well as its ecological productivity. This also
protects, subsequently, the productivity of ecosysterms for the use of the economy and society,
which depend heavily on the diversity of ecological systems for human livelihoods (e.g., pro-
duction, distribution and consumption).

3.27.  Because of the importance of forests worldwide, the most important aspects and sta-
tistics required to describe them are organized under a separate topic, Topic 1.2.3: Forests. As
forests constitute particular ecosystem and land cover categories, their characteristics are also
included within the other topics of this subcomponent. Presenting forests as a separate topic
depends on their significance in a given country or area. Similarly, other land cover or ecosys-
tem categories may be presented as separate topics depending on national priorities.

3.28. Statistics on biological resources (such as timber and fish) and their harvesting are
contained in Component 2: Environmental Resources and their Use.

Topic 1.2.1:  Land cover

3.29.  'This topic includes statistics on the extent, and the physical and spatial characteristics
of land cover. The main source of land cover information is remote sensing data that maps the
different categories of land cover.

3.30. 'The LCCS was developed by FAQ.3? The many combinations of land cover features that
can be created using the LCCS approach apply to any type of land cover. An interim classifica-
tion composed of 14 classes was developed in the SEEA-CF (included in Annex D)3 following
a comprehensive global consultation process. These 14 classes were generated using the LCCS
approach and thus provide a comprehensive set of land cover types, all of which are mutually
exclusive and unambiguous, with clear boundaries and systematic definitions. Furthermore,
the identified classes are defined to be used as the basis for developing ecosystem statistics.
The aim of the classification is to provide a common framework to compile and aggregate land
cover information available at the national level and enabling its comparability at the interna-
tional level, and to provide a structure to guide data collection and the creation of land cover
databases for countries that are developing land cover statistics.

35

30 Food and Agriculture

kXl

Organization of the United
Nations (2000). Land Cover
Classification System, available
from www.fao.org
/docrep/003/x0596e/x0596e00
.htm (accessed 4 August 2017).

United Nations, European
Union, Food and Agriculture
Organization of the United
Nations, International Monetary
Fund, Organisation for Economic
Co-operation and Development,
and the World Bank (2014).
System of Environmental-
Economic Accounting 2012—
Central Framework, available
from http://unstats.un.org
/unsd/envaccounting/seeaRev
/SEEA_CF_Final_en.pdf
(accessed 4 August 2017).






Components of the FDES and the Basic Set of Environment Statistics

that major rivers deliver to the nation’s coastal waters, soil nutrient depletion and
cropland erosion);

iii. Statistics on biological components, which provide information on the diversity
and conditions of plants, animals and living habitats (e.g., number of known spe-
cies or species at risk of extinction); and

iv. Statistics on ecosystem goods and services, which describe the flows that humanity
derives from ecosystems (e.g., amount of timber harvested).33

Statistics describing the extent, the chemical and physical characteristics and the bio-
logical components (biodiversity) of the ecosystems are included in this topic. Statistics
describing the goods and services provided by ecosystems are included in Component
2 (Environmental Resources and their Use) and Component 3 (Residuals).

3.35.
(the plant and animal life of a particular region or time, generally regarded as that which is

Statistics on biodiversity include statistics on the diversity of flora and fauna species

naturally occurring and indigenous). Biota is defined as all animal and plant life of a particular
region or time. Biotic (living) factors function with the abiotic (non-living) factors to form a
complex unit such as an ecosystem. Typical themes include the number and population trends
of known species of flora and fauna (terrestrial, freshwater and marine) and their vulnerability
status category.

3.36.  Human activities affect flora, fauna and biodiversity both directly and indirectly, result-
ing in changes that are reflected by statistics on the status of flora and fauna species. The [UCN
Red List of Threatened Species categories and criteria34 is based on the threat level. The main
categories are extinct, extinct in the wild, threatened (critically endangered, endangered and
vulnerable), near threatened and least concern.

3.37.
are often obtained from expert and ad hoc scientific studies and assessments, as well as research
conducted by NGOs and civil society. This can result in scattered and non-systematized data.
When available and appropriate, displaying information through GIS can also be particularly

Data on species populations are usually available on species of specific significance. Data

useful.

3.38. Statistics on protected areas include physical and descriptive information and statistics
on protected terrestrial and marine areas within the country. The [UCN Protected Area Man-
agement Categories 3> are based on the strictness of protection and serve as the classification for
protected areas. The main categories are strict nature reserve, wilderness area, national park,
natural monument or feature, habitat/species management area, protected landscape/seascape,
and protected area with sustainable use of natural resources.

