Guidelines for the Compilation of
Water Accounts and Statistics

Prepared by UNSD

This is a revised draft of the Guidelines for thentpilation of Water Accounts and Statistics that ha
been prepared by the UNSD and steered by an Edit@roup composed of experts from countries
and international organizations.

The document takes into account the contributidrtbe Expert Group Meeting held in New York in
November 2013, the comments provided during testa/arkshops, and the inputs received from
teleconferences with the Editorial Board and pgodists to the Expert Group Meeting.

The document has been submitted to the Technicain@tiee of the SEEA for comments, and was

brought to the UNCEEA for additional comments.Hbgld be considered a live document which can
be subject to further change.
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Guidelines for the Compilation of
Water Accounts and Statistics

The Guidelines are organized in five chapte@hapter 1 explains why the implementation of the System of
Environmental-Economic Accounts (SEEA) providesoarsl basis for monitoring water policigShapter 2
provides an overview of the principles and key actimg concepts as the relate to watnapter 3 provides
practical guidance on how to compile the data ngdcEm the different sources, and how it is intégdato
create a complete and consistent pictuBhapter 4 discusses the derivation of indicators and othaysnof
making the information produced accessible to ifferént users. FinallyChapter 5 focuses on strategies to
institutionalize the accounts and maintaining aitpesfeedback loop to increase the detail and iguaf the
data.

Detailed Outline

Introduction

Chapter 1 DEVELOPING AN INTEGRATED MONITORING
FRAMEWORK FOR WATER

This chapter discusses different water policy nests how official statistics respond to these nabdsugh
the integration of sectoral statistics into the t8ys of Environmental-Economic Accounts (SEEA), a
comprehensive framework which facilitates consisyechecks, and produces comparable informatione Th
SEEA-Water, a subsystem of the SEEA, and the latemmal Recommendations for Water Statistics (IRWS)
are presented as additional tools to specificabpond to the needs of water management and pisisign
and evaluation.

This chapter shows how the information can be degahusing a structure of quadrants covering a wad@ty
of policy objectives, and how these quadrants tasménto official statistics processes.

I.  Water policy needs for information and official staistics
Official statistics in support of water policy

* The experience with the System of National Accounts
* An standardized system for the environment
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II. Water policy information and its organization in quadrants

* Quadrant I, improving access to drinking water sawlitation services

* Quadrant Il, managing water supply and demand

* Quadrant Ill, improving the condition and servipesvided by water related ecosystems
* Quadrant IV, adapting to extreme events

» Water governance related information

[ll. Incorporating water monitoring in National Statisti cal Systems (NSS)
» Institutional arrangements for an integrated mairigpsystem for water
* National Strategy for the Development of Statistics

» Examples from countries

Chapter 2 INTEGRATION OF DATA IN ACCOUNTS TO RESPOND TO
POLICY NEEDS

This chapter provides an overview of the princig@ad key accounting concepts as they relate torwatgder
to develop a monitoring system of comprehensivasistent and comparable policy relevant informatiorhe
chapter also gives an overview of the standardsatteaused to classify economic activities and potsl

The concepts are explained through numerical exasnplhich illustrate the use of the standard tafdes
checking data consistency, as well as for providivegbasis for planning the data collection proggss

Overview of the Accounting Framework

. Accounts of the SNA

. Accounts and tables of the SEEA

Il. International Classification Standards

Industry (ISIC) and product (CPC) classifications

. Industrial activities and products most relevamtvfater accounts
lll. Concepts of the National Accounts

. Sequence of Economic Accounts

. Monetary Supply and Use Tables

IV. Concepts of the Water Accounts

. Asset Accounts

. Physical Supply and Use Tables

. Emissions account

. Sequence of economic accounts for water supplysenerage

Chapter 3 THE DATA COLLECTION AND COMPILATION PROC ESSES

This chapter is based on the list of data itemtheflRWS. The different sources of data are dsedisas well
as the particularities of the data correspondinditierent aspects of the natural and economic megeles.
The importance of prioritizing the data items adoag to each country’s water policies are highlaght
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The methodologies to collect data are discussediiding the use of water monitoring networks, diatel
information, surveys, censuses and administraBeerds. How and when estimates should be usetbiber
topic of this chapter. The chapter also addrefisesssues of data editing, imputation and valafati The
explanations are illustrated with several examplas exercises.

I. Setting priorities for data collection

. The Physical Water Cycle

. Waterborne Pollution Accounts

. The Sequence of Economic Accounts for Drinking W&tgpply and Sewerage
. Water-Related Social-demographic Data Items

. Project “Cards” for Waterborne Pollution

Il. Physical data items of stocks and flows within thenvironment
. Precipitation and Evapotranspiration

. Inflows and outflows to/from other territories atine sea

. Other flows within the environment

. Surface water stocks

. Groundwater stocks

lll. Physical data items of flows to/from and within theeconomy

. Abstractions of water

. Water supplied and received by economic units

. Returns of water

. Losses

IV. Physical data items related with polluting releaseand emissions
. Wastewater supplied and received

. Wastewater returns

. Waterborne releases and emissions

V. Monetary data items

. Value and costs of water and sewerage services

. Taxes, subsidies and investment grants

. Assets, investments and depreciation

. Tariffs and charges for water supply and seweragéces
VI. Social demographic data items

. Main source of drinking water used by populations

. Main type of toilet and sewage disposal used byfaipns

Chapter 4 DISSEMINATION OF THE ACCOUNTS AND STATIS TICS TO
DIFFERENT TARGET AUDIENCES

This chapter discusses how the data compiled iratiteunts can be used to inform the different anodis.
The chapter provides recommendations on what irdtion to report and how to report it, including st
examples from countries. The international inkes that collect the data from countries and thedationship
with the data items of the accounts are also lrigiicussed. The core water account tables arede as a
tool for providing the minimum information usefurfinternational comparisons.