3.39.
ability at the national or local level. Statistics on protected species are thus also relevant for this

The administrative and legal measures taken to protect a species also reflect its vulner-

topic. Administrative records are the main source of data on protected areas and species. Data
may also be found in secondary databases and reports on the status of ecosystems or the state
of the environment. They usually fall under the responsibility of environmental authorities and
are frequently produced for the national and subnational levels.

3.40.
ingly available from ecosystem science and other disciplines, it is not used frequently or sys-

Although information on ecosystems and biodiversity is well developed and increas-

tematically in the production of statistics. Developing meaningful statistics on ecosystems
and biodiversity requires the collaboration of scientists and statisticians. Ongoing work on the
SEEA Experimental Ecosystem Accounting, among other efforts, will improve this situation
in the future.
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Subcomponent 1.3: Environmental Quality

3.46. 'This subcomponent organizes statistics on the concentration of pollutants in the air,
freshwater and marine water, and on soil pollution and noise levels. Measurements of con-
centrations of substances in the environmental media reflect the combined and cumulative
impact of human and natural processes. This pollution impacts both the human subsystem
and ecosystems.

3.47.  Policymakers, analysts and civil society require statistics on environmental quality to
monitor and make evidence-based policies to maintain and improve environmental quality
globally and in each country. Pollutant concentration statistics provide information on the
quality of environmental media. The importance of pollutants may vary when considering
the quality of the ecosystem or the health and well-being of humans and other living beings.

3.48. 'The spatial implications of pollutant concentration statistics are particularly important
because of the fluidity of the environmental media (e.g., freshwater, marine water and air). Spa-
tial information on impacts on ecosystems near a pollution source is particularly important.
Air and water transport pollutants from one medium to another and from one geographic area
to another. Transforming measurements of pollutants into statistics can be laborious because
of spatial and temporal considerations. This underscores the need for collaboration between
statistical offices and environmental agencies on the design (sampling pattern) of monitoring
networks.

3.49.  When national or local maximum allowable levels of pollutants exist in countries, these
values should be compared with the actual measured pollutant levels. Statistics on frequency
of occurrences or per cent of pollution events above maximum allowable levels are usually
more important measures of environmental quality than national aggregates or averages. The
number and area of locations where maximum allowable levels are exceeded can, however, be
important at the national level.

3.50. Statistics on concentrations of pollutants are usually organized according to environ-
mental media such as air, water and soil. Depending on the situation, countries monitor the
concentrations of the most relevant pollutants for which statistical series can be produced.

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

Topic 1.3.1:  Air quality

3.52.  'This topic includes statistics on the ambient concentration of the most important air
pollutants, including suspended solid particles, gases and other relevant pollutants that can
have a negative effect on human and ecosystem health.

3.53.  Air quality is measured at monitoring stations. Data availability varies according to the
country’s circumstances. Where monitoring programmes and stations exist, the data produced
require further processing for transformation into environment statistics. Based on their loca-
tion and purpose, monitoring stations may be impact, regional or background stations. Impact
stations are situated near major sources of pollution and measure the direct impact on local air
quality. Regional stations are not affected directly by pollution sources. They measure how the
pollution is transported and changes through space and time. Background stations are usually
located in places that are not directly affected by human activities and provide data on natural
conditions. Changes in background concentrations are usually slow and reflect the combined
impact of human and natural processes. The UNECE Standard Statistical Classification of
Ambient Air Quality (1990) lists the most important substances, parameters and variables
recommended for measurement at impact, regional and background monitoring stations (see
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Topic 1.3.3: Marine water quality

3.62.  Oceans cover about 70 per cent of the earth’s surface. They play a critical role in regulat-
ing weather and atmospheric processes, absorb 30 per cent of emitted CO,, are a fundamental
part of the water cycle and are home to species and varied ecosystems worldwide. Oceans also
provide important ecosystem services for humans, with food at the forefront. Oceans are under
tremendous anthropogenic pressure, including both chemical and physical contamination and
over-exploitation. Marine water and ecosystems have been increasingly polluted in the last
century, with critical impacts on biodiversity. Degradation is accompanied by depletion of
aquatic resources based on human exploitation.

3.63. Relevantstatistics about marine and coastal water quality and pollutant concentrations
may include, but are not limited to, nutrients and chlorophyll, organic matter, pathogens,
metals, organic contaminants, physical and chemical characteristics, and coral bleaching.