I. Information and indicators for different audiences
. The information pyramid
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. Indicators for each of the policy quadrants

. Core water tables

Il. Monetary balances and indicators

. The sequence of economic accounts for the wholecoyp
. The sequence of economic accounts for water suppulysewerage
. Types of indicators derived from the sequence

lll. Water flow balances and indicators

. Sequence of water flows and tables

. Types of indicators derived from the sequence démnidows
. Pollution related indicators

. Numerical example

IV. International data collection initiatives

. Data items collected through different initiatives

Chapter 5 INCORPORATING WATER ACCOUNTS AND STATIST ICS TO
THE REGULAR STATISTICAL PRODUCTION PROCESS

This chapter provides an overview of the princi@ad key accounting concepts as they relate torwatgrder
to develop a monitoring system of comprehensivasistent and comparable policy relevant informatiorhe
chapter also gives an overview of the standardsatleaused to classify economic activities and potsl

The concepts are explained through numerical exasnplhich illustrate the use of the standard tafdes
checking data consistency, as well as for providivegbasis for planning the data collection proggss

Inter-organizational collaboration
Identification of partners and stakeholders
Institutionalization process

Il. Strategic management cycle

. Assessment of the National Statistical System

. Statement of strategy and implementation

. Evaluation

lll. Production management cycle

. Assessment of the production process

. Action plan for improvement and its implementation
. Evaluation
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Introduction

These Guidelines provide country experts and traiméth a comprehensive set of practical materials
to assist in the compilation of water accounts statistics, in order to develop a monitoring syste
for water policies. The document is intended taffsof National Statistics Offices, Water Minigs

and Agencies, and other stakeholders in countfiee.tables and accounting methods presented are
based on the System of Environmental-Economic Actiog for Water (SEEA-Water), adopted in
2007 by the United Nations Statistical Commissiamg the SEEA Central Framework (SEEA-CF),
adopted in 2012 by the UNSC as an internationdisitaal standard. The Guidelines provide
additional and more detailed guidance to that plediby the International Recommendations for
Water Statistics (IRWS), adopted in 2010 by the @NS

The Guidelines were prepared as part of the SEEAe\@plementation strategy which was adopted
by the United Nations Statistics Commission (UNSCP008. The strategy, proposed after ample
consultation by the United Nations Committee of &xp on Environmental Economic Accounts
(UNCEEA), aims to integrate SEEA-Water into theio@al policy framework of integrated water
resources management within national statisticatesys. It puts great emphasis on linking the
implementation of water accounts to users’ demandell as more broadly into national economic
policies. The implementation strategy comprisedolewing four components:
(a) Development of the International Recommendation$\fater Statistics (IRWS), accompanied
by guidelines on supplementary data collection@mdpilation;
(b) Development of training and promotional material,
(c) Development of a technical cooperation program isting of regional activities as well as
pilot projects in selected countries in variousaoag;
(d) Harmonization of international data collection aities with the SEEA-Water concepts and
definitions.

As mentioned before, the IRWS were adopted by thNSO in 2010. Several regional and sub-
regional workshops have been organized after tbptamh of the IRWS.

The Guidelines were developed following recognitigrthe UNCEEA of the importance of providing
assistance to countries in their development oematcounts and statistics. As such there was high
demand for supporting materials for implementatidhe IRWS provide some of this support, but the
Guidelines go into more details, providing pradtiesamples based on experiences in countries and
on exercises tested in workshops. The Guidelites arovide a bridge between the concepts and
tables of the SEEA-Water and the IRWS, and the adepted more recently with the SEEA-CF.

A knowledge base will complement the Guidelineshvatditional resources, such as presentations,
worked examples, standardized tables, and diagrdis. will constitute a “living” source of
materials which will be constantly updated.

In order to steer the process of elaboration of Guedelines, as well as to provide inputs to the

document artditorial Board, consisting of experts representing countries amgrozations, was
established. The editorial board had periodic mgstmostly via teleconferences.
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An expert group, including producers and users atewinformation from various countries and
organizations, was formed to review the completdtdsf the document. The expert group met in
New York in November 2013 to review the documerd grovide feedback for its finalization. The
document also underwent a broad consultation arkepgtakeholders, and was then submitted to the
UNSC for endorsement.

The Guidelines are written for people from a widariety of professional backgrounds (e.g.
economists, statisticians, engineers, chemist$épdpgis, etc), so the document is written in a $emp
language easy to understand by non-specialist& Gthdelines can be read from cover to cover, or
according to each reader’'s specific needs. Thiewalg table illustrates the organization of the
document, and provides guidance on how to reagpédding on the specific requirements of different
people interested in water accounts.

Key gquestion answered Main audience
Chapter 1 How to develop integrated For people who want to have|a
information systems useful for water quick  overview. Sponsors,
policy design and evaluation? managers, and partners of the

accounting projects should read
this chapter.

Chapter 2 How do accounts work? For people who veamhore in
depth understanding of the main
assumptions in the accounting

model.
Chapter 3 What data are needed? How are daftar the experts that will be
incorporated in the accounts? collecting and compiling the dat

Important for setting priorities i
data collection and making
requests of information to the
different  organizations  that
provide data.

-

Chapter 4 How are results interpreted and | For the managers responsible for
communicated to different delivering the results of the
audiences? accounts.

Chapter 5 How can water accounts become aFor the managers in charge of the
continuous process? implementation of the accounts.

Master Exercise How can the accounting concepts| lb@®r the experts that will be
more easily grasped? collecting and compiling the dat

The exercise complements the
explanation in chapters 2 and| 3
with an exercise with different
levels of difficulty.

The audiences for whom the document is writteruatelly part of one of the following three groups:
statisticians, national accountants, and waterialigs. The materials, examples and exercis¢beof
Guidelines should assist the members of these trmgs in their mutual understanding and the joint
preparation of water accounts and statistics.
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Chapter 1 DEVELOPING AN INTEGRATED MONITORING
FRAMEWORK FOR WATER

This chapter discusses different water policy nests how official statistics respond to these nabdsugh
the integration of sectoral statistics into the t&ys of Environmental-Economic Accounts (SEEA), a
comprehensive framework which facilitates consisyechecks, and produces comparable informatione Th
SEEA-Water, a subsystem of the SEEA, and the latemmal Recommendations for Water Statistics (IRWS)
are presented as additional tools to specificabpond to the needs of water management and pisisign
and evaluation.

This chapter shows how the information can be degahusing a structure of quadrants covering a wad@ty
of policy objectives, and how these quadrants tedmanto official statistics processes.

II. Water policy needs for information and official stéistics
» Official statistics in support of water policy

* The experience with the System of National Accounts
* An standardized system for the environment

IV. Water policy information and its organization in quadrants

* Quadrant I, improving access to drinking water sawlitation services

* Quadrant Il, managing water supply and demand

» Quadrant Ill, improving the condition and servipesvided by water related ecosystems
* Quadrant IV, adapting to extreme events

» Water governance related information

V. Incorporating water monitoring in National Statisti cal Systems (NSS)
» Institutional arrangements for an integrated mairigpsystem for water
* National Strategy for the Development of Statistics

» Examples from countries
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1. Water policy needs for information and official statistics

The integral role of water in development is widedgognized, and water issues are very high ironatiand
international development agendas. This has rekintseveral international agreements specifyimgets for
water supply and sanitation, as well as a targettlmn implementation of integrated water resources
management plans.

The importance of reliable information for develaprh purposes is also well established. Policy mske
citizens, and the international community are wa@are of the role of information in supporting résbased
management, better governance, and greater aidtiefieess. However, “the absence of systematia dat
collection in most countries impedes regular répgron water resources and water-use trends.” (WWDR
page 158).

Informing water policy requires a great varietydafta. Hydrometeorological data is only a subsdhefdata
required to understand today’s water issues. [Data@ many other fields of expertise are necessary t
understand the complex interrelationships of waién aspects of human well-being. Data must begrdted,
analyzed and converted into useful information fwlicy-makers, the general public, managers and
researchefs Due to the nature of water, a wide variety ofamges are necessary to understand the various
ramifications of the decisions which are made. afnprehensive conceptual framework is therefore sezog

to guide the process of data integration andatssfiormation into policy relevant information.

Official statistics are characterized by the systéencollection and processing of data from varidietds.

Official statistics increasingly include data comdrg issues related to the environment, includivater.
Official statistics can provide the information ded to support decision making processes in tie dilewater.

Official statistics in support of water policy nee® for information

Countries collect, process and disseminate offistatistics on behalf of national governments tgtothe
ensemble of statistical agencies and units whici ftheir national statistical system (NSS). Altgbumost
countries have set up statistical systems, thgartization varies from country to country.

The United Nations Statistical Commission (UNSCevestablished in 1947 as the apex entity of thbajlo
statistical system which brings together the CHittisticians from member states. It is the higliestision
making body for international statistical activitjeparticularly with regards to the setting of istatal
standards, the development of concepts and methodsheir implementation at the national and magonal
level. The Statistical Commission oversees the voditkie United Nations Statistics Division (UNSBEhd is a
Functional Commission of the UN Economic and SoCialincif.

The UNSC adopted a set of fundamental principlesfiidial statistics, which guide the work of maisS
around the world. On 29 January 2014, the Geasémbly endorsed the Fundamental Principles dtiaff
Statistics adopted by the Statistical Commissioi¥®4 and reaffirmed in subsequent sessions. Eachenrst by
the United Nations General Assembly marks the finsé the Fundamental Principles have received sigitn
recognition at the global political level

The principles recognize the importance of offigtdtistics for the national and global developrmaggndas.
They stress the role official statistics play irfformed policy decision making in support of susthie

! World Water Development Report 2
2 UNSD website: http://unstats.un.org/unsd/statcom/commission.hinfrebruary 2014
3 UNSD website:https://unstats.un.org/unsd/default.htmi1 February 2014
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development, peace and security, as well as fouahlkihowledge and trade among States and peoplies wh
demand openness and transparency. The princiglle®icprofessional independence and accountglmfithe
NSS, as well as coordination among different prergabf information.

International efforts have been devoted to streanjtiy the NSSs, especially in developing countriégorth
mentioning is the Partnership in Statistics for &epment in the 21st Century (PARIS21) founded in
November 1999 by the United Nations, the Europeam@ission, the Organisation for Economic Co-
operation and Development, the International Mayeteund, and the World Bank, in response to the UN
Economic and Social Council resolution on the gadlthe UN Conference on Development. PARIS21 was
born as a response to the challenges faced by $tatisticians and decision-makers. The Partnesship'
Consortium was set up as a global framework ofonati regional and international statisticians, lysta,
policy-makers, development professionals and atisers of statistics. It is a forum and network tonpote,
influence and facilitate statistical capacity deyehent and the better use of statitics

The efforts to improve NSSs are embodied in aeggiatplanning process known as the “National
Strategy for the Development of Statistics (NSD@ljich will be described in more detail below.

Some examples describing how the NSS are set vgrious countries are provided below.

The experience with the System of National Accounts

Many countries around the world have built on desadf experience in the integration of economic
information through the System of National Accou(@NA), which is an internationally agreed standard
adopted by the UNSC through a rigorous process d@ihe best known economic indicators, Gross Dxtime
Product (GDP), can be calculated from the SNA, el & many other economic indicators which areelyid
accepted and comparable between countries andjtintoue.