3.64. 'The most commonly monitored marine pollutants and associated phenomena, such
as eutrophication and red tide, can be analysed as relevant in local, national or supranational
terms, based on the type of pollution and effect.

3.65. Data sources for marine water quality statistics are typically either national or inter-
national monitoring stations, associated with scientific research or compliance with policy
objectives and targets. Monitoring programmes are usually constructed when scientific interest
in research exists and/or when policy or quality norms are established for specific areas that
show the most problematic signs of marine pollution. The data from these monitoring stations
require further processing to produce environment statistics on the water quality of specific
locations.

3.66. Spatial and temporal considerations are very important when constructing statistics on
this topic. For instance, with regard to oceanic and marine water pollutant concentrations, most
monitoring stations and water regular quality monitoring programmes focus on surface marine
water and coastline zones. There is a lack of deep ocean monitoring. Given the fluidity of the
oceans’ waters, waves, tides and continued movement determining location, depth and appro-
priate time periods for measurement applicable to each relevant pollutant is a complex task.

3.67. 'The UNECE Standard Statistical Classification of Marine Water Quality (1992) lists the
most important pollutants, parameters and statistics needed to assess marine water quality.
There are many important marine environment and marine water quality statistics which a
country may track. Examples include concentrations of bio-pollutants, heavy metals, persistent
toxins and radioactive substances, as well as the area affected by coral bleaching. Producing
statistics on the concentrations and effects of pollutants and waste in marine water bodies is of
the greatest importance to both ecosystems and human health (see Annex D: Classifications
and environment statistics).
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extraction of the natural resource by economic units occurring at a level greater than that of
regeneration.

3.79. Statistics regarding the most important human activities related to the use of envi-
ronmental resources help identify the possibilities for policy intervention. The activities that
directly extract, abstract, harvest or restructure individual environmental resources are
included under Component 2. These activities have additional impacts on the environment
beyond the direct use of individual environmental resources. Examples of analyses that bring
together all environmental impacts of the individual activities are discussed and presented in
Chapter 5.

3.80. Statistics on the generation, management and discharge of residuals related to the use
of environmental resources are covered in Component 3: Residuals.

3.81.  'The use of products originating from environmental resources in the economy and
by households can be captured in physical and monetary supply and use tables originating
from national accounts and also from sectoral statistics. The SEEA-CF links environmental
resources after their extraction from the environment to their use as products in the economy
and to the SNA.

3.82.  Component 2 contains six subcomponents that correspond to the main categories of
environmental resources:

i. Subcomponent 2.1: Mineral Resources;
ii. Subcomponent 2.2: Energy Resources;
iii. Subcomponent 2.3: Land;
iv. Subcomponent 2.4: Soil Resources;
v. Subcomponent 2.5: Biological Resources; and

vi. Subcomponent 2.6: Water Resources.

Subcomponent 2.1: Mineral Resources
Topic 2.1.1:  Stocks and changes of mineral resources

3.83. Minerals are elements or compounds composed of a concentration of naturally occur-
ring solid, liquid or gaseous materials in or on the earth’s crust. Minerals include metal ores
(including precious metals and rare earths); non-metallic minerals such as coal, oil, gas, stone,
sand and clay; chemical and fertilizer minerals; salt; and various other minerals such as gem-
stones, abrasive minerals, graphite, asphalt, natural solid bitumen, quartz and mica.

3.84.  Stocks of mineral resources are defined as the amount of known deposits of non-metal-
lic and metallic mineral resources. Classes of known mineral deposits include commercially
recoverable deposits; potential commercially recoverable deposits; and non-commercial and
other known deposits. While stocks and changes in the stocks are measured in the same way
for all minerals, mineral resources used for the production of energy (e.g., fossil fuels such as
oil, coal and natural gas), due to their significance, are discussed in the FDES separately (under
Topic 2.2.1: Stocks and changes of energy resources).

3.85. Mineral resources are not renewable so their depletion reduces their availability in
the environment over time. The scale of their extraction can determine the amount of stress
placed on the environment. Statistics on their stocks are required to assist in the sustainable
management of these resources.
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3.103. 'The total area of a country is the area enclosed by its inland borders and, if applicable,
the sea.** The land area of a country is the total area minus inland waters. While inland waters
(e.g., rivers, lakes and ponds) are included in land use, marine water areas may be included only
ina broader concept of land use. Certain types of land use analyses may include coastal waters
(internal waters) or even Exclusive Economic Zones (EEZs).