The SNA provides standards to compile measurecafi@anic activity in accordance with strict accongti
conventions based on economic principles. Thewatow framework of the SNA allows economic datd&o
compiled and presented in a format designed ferpilrposes of economic analysis, decision-makirdy an
policy-making. The accounts themselves preseataondensed way a great mass of detailed informatiout
the working of an economy. The SNA conceptual ramork is the basis for producing comprehensive,
consistent and comparable economic information.

The first edition of the SNA was published in 1983vas then reviewed in 1968, again in 1993, awntly in

2008. Throughout the years the system has beeziymided and improved to guide countries in theégtesf

their economic information systems, which provigeiaformation pyramid to suit the needs of researgh
managers and policy makers. The data that supphatisformation pyramid is continuously colleciacorder

to provide the information required at the diffarégvels. A clear linkage between data, whichastly to

collect, and information, which adds value, is #fiere established.

* Paris 21 website (historyhttp://www.paris21.org/history11 February 2014
® United Nations.- System of National Accounts.- 200
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Figure 1.1.1 Information pyramid

Less detail

Compilation

More detail

Raw Data

Source: based in UNSD-IRWS

Other standards have been developed to complemerSNA, such as the International Standard Indlstri
Classification of All Economic Activities (ISIC) anthe Central Product Classification (CPC), prawdi
harmonized methodological bases for National SieaisSystems.

A standardized system for the environment

More than twenty years ago, Agenda 21 identifiedrtbed for a systems approach to monitoring thmsitran
to sustainable development and proposed a spsoliition: the development of integrated environrakahd
economic accounts. Over the past two decadesntémational official statistics community has resged to
this need through the development of the SysteEneironmental-Economic Accounts (SEEA).

In 2012, the UNSC adopted the Central Framewotk@SEEA as an international standard for envirartate
economic accounts. The SEEA Central Frameworknsilipurpose conceptual framework for understagdin
the interactions between the economy and the emvient, and for describing stocks and changes kstof
environmental assets. The SEEA brings statistidhe environment and its relationship with therexoy into
the core of official statistiésIt provides internationally agreed-upon standdodshe compilation of measures
to describe the environment and its interactiorth thie economy.

The SEEA was developed through a process simildre@mne which led to the adoption of the SNAwdis a
collaborative effort of the United Nations StatstiDivision (UNSD), FAO, Eurostat, IMF, OECD andeth
World Bank, as well as experts from different coi@s®t In February 2012, the Central Frameworkhaf t
SEEA (SEEA-CF) was adopted by the United Natiomsig€ical Commission.

The accounting framework of the SEEA allows forfetiént data about the environment and its intesasti
with the economy to be compiled and presentedforraat designed for purposes of environmental-entoo
analysis, decision-making and policy-making. Tleeaaints themselves present in a condensed wayaa gre
mass of detailed information about the environmiéinet,economy and their interactions.

® System of Environmental-Economic Accounting, Calniramework. White cover publication. 2012
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The strengths of using the national accounting émork to describe the interactions between therenmient
and the economy are manifold. First, the SNA isné@rnational standard for compiling economicistats. It
provides a set of internationally agreed conceg#finitions and classifications which ensures thality of the
statistics produced. The SEEA builds up on theasifucture created around the SNA for integratbn
environmental information, using concepts, defimiti and classifications coherent with those of3NA. This
ensures the consistency and comparability of enwiental and economic statistics and facilitates and
improves the analysis of the interrelations betwiderenvironment and the econofny.

Second, the accounting framework contains a sefigkentities (for example, those involving supplyd use),
which can be used to check the consistency of datganizing environmental and economic informaiitio
an accounting framework has the advantage of inipgdvasic statistiés

Third, the accounting structure also allows for ttadculation of indicators which are precisely defi,
consistent and interlinked with each other becahsy are derived from a fully consistent data syste
Compared to the use of loose sets of independealtylated indicators, using indicators that anévdd from

the accounts has the advantage of enabling furdhetyses of interlinkages and of causes for changes
complemented by scenarios and prognoses on the dfasgientific macro-economic modéls.

The following figure illustrates the integration e&ctoral statistics into environmental account/hile
statistics provide different sets of data for difie specific purposes, accounts provide a compsareen
“image”, which emphasizes the relationships betwibendifferent elements of a complex system. Moegpv
data gaps can be identified and the remedies mlaae.

Figure 1.1.2 From sectoral to integrated informatio

Sectoral Data Integrated information

" SEEA-Water 2.24
8 SEEA-Water 2.25
9 SEEA-Water 2.26
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After the adoption of the SEEA-CF, the SEEA Expeninal Ecosystem Accounting was developed and
presented to the UNSC in 2013. It was designetlaitk changes in ecosystems, and link those chaeges
economic and other human activity. Ecosystem auoogi is still experimental, and has not yet bedopted

as an international statistical standard. It pesia synthesis of the current knowledge in thd fimd is a
starting point for the development of ecosystenoanting at national and sub-national levels.

The concepts of environmental economic accountiagewleveloped for the case of water before the SEEA
was adopted as an international statistical stahddihe SEEA-Water was adopted as an interim &tatis
standard by the UNSC in 2007. It constitutes asgstem of the SEEA-CF to provide the information
framework linking the hydrological cycle with theaomy. It includes physical and monetary datd tha
describe the natural water cycle as well as them@tcle through the economy. This conceptual éaork is
intended to support decisions that have an impaetater resources, their use and their developmBaing a
subsystem of the SEEA, the framework will faciktavaluation of the interactions between water uess
and other natural resources, as well as ecosyspiicas.