Topic2.3.1: Land use

3.104. Land use reflects both the activities undertaken and the institutional arrangements
putin place for a given area for the purposes of economic production, or the maintenance and
restoration of environmental functions. Land being “used” means the existence of some kind
of human activity or management. Consequently, there are areas of land that are “not in use”
by human activities. These areas are important from an ecological point of view. Land use
statistics cover both land in use and land not in use. Statistics on land use are usually obtained
through the combination of field surveys and remote sensing (mostly satellite images). Land
use data may also be obtained from administrative land registers where available.

3.105. A reference framework for the interim classification of land use is provided in the
SEEA-CF* as agreed after a comprehensive global consultation process. The development of
the land use classification included in the SEEA-CEF, led by the FAO, has been based on prac-
tices already in use in major international and national land use databases, adjusted to address
the needs which have arisen during this global consultation process. The aim of the land use
classification presented in the SEEA-CF is twofold: (i) to provide a reference framework for the
compilation and aggregation of data at the international level and (ii) to provide guidance to
countries in establishing a land use classification scheme. For more information, see Annex D:
Classifications and environment statistics.

3.106. 'This topic also includes statistics on land use pertaining to specific agricultural and
forest management methods, in particular, land under organic farming, irrigation, agrofor-
estry, sustainable forest management and different ownership categories. These statistics are
important because they describe how the use and management of land and biological resources
impact the environment.

3.107. Changes in land use can be reflected by statistics on changes within and between the
different land use classes. Changes in land use will redistribute the area of the country among
theland use categories. If presented in matrix form, the information will show how an increase
or decrease in one category contributes to a decrease or increase in other land use categories.
Land cover statistics can also be presented in a similar fashion.

3.108. Cross-combination of land use and land cover categories show the kind of human
activities are carried out in the various land cover areas. Changes in land use frequently result
in changes of land cover. However, land in different land cover categories will also increase or
decrease owing to managed or natural expansion or regression. Statistics on land cover and its
changes also provide information on the extent of different ecosystems (see also Topic 1.2.2:
Ecosystems and biodiversity).
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Topic2.5.2: Aquatic resources

3.123. Aquatic resources comprise fish, crustaceans, molluscs, shellfish, aquatic mammals
and other aquatic organisms that are considered to live within the boundaries of the EEZ of
a country throughout their life cycles, including both coastal and inland fisheries. Migrating
and straddling fish stocks are considered to belong to a given country during the period when
those stocks inhabit its EEZ.

3.124. Aquaticresourcesare harvested for commercial reasons and as part of recreational and
subsistence fishing activities. The abundance and health of natural aquatic resources in inland
and marine waters are also increasingly affected by water pollution and habitat degradation.
The dual impacts of excessive exploitation levels and habitat degradation result in the loss, or
reduction of the goods, functions and services provided by the aquatic ecosystems, including
the loss of biodiversity and genetic resources. The unsustainable extraction of marine resources
is caused partly by illegal, unreported and unregulated (IUU) fishing.

3.125. Stocks of aquatic resources are difficult to measure in inland and marine waters,
although certain estimation methodologies may be considered for this purpose. Aquaculture
stocks can be estimated more frequently.

3.126. Aquatic resources may be either cultivated or natural biological resources. Aquatic
resources produced within aquaculture facilities (for breeding or for harvest) are considered
cultivated biological resources. All other aquatic resources harvested as part of capture pro-
duction processes are considered natural biological resources. Changes in the stocks of aquatic
resources are the result of growth in stocks, total removals and, natural and catastrophic losses.
Stock changes should be estimated separately for natural and cultivated resources, the most
important aquatic groups/species, and marine and freshwater groups/species.

3.127. Aquaculture is the farming of aquatic organisms, including fish, molluscs, crusta-
ceans and aquatic plants. Farming implies some form of intervention in the rearing process to
enhance production, such as regular stocking, feeding, protection from predators, etc. Farming
also implies individual or corporate ownership of the stock being cultivated.?> Aquaculture
activities may also include the application of colourants, pellets, antibiotics, fungicides, hor-
mones and other substances. Statistics on these aspects of aquaculture are very important to
assess their impact on the environment.

3.128. 'The FAO International Standard Statistical Classification of Aquatic Animals and
Plants (ISSCAAP) is commonly used for statistics on aquatic resources.>® The FAO has also
developed a set of catch concepts for the different stages of the catch, depending on the inclu-
sion or exclusion of by-catch and by-product.?? The measurement of discarded catch is an
important component in order to understand fully the linkages between economic activity
and the impact on aquatic resources.

3.129. 'The most important economic activity related to the extraction, harvesting and man-
agement of aquatic resources is fishing and aquaculture (ISIC Rev. 4, Section A, Division 03).
This division includes capture fishery and aquaculture, covering the use of fishery resources
from marine, brackish or freshwater environments, with the goal of capturing or gathering
fish, crustaceans, molluscs and other marine organisms and products (e.g., aquatic plants,
pearls and sponges).

3.130. 'The use of aquatic products in the economy and by households can be captured in
physical and monetary supply and use tables originating from national accounts. The SEEA-CF
links aquatic resources to their use in the economy and to the SNA.
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Topic2.6.2: Abstraction, use and returns of water

3.147. Abstraction, use and returns of water are the flows of water between the environment
and the human subsystem and within the human subsystem. Water abstraction is the amount
of water that is removed from any source, either permanently or temporarily, in a given period
of time. Water is abstracted from surface water and groundwater resources by economic activi-
ties and households. It can be abstracted for own use or for distribution to other users. Statistics
on water abstraction should be disaggregated according to the source of the water (surface or
groundwater) and by abstractor (economic activity or households). Water abstraction usually
refers to the off-stream use of water. The most important off-stream uses for which water is
abstracted are (i) water supply to human settlements, (ii) water for agriculture, (iii) water for
industries and (iv) water for cooling in thermoelectricity generation.

3.148. In-stream water use refers to the use of water without moving it from its source or to
the use when water is immediately returned with little or no alteration. The most important
in-stream water uses are (i) water for hydroelectricity generation, (ii) water for the operation
of navigation locks and (iii) water for freshwater aquaculture.

3.149. Water managers also use the category of in situ water use. The most important in situ
water use is ecological use, that is, water used as a habitat for living organisms. Human in
situ water uses include navigation, fishing, recreation, tourism and waste loading (pollution
dilution).

3.150. As with off-stream uses, all human in-stream and in situ water uses have significant
effects with regard to the ecological use of the same water resources. In-stream and in situ
activities are usually measured in terms of the intensity of the use. In-stream and in situ activi-
ties that use water are covered under Topic 2.5.2: Aquatic resources and their use; Topic 2.2.2:
Production, trade and consumption of energy; Topic 3.2.3: Discharge of wastewater to the
environment; and Topic 3.3.2: Management of waste. Statistics on water transport and recrea-
tion are not included in the FDES but can be used to indicate the pressures these activities place
on water resources.

3.151. After abstraction and distribution, water is used in the economy in production and con-
sumption activities. Water can be recycled and reused several times before it is returned to the
environment. Water use should be disaggregated according to economic activity and household
use. Water use by tourists may also be captured to measure tourism’s environmental impact.
The most significant water uses (e.g., irrigation in agriculture, hydropower generation and
cooling) should be specified. Significant water loss may occur during transport, so these data
should be captured here as well. Statistics on water use can be obtained from statistical surveys
of primary users, household surveys and administrative records of the water supply industry.

3.152. Alarge part of the water used in economic activities and by households is returned to
the environment after or without treatment. The volume of returned water should be disag-
gregated by recipient (e.g., surface water, groundwater, soil and sea). Statistics on the genera-
tion, treatment and pollutant content of wastewater are discussed under Subcomponent 3.2:
Generation and Management of Wastewater.

3.153. All economic activities and households can abstract, use and return water to the envi-
ronment. The most important activities, in terms of the volume of water abstracted, are agri-
culture (irrigation and livestock), the generation of electricity (hydropower and cooling) and
the water collection, treatment and supply industry (ISIC Rev. 4, Section E, Division 36), which
includes the collection (abstraction), treatment and distribution of water for household and
industrial needs. Collection of water from various sources, as well as distribution by vari-
ous means, is also included. Division 37 Sewerage accounts for a significant amount of water
returned to the environment.
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3.156. Emissions are substances released to the environment by establishments and house-
holds as a result of production, consumption and accumulation processes. Emissions can be
released to air, water (as part of wastewater) and soil. Generally, emissions are analysed by the
type of receiving environment (air, water or soil) and type of substance.

3.157. Wastewater is discarded water that is no longer required by the owner or user. Waste-
water usually (but not always) carries pollution from the processes in which the water was
used (emissions to water). Water discharged into sewers, received by water treatment plants
and discharged to the environment is all considered wastewater regardless of its quality. It also
includes reused water, which is wastewater supplied to a user for further use with or without
prior treatment.

3.158. Waste covers discarded materials that are no longer required by the owner or user. It
includes materials in solid or liquid state but excludes wastewater and emissions to air, water
or soil.