As part of the implementation for the SEEA-Watér tinternational Recommendations for Water Stasisti
(IRWS) were developed as an agreed set of recomatiend for compiling internationally comparable
information related to water. The recommendatiorsvide a list of data items to support the colleati
compilation, and dissemination of water statistarg] their integration in water accounts.

In 2013 the UNSC also endorsed the Framework ®itavelopment of Environment Statistics (FDES 2013)
The FDES is a multi-purpose conceptual and stedisframework that is comprehensive and integraitive
nature and marks out the scope of environmentsstati It provides an organizing structure to guide
collection and compilation of environment statistiat the national level. It brings together datarfrthe
various relevant subject areas and sources. hodoand holistic in nature, covering the issuab aspects of
the environment that are relevant for policy analhghd decision making by applying it to crossiogtissues
such as climate change. The UNSC endorsed the F&¥E®ell as the Core Set of Environment Statistiosl
an Action Plan for putting the FDES to wdtk The core set of Environment Statistics includata about
water based on the IRWS definitions.

I. Water policy information and its organization in quadrants

As mentioned before, the System of National Acceou®NA) serves as a platform to produce all kinfis o
economic indicators, such as Gross Domestic Pro@ebfP), Gross Fixed Capital Formation (GFCF), and
many others, which are useful for policy design awmdluation. These indicators are comparable,istems,

and provide a comprehensive view of the economye $equence of national accounts generates several
balancing items, which are indicators themselvesjsed with other data such as population, yielditewhal
indicators.

In the same way, the System of Environmental-Ecaa@uncounts (SEEA) provides the basis for develgpin
all kinds of policy relevant indicators to guidelipg design and evaluation. The indicators prouidey the
SEEA include many other aspects not included irfSiN&. Moreover, the indicators calculated with SEEA
are coherent with those calculated with the SNAie Tombination of indicators based on the SNA &d t
SEEA provides a great variety of indicators on #wnomy and environment to inform policy makers.
Likewise, several indicators specific to water dan derived from the SEEA-Water. They also assist,
combination with other statistical standards, vifth integration of social data, such as demograghéclabor
statistics.

19 UNSD website: http://unstats.un.org/unsd/envirenttides.htm
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The figure below shows a way of organizing the iinfation into groups. While the groupings are chose
mainly for statistical considerations, they alseecly relate to different aspects of water relgtelicies. At the
center of these policies is water governance.

Figure 1.2.1 Grouping of information about water

Water and people Water and
the economy

~

Water and Water
the environment and risks
1" \Y

The information is directly linked to each of theefbroad areas of water policy objectives, as showthe
figure below.

Figure 1.2.2 Broad grouping of water policy objectres
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Depending on country priorities and water managénssaes, as well as the degree of statisticalldpreent
and available resources, each country can decidbheolevel of detail for the data collection andngalation
process for each of these five groups. Dependmtie level of detail and type of information to dwdlected,
countries may decide to implement different sediohthe SEEA, usually starting with those in tkendard
Central Framework (CF), and then moving to the SEEAsystem Experimental Accounts. This is explained
below for each group or quadrant.

Quadrant |, Improving access to drinking water andsanitation services

The first quadrant refers to all the informatiofated to the provision of drinking water and saiota services

to households, including health centers and schodisincludes physical and monetary data about the
production and consumption of drinking water andiesage, products classified with the four-digit esdf
CPC 18000 and 94110, produced by the activitiesaier supply and sewerage, classified with the-thgit
codes of ISIC 3600 and 3700.

The physical information includes the amount ofevatupplied by the utilitiésto households (which can be
classified by income), as well as to other usdre,amount of wastewater generated and either tefldny
wastewater utilities or discharged directly to #mvironment. The monetary information includes ghee of

the services, as well as all the financial flowstlod water and wastewater utilities, including @ixeapital
formation, consumption of fixed capital, and congaion of employees (see chapter 2). This monetary
information is part of the Global Analysis and Assment of Sanitation and Drinking Water (GLAAS)jpob

led by the World Health Organization.

Quadrant Il, Managing water supply and demand

The second quadrant, Managing water supply and niéefers to the information related to the watale in
nature and in the economy. It includes the abstracuse, reuse, and return of water resourcebddifferent
economic activities and households, as well asdigdical information required to estimate totahewable
water resources.

The information includes amounts, in physical ynifswater abstracted by the different economidviigts,
water supplied to the different users, wastewatgregated by the different users, wastewater tremteldsent
for reuse or discharged to the environment. Theetay information includes gross value added, el as
intermediate consumption, especially of water (GB000) and sewerage (CPC 94110). Gross fixedatapi
formation and consumption of fixed capital is alsportant for understanding water supply needs onbt for
drinking water as mentioned in quadrant |, but akster supply for agriculture.

Quadrant lll, Improving the condition and services provided by water related ecosystems

The third quadrant, improving the condition and/gxs provided by water related ecosystems, rédeadl the
biophysical information necessary for tracking aesin extent and condition of water-related edesys, as
well as for measuring the ecosystem services peaviihe measurements include statistical data bhasve
cartography about the conditions and provisionenyises of the related ecosystems.

M The term utility is used for both private and paleinterprises that perform the activities of difrgkwater supply and
sewage collection and treatment.
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The information includes the different charactérgsaind state of water bodies (rivers, lakes, wdta
aquifers), such as the amount of pollutants inthter and water beds, the quantity and diversitgopfatic life
living in the water bodies, the disturbances torthtiral path of water, etc. It also includes flamalyses to
determine flow patterns and quantify required esrwinental flows.