3.159. A special category of residuals results from the dissipative uses of products, which cover
products that are deliberately released to the environment as part of production processes.
Examples are the application of chemicals such as fertilizers and pesticides, part of which may
be absorbed in the production process while the rest will remain in the environment and may
cause pollution.

3.160. 'The SEEA-CF also accounts for residuals in terms of dissipative losses, natural resource
residuals and losses. Dissipative losses are material residues that are an indirect result of
production and consumption activity. For more detailed discussion see the SEEA-CF, paras.
3.97-3.103.

3.161. Statistics on residuals must be broken down according to the economic activity that
generated them, based on ISIC. Special attention should be paid to estimating residuals gener-
ated by international transport and tourism in order to calculate SEEA physical flow accounts.

3.162. Residuals have an impact on environmental quality that can be measured in terms of
their concentrations in those media covered in Subcomponent 1.3: Environmental Quality.

3.163. Component 3 contains four subcomponents:
i.  Subcomponent 3.1: Emissions to Air;
ii. Subcomponent 3.2: Generation and Management of Wastewater;
iii. Subcomponent 3.3: Generation and Management of Waste; and

iv. Subcomponent 3.4: Release of Chemical Substances.

Subcomponent 3.1:  Emissions to Air

3.164. Air pollution can be caused by natural as well as anthropogenic factors. The FDES
focuses on the emission of pollutants from anthropogenic factors that are socioeconomic pro-
cesses. Emissions to air are gaseous and particulate substances released to the atmosphere
by establishments and households as a result of production, consumption and accumulation
processes. The statistical description of such emissions covers their sources and the quantities
emitted by substance.

3.165. Policymakers, analysts and civil society need statistics on emissions to air to monitor
the amount and type of emissions over time and across locations. These statistics can be used
for evidence-based policymaking, particularly with regard to environmental regulations (e.g.,
maximum allowable emission levels versus actual levels). They can also be used to model where
the greatest impacts on humans from air pollution may occur. These statistics are also required
to monitor adherence to any MEAs, particularly the Kyoto and Montreal protocols, to which
the country may be a party.
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3.4. Component 4: Extreme Events and Disasters

3.191. 'This component organizes statistics on the occurrence of extreme events and disasters
and their impacts on human well-being and the infrastructure of the human subsystem.

3.192. The most common data providers are national and subnational authorities responsi-
ble for disaster management and assistance, emergency management and response agencies,
insurance companies, optical and radar satellite operators for satellite information, and seismic
monitoring and research centres.

3.193. Component 4 contains the following two subcomponents:
i. Subcomponent 4.1: Natural Extreme Events and Disasters; and

ii. Subcomponent 4.2: Technological Disasters.

Subcomponent 4.1: Natural Extreme Events and Disasters

3.194. 'This subcomponent organizes statistics on the frequency and intensity of extreme
events and disasters deriving from natural phenomena, as well as their impact on human lives
and habitats and the environment as a whole. Statistics on natural extreme events and disasters
are important to policymakers, analysts and civil society not only to assess the impact of an
ongoing disaster, but also to monitor the frequency, intensity and impact of disasters over time.

3.195. An extreme event is one that is rare within its statistical reference distribution at a
particular location. An extreme event is normally as rare as or rarer than the 10th or 90th
percentile. A disaster is often described as a result of exposure to an extreme event. The Centre
for Research on the Epidemiology of Disasters (CRED) defines a disaster as an “unforeseen
and often sudden event that causes great damage, destruction and human suffering.” ¢ It often
exceeds local response capacities and requires external assistance at the national or interna-
tional level. For inclusion in this subcomponent, a disaster should be categorized using the
same criteria as the CRED Emergency Events Database (EM-DAT). It must thus meet at least
one of the following criteria:

i.  Ten (10) or more people reported killed;

ii. One hundred (100) or more people reported affected;
iii. Declaration of a state of emergency; or
iv. Call for international assistance.

For more information on the full classification of CRED, see Annex D: Classifications and
environment statistics.

3.196. Natural extreme events and disasters impact human lives, habitats and ecosystems in
ways depending on their intensity, the extent to which the human habitat is prepared and the
environmental conditions prevailing in the territories, particularly those where humans live.
Thus, the general social, living and infrastructural conditions of a given human habitat can
worsen or mitigate the impacts and effects of natural disasters.

3.197. In recent decades, increased extreme events have led to more frequent, more intense
and more destructive and deadly natural disasters. Climate change has been associated with the
increasing frequency and severity of extreme weather events. It has resulted in increased global
temperatures, rising sea levels, increased storms and precipitation, droughts, floods, tropical
cyclones, hurricanes, tornadoes and other climatic disruptions in many places around the
world. As the occurrence and intensity of natural extreme events and disasters have increased
globally, countries have faced greater social and economic impacts.
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3.216. 'The well-being and health risks associated with the environment (and those posed
by extreme events and disasters) can be mitigated substantially by the prevailing conditions
and characteristics of human settlements. Several factors can mitigate or increase the effect of
environmental and settlement-related risks on human well-being. These factors include the
appropriate infrastructure that can provide water and sanitation, adequate waste disposal,
wise land use planning, clean and safe transportation, safe building design and other measures
of good housing, and ecosystem health. These conditions can improve a given human settle-
ment, human well-being and health. Conversely, vulnerable human settlements are often more
impacted by the changing environment and recover more slowly from pollution, environmen-
tal degradation, and extreme events and disasters.

3.217. Component 5 contains two subcomponents:
i.  Subcomponent 5.1: Human Settlements; and

ii. Subcomponent 5.2: Environmental Health.

Subcomponent 5.1: Human Settlements

3.218. 'This subcomponent includes relevant statistics on basic services and infrastructure of
human settlements. Human settlements refer to the totality of the human community, whether
people live in large cities, towns or villages. They encompass the human population that resides
in a settlement, the physical elements (e.g., shelter and infrastructure), services (e.g., water,
sanitation, waste removal, energy and transport), and the exposure of humans to potentially
deleterious environmental conditions.

3.219. Policymakers, analysts and civil society need statistics on human settlements for infor-
mation on how humans live and work in these settlements, how they transform the landscape
and the supporting ecosystems and, in turn, how this affects human well-being and health. The
extent of human settlements, their ecological footprint (which is closely related to prevailing
production and consumption patterns), the supporting and nearby environmental conditions
and quality, and human access to infrastructure and services, all affect humans and the envi-
ronment in a cyclical and iterative way.

3.220. 'The type of sources needed to document the status of and changes in human settle-
ments include censuses, surveys, administrative records and remote sensing. The NSO’s insti-
tutional partners include housing and urban planning authorities, health and transportation
authorities, and research institutions. Presenting the statistics spatially using maps and geo-
spatial statistics adds important value to the information produced.

3.221. 'The first topic in this subcomponent covers urban and rural population statistics, pro-
viding information on locations where humans construct and maintain their settlements in
any given country. The next two topics cover access to water, sanitation, waste removal and
energy, and housing conditions with a direct bearing on human well-being and health. The
fourth topic includes complementary information describing how the spatial location of popu-
lations around sources of pollution exposes them to possible health effects. Finally, the fifth
topic organizes information about additional urban environmental concerns such as transport,
green spaces, and urban planning and zoning.

Topic 5.1.1:  Urban and rural population

3.222. Humans live primarily in rural or urban communities, building their shelters and
institutions, while using environmental resources to satisfy human needs. Depending on the
carrying capacity of ecosystems, human settlements and their use of environmental resources
will affect environmental conditions, as well as human well-being and health.
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Subcomponent 5.2: Environmental Health

3.241. 'The impacts of changes in environmental conditions and pollution on human health
are multiple and vary from country to country. The WHO is the leading global institution
documenting the relationship between health and the environment. Its publications include a
considerable volume of critical global statistics on environmental health.”

3.242. Environmental health focuses on how environmental factors and processes impact and
change human health. It can be defined as an interdisciplinary field that focuses on analysing
the relationship between public health and the environment. From the health perspective,
WHO states that “environmental health addresses all the physical, chemical, and biological
factors external to a person, and all the related factors impacting behaviours. It encompasses
the assessment and control of those environmental factors that can potentially affect health.
It is targeted towards preventing disease and creating health-supportive environments |...]”.76

3.243. Common measures of health problems within human populations include statistics on
morbidity (incidence and prevalence) 77 and mortality associated with specific types of diseases
and conditions that are heavily influenced by environmental factors. Estimates of premature
death, the loss of work days and estimation of the economic cost in monetary terms (e.g., loss
of wages or costs of treatment) may also be included in environmental health statistics when
available.

3.244. Associated environment statistics, such as emissions of pollutants to the environment,
may be found in Component 3: Residuals, while statistics on pollution concentration in air,
water and soil may be found in Subcomponent 1.3: Environmental Quality.