A wide variety of indicators related to quadraritdan be calculated from the data integrated in SE&EA
Experimental Ecosystem Accounts. The followingetypf indicators can be generated:

* Water quality indicators

» Actual renewable water resources based on the gtlems\carrying capacity and regulating services

» Ecosystem carrying capacity to absorb the diffetgmts of pollutants

» River fragmentation indicators

*  Wetland extent

* Environmental flows

* Mean species abundance

Quadrant IV, Adapting to extreme events

The fourth quadrant, adapting to extreme evenfsrgdo the information related to extreme evemigirig an
impact on water ecosystems, such as floods andglitsu It includes information about the frequetanyd
magnitude of the events and their effects on thauladion and economy. It includes all the expamdi
related to mitigation, adaptation, as well as reatezh.

The information includes magnitude and return mkiof precipitation, storms, as well as hydroladjicughts.
Other data include cartographic information abowaa prone to flooding, data on housing and ecomomi
activities in those areas, and artificial resergbarage capacity for flood control.

A wide variety of indicators related to quadraritdan be calculated from the data integrated invidugous
accounts. The following type of indicators cargeeerated:
» Direct economic losses due to hydro-meteorologigahts
» Actual renewable water resources based on the gtlemsycarrying capacity and regulatory services
» Ecosystem carrying capacity to absorb the diffetgmts of pollutants
* Environmental flows

Water governance related information

The information in the different quadrants desaibbove will be useful for assessing aspects oémwat
governance. For example, all the financial infaiorg the information on human resources requicediie
water sector and for water resources managemevitlprthe basis for informing about water governanthe
SEEA provides a framework for coordinated work aghtre different institutions participating in water
management activities.
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Il Incorporating water monitoring in National St atistical Systems (NSS)

The NSS must be able to respond in a precise teffe@and sustainable manner to ongoing changesdieties

and economies including, among other things, ndarimation requirements. This response should eatad-
ordinated national effort aimed at improving thechenisms and processes needed to produce relevant
statistics.

While national statistical offices are usually resgible for compiling and disseminating officiahtsstics,
statistical units in line ministries are also rasgible for collecting and providing sector spectfata which are
key to monitoring development progress. It is, ¢fiere, imperative that the specific informationuggments
of each relevant sector are integrated into thegdexf the NSS.

» development policies require comprehensive data fiozariety of sectors to be effective;
e itis necessary to integrate and disseminate adiiected by line ministries and national statidtica
offices to meet the results-based development agend

A NSS brings together key stakeholders, includinggiiutions involved in producing, supplying anangs
official statistics.

Typically, the NSO has a legal mandate to coordiaativities so that data collected, compiled and
disseminated by different sectors and agenciesargstent and comparable and can be used witlidenak.
Sectoral statistics are produced through the statisystem of each sector which may be functignal
centralized or decentralized within the NSS.

Mainstreaming of sectoral statistical systems neguihat stakeholders involved in producing, supgland
using sectoral statistics are more involved inftmetioning of the NSS. They should also work wadtch other
and with the NSO to develop shared goals and @uisg strategies, and to streamline instituticarad
coordination arrangements. The intended outcorae NSS capable of efficiently and effectively monitg
development progress, which can be brought aboimplementing the following objectives and strageyi

* Make more efficient use of resources: By creatimgrdination mechanisms, agreeing common legal
and institutional frameworks, developing NSS-withafcing strategies and human resource policies,
and sharing physical, information technology, aadhmunication infrastructures.

» Improve the productivity of data management: Bgatnlining management processes by, for example,
creating a data warehouse.

* Increase the availability of quality data: By deaghg a common data dictionary and standards af dat
quality, and agreeing on comprehensive data pramuand dissemination policies.

» Raise the public profile for statistics: By develgpa coherent NSS-wide advocacy strategy.

National Strategy for the Development of Statistics

Many countries around the world have developedadegiic planning process known as the “Nationat8gy
for the Development of Statistics (NSDS)”. An NSBx&ables countries to build a reliable statistigatesm that
produces the data necessary to design, implemedtmenitor national development policies and proga
Given that water is a priority for many countrigshould be incorporated in the NSDS.

An NSDS is expected to provide a country with anfeavork for strengthening statistical capacity astbe
entire NSS. The NSDS provides a vision for wheeeNI$S should be in five to ten years, sets presiéind
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identifies milestones for getting there. It presemtomprehensive and unified framework for comtinu
assessment of user needs and priorities for statisind for building the capacity needed to meesé¢ in a
more coordinated, synergistic and efficient manheiso provides a framework for mobilizing, hasamg and
leveraging resources (both national and internat)aand a basis for effective and results-oriesteategic
management of the NSS. The key principles areahdSDS should:

* be nationally led and owned, with high level pobdi support and champions;

* be demand-focused and integrated into nationalldpweent policy processes, taking account of
countries’ regional and international commitments;

* be developed in an inclusive and consultative way;

» assess all statistical sectors and user needsravidg a vision and strategic plan for nationatistizs;
» set out a comprehensive statistical developmergram which is prioritized and timetabled, to build
the capacity to deliver results. This should incogp plans for implementation, monitoring, and

evaluation, but also be flexible enough to copd witange;

* address institutional and organizational constsaamd processes, including resources, for the
sustainable development of statistical systemsoaitlits;

» build quality “fit for purpose”, drawing on besti@rnational practices and standards;

» build on what exists and is being developed andimoa to satisfy immediate needs for statistics
during the NSDS process;

» respond to user needs but be realistic about resgur

» serve as a coherent framework both for internatismaport for statistical development and statsstic
programs across the NSS.