3.245. 'The main provider of data on morbidity (incidence and prevalence) and mortality due to
environmentally related diseases and conditions is usually a country’s sanitary or health author-
ity. Other partners may include regulatory agencies and environmental protection agencies.

3.246. Primary epidemiological data can be selected and processed further for transforma-
tion into the environmental health statistics that constitute this subcomponent. The resulting
statistics are usually produced using national and subnational data. They include descriptive
epidemiological data that can usually be updated yearly.

3.247. 'The WHO is making remarkable progress in developing methodologies needed to esti-
mate the attributable fraction’® and burden of disease attributable to the environment.?® It
has also formulated comprehensive indicators and indexes such as DALY (disability-adjusted
life year),80 which is a summary measure of population health problems combining morbidity
and premature death associated with different factors related to the modifiable environment.®!
However, caution must be exercised when producing these types of environmental health sta-
tistics because health and environmental problems are multifaceted and complex. Attributing
the proportion of disease cases to a specific environmental or non-environmental factor is a
challenging process associated with a degree of uncertainty.

Topic 5.2.1:  Airborne diseases and conditions

3.248. 'This topic includes all airborne diseases and conditions that are caused or worsened
by exposure to unhealthy levels of pollutants (such as PM, SO, or O,), usually found in urban
settlements and, in particular, in cities with weaker air quality regulations and/or enforce-
ment capabilities. Airborne diseases and conditions include, but are not limited to, upper and
lower respiratory disease, obstructive pulmonary disease, asthma, allergic rhinitis, lung cancer,
ischaemic heart disease and stroke. This topic includes health statistics on morbidity (such as
incidence and prevalence) and mortality of these diseases or conditions, as well as measure-
ment of the associated impact on the labour force and economic costs. Where available, the
attributable fraction and burden of diseases, premature deaths and DALYs associated with
pollution are to be included in this topic.
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3.6. Component 6: Environmental Protection,
Management and Engagement

3.258. A country’s engagement in the protection and management of the environment and,
therefore, the resources it dedicates to that task, is related to information, awareness and social
demand. It is also related to the country’s ability to finance environmental protection activi-
ties and participate in international efforts directed at these activities. International steward-
ship, national political engagement, civil society participation, and effective policies and pro-
grammes have a role to play in mutually reinforcing each other.

3.259. 'This component organizes information on environmental protection and resource
management expenditure to improve the environment and maintain ecosystem health. Sta-
tistics on environmental governance, institutional strength, enforcement of regulations and
extreme event preparedness are also considered. This component also includes information
on a wide variety of programmes and actions to increase awareness, including environmental
information and education, as well as private and community activities aimed at diminishing
environmental impacts and improving the quality of local environments.

3.260. Component 6 is organized into four subcomponents:

i. Subcomponent 6.1: Environmental Protection and Resource Management
Expenditure;

ii. Subcomponent 6.2: Environmental Governance and Regulation;
iii. Subcomponent 6.3: Extreme Event Preparedness and Disaster Management; and

iv. Subcomponent 6.4: Environmental Information and Awareness.

Subcomponent 6.1: Environmental Protection and Resource
Management Expenditure

3.261. 'This subcomponent is closely related to the environmental activity accounts of the
SEEA-CF and is based on the CEA.82 Expenditure on environmental protection and resource
management may be used as one measure of public and private engagement in protecting,
restoring and managing the environment towards more sustainable use. Monitoring and track-
ing the level of environmental protection and resource management expenditure is important
for policymakers, analysts and civil society in order to determine the current and desired levels
of engagement and commitment from both government and the private sector.

3.262. Environmental protection activities are those activities whose primary purpose is
the prevention, reduction and elimination of pollution and other forms of degradation of the
environment. These activities include the protection of ambient air and climate, wastewater
management, waste management, protection and remediation of soil, groundwater and surface
water, noise and vibration abatement, protection of biodiversity and landscapes, protection
against radiation, research and development for environmental protection and other environ-
mental protection activities.

3.263. Resource management activities are those activities whose primary purpose is preserv-
ing and maintaining the stock of natural resources and hence safeguarding against depletion.
These activities include, but are not limited to, reducing the withdrawals of natural resources
(including through the recovery, reuse, recycling and substitution of natural resources); restor-
ing natural resource stocks (increases or recharges of natural resource stocks); the general man-
agement of natural resources (including monitoring, control, surveillance and data collection);
and the production of goods and services used to manage or conserve natural resources. They
cover the management of mineral and energy resources; timber resources; aquatic resources;
other biological resources; water resources; research and development activities for resource
management; and other resource management activities.
