Institutional arrangements for an integrated monitoring system for water

The practices to achieve an integrated monitoriygjesn for water may vary depending on the degree of
centralization or decentralization of the natiosdtistical system (NSS). NSS that are less addaaoel
complex should adopt at an early stage the priesipf integration of environmental statistics itite design of
their statistical production process. More advanstistical systems should incorporate the priesipf
integration in the re-engineering of their statistiproduction process and institutional arrangesen

It should be recognized that one single and detamglementation approach towards an integrateditomamg
system for water is neither possible nor desirdgleause national statistical systems are diffefémtre are,
however, general principles and good practices dnatpresented in these Guidelines. Integrationimres| a
broad and comprehensive system-wide approach erassimg:

a) the adoption of an integrated conceptual framevearkhe umbrella framework for organizing

water information. This is provided by the SEEAgemeral and the SEEA-Water in particular;
b) the creation of institutional arrangements for gnéting the information; and
c) the establishment of an integrated informatiordpotion process.

These building blocks are interlinked and mutua#inforcing structures for setting up integratedtistical
systems.

The integrated conceptual framework provided by ®EEA-Water is perfectly aligned with other
internationally accepted standards and interndtim@mmendations. The framework is also comprsikien
including all the flows and stocks at the basehefliehavior of all inland water systems.

The institutional setting has an important roleplay in the building blocks of the integrated stttal

production process. The functions and responséslif the lead statistical agency in the coungny loe carried
out more efficiently if it is supported in this eoby institutional arrangements such as advisorgroittees,
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relationship meetings, memorandums of understandiexyice level agreements, technical cooperatiod, a
legal framework that protects the confidentialihdantegrity of the data while allowing for the sing of data
between partner statistical agencies.

It is crucial for integration to apply uniform caqts, definitions and classifications based onriiationally
accepted standards and classifications, for wHiehSEEA-Water functions as the umbrella framewdtie
use of harmonized terminology, concepts, defingjosnd classifications is necessary in a natiotaistical
system so that the various data collections aregaoatle and can be related to each other.

In all phases of the integrated statistical proncprocess, common concepts are recommended. SLoesthe
use of consistent terminology and definitions,istiagl agencies should establish a terminology agament
strategy to reduce the use of inconsistent terra@obpplied in questionnaires and in disseminatiwon. this
purpose the appropriate tools, including thesaangs glossary of concepts should be developed aoptedi
across the organization. The glossaries, as a miminshould contain a concept label, definition,adedt
source information and related terms.

Integrated statistics obtained through the use asfnbnized classification devices are more powettiah
statistics collected without harmonization. Harnzation has been achieved, for example, through the
implementation of standards such as the Internalti®andard Industrial Classification of All Econem
Activities (ISIC) (United Nations (2008a). It shdube noted that integration is a broader concegh th
harmonization as it goes beyond harmonizing comsgegdefinitions, classifications or standards. The
harmonization of standards is only one dimensioimtefgration.

Nevertheless, coordination among agencies is eabdot achieving the integration of information can
therefore relevance for the decision making prace¥¢ater is a cross-cutting issue that usually iregu
information from several agencies, such as, themmsources ministry or agency, the meteorologfate,
the regulator of water supply and sewerage sepriceiders (or the utility or utilities when this p@ssible), the
ministry of agriculture, the electricity company regulator, etc. It is important that one ageasgumes the
leadership of efforts to compile integrated watecaants and statistics, and convenes the othercegem
order to integrate and harmonize the information.

The IRWS discuss all these issues of inter-orgéioizal arrangements for a data collection straiagyhapter
V. These Guidelines further discuss the topicla@er 5.

Examples in countries

Recent reforms to Mexico’s National Statistical $3gs1s

In 2006 article 26 of the Federal Constitution o&to was modified in order to include the creataina
National Statistical and Geographical Informatioyst8m (SNIEG). A new law was enacted in 2008 to
regulate the system.

The new law states that the purpose of the SNIE@® igroduce Information of National Interest, whish
necessary for the design and evaluation of puldiicies in Mexico. The information produced by tBRIEG
is considered official and of mandatory use byRbderal Government, the States and the Municigaliti

The legislative changes make INEGI, the Nationatilnte of Statistical and Geographical Informagiam
entity with full technical and operational autonamEGI is no longer part of the Mexican ExecutBeanch,
but an autonomous entity similar to other bodieshsas the Federal Elections Institute and the r@eBank.
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INEGI is ruled by a Board of Governors consistirfgbanembers appointed by the President of Mexiah an
ratified by Congress. INEGI becomes the coordinaibrthe SNIEG. It changes its role of mainly an
information producer to the coordinator of the protibn of Information of National Interest.

The Information of National Interest has to suppb& design and evaluation of public policies.hds to be
produced periodically according to scientificallpsied methodologies. The law requires the integrabf
Specialized Technical Committees for the differtayics in which the Information of National Interds
grouped. The committees are formed by the diffelim® ministries that produce or use the informiati
included in the committee’s domain, as well aseddht agencies and organizations that provide teghn
inputs to the process.

A specialized technical committee of informationoab water (CETAGUA) was created in 2010. This
committee is responsible for determining the infatiom that will be classified as of national int&reas well as
establishing the priorities of INEGI and the relev®linistries in the different projects relatedindormation of
National Interest.

The CETAGUA is presided over by the National Wal@mmission of Mexico (CONAGUA), which is the
entity in charge of water policy design and implatation in Mexico. INEGI is the permanent secriatail he
CETAGUA was formed based on the experience of iotganizational cooperation for water informatibatt
started in 2005 with the creation of a group ofmhafederal government agencies with the purposghafing
water policy relevant information.

The different information projects are shared amtrggmembers of the committee and synergies arghsou
among the agencies. The SEEA-Water is used asndthodological basis for guiding the priorities of
information collection and dissemination.

The National Statistical System of the Netherlands

The Netherlands has a highly centralized statistigstem. Statistics Netherlands is the agengyoresible for
collecting and processing data in order to pubdidtistics to be used in practice, by policymakars] for
scientific research. The agency was created ir0,188d until January 2004, it was a departmenthef t
Ministry of Economic Affairs. Since 2004, it is autonomous agency with its own legal personaétyen
though the minister of Economic Affairs is still lpcally accountable for the creation of conditsofor an
independent and public production of high qualibd aeliable statistics, as well as for its legisiatand
budget.

In order to guarantee the independence and imfilgrtief the National Statistical System, there is a
independent body, the Central Commission for Siesis(CCS), which oversees official statistics et
Netherlands. The CCS is made up of a chairmarbatwleen six and ten additional members. The mesrifer
the CCS cannot be civil servants subordinateddgdvmister. The CCS has, among other duties, stefahe
provision of statistical information for the govemant which meets the needs of practice, policysaiehce, to
assess the work programs of Statistics Netherlardsio draw up management regulations.

Every year, Statistics Netherlands implements tistitaal programme laid down in the correspondingul
plan, based on a long-term work program submittethe CCS. The statistical output has to complghwi
national and international legal obligations. Thepaot to be achieved as part of the normal steéisprogram
is translated into performance indicators, which iacluded in the annual reports, submitted forrapg by
the CCS.
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In organizing the different statistics, Statistidetherlands, aims to reduce the administrative dnurtbr
companies and the public as much as possible.thi®reason, it uses existing administrative resaflboth
government and government-funded organisations. ififeemation from these files is supplied to Stiats
Netherlands free of charge, demanded for by théisStal Act. Only when these sources do not contai
sufficient information is Statistics Netherlandkaled to conduct supplementary surveys and dateatigns
among companies and private persons. Companiesisir@ly obliged by law to supply information to
Statistics Netherlands. On the other hand, Stidietherlands is obliged to keep all individualtad
confidential.

Statistics Netherlands has a long tradition of emmental accounting. As early as 1991, an illtisia
National accounting matrix including environmeraakcounts was completed. The original design coathin
complete system of national flow accounts, inclgdan full set of income distribution and use acceunt
accumulation accounts and changes in balance abeetints. Statistics Netherlands, first graduallg e the
last decade substantially, expanded the Dutchmystenvironmental accounts.

Dutch environmental accounts are driven by direa avell-articulated demand from national policy and
decision makers and policy research on policy ssugome specific accounts have been developedquest
by the Ministry of Economic Affairs and the Minigtof Environment and Infrastructure. Among othehg
Dutch water accounts and air emission accounttdre mentioned. The interest, involvement andidaek of
policymakers and researchers has helped enorméadigcus the research programme and also faciitate
further research.

Water Accounts consist of four parts. One for émeission of substances by the economy; one foerwat
abstraction and eventual discharge from econonticitées; one with the physical asset account fatevr, and

a fourth one for emissions, describing the contiiluof various substances to environmental issugeh as
eutrophication or the dispersion of heavy metalsater. A number of monetary accounts are alsopied at
sub-river basin level.

The data in the Water Accounts are comparableiwia series and consistent with the economic dathen
Dutch National Accounts. The reconciliation betwdba environmental accounts and the national adsoun
takes place using a wide variety of sources. Thldama that, although the information is calculatesreyear,
variations can occur due to changes observed i smmurces. In order to develop consistent timeesgedach
year the entire time series are recalculated, parating the latest insights from the most recesdilable
information.

DRAFT 22



REFERENCES:
System of Environmental-Economic Accounting, Cdriframework. White cover publication. 2012.

United Nations World Water Assessment Programmelamtkd Nations Statistics Division.-
Monitoring Framework for Water: the System of Eovimental-Economic Accounts for Water
(SEEA-Water) and the International RecommendationgVater Statistics (IRWS).- 2011 UNESCO-
WWAP and UNSD.

United Nations Statistical Commission (Room Docutsdor the 45 Session).- Guidelines on
Integrated Economic Statistics .- March 2012
http://unstats.un.org/unsd/statcom/doc12/RD-IntegifacoStats. pdf

The United Nations World Water Development ReportNESCO 2006

The United Nations World Water Development Repoitldnaging Water under Uncertainty and
Risk.- UNESCO 2012

Paris 21 Secretariat.- A Guide to Designing a NetiGtrategy for the Development of Statistics
(NSDS).- November 2004.

African Development Bank.- Mainstreaming sectotatistics systems in Africa: a guide to planning a
coordinated national statistical system.- Noven#g€)7.

Paris 21 Secretariat.- The NSDS Approach in a Mlitsh
De Haan, Mark (1997); Water accounts in the DutétMEA: A “NAMWA” for 1991; CBS;
Voorburg.

Graveland, C. (2006putch water flow accounts with preliminary resutis 2003 and 2004Eurostat
paper, Heerlen/The Hague.

Graveland, C. and Baas, K. (201&2)provement of the national water balance; Watecks;
feasibility of water balances per river baskinal report on Eurostat Water Statistics Gr&rant
Agreement NO. 50303.2010.001-2010.564, HeerlenAdwue.

Statistics Netherlands Implementation of the SystéEnvironmental-Economic Accounting Central
Framework in the Netherlands, 2013. Sixty-firstaley session: Key challenges in implementing the
System of Environmental-Economic Accounting. Ecoimamd Social Council.

Schenau, S. Delahaye, R. Edens, B. van Geloofavékand, C. and van Rossum, M. (2000)e

Dutch environmental accounts: present status ahddéudevelopment$Statistics Netherlands (CBS),
The Hague/Heerlen.

DRAFT 23



28 May 2014
Rev 47

Chapter 2 INTEGRATION OF DATA IN ACCOUNTS TO RESPOND TO
POLICY NEEDS

This chapter provides an overview of the princi@ed key accounting concepts as they relate torwatgder
to develop a monitoring system of comprehensivasistent and comparable policy relevant informatiorhe
chapter also gives an overview of the standardsatteaused to classify economic activities and potsl

The concepts are explained through numerical exasnplhich illustrate the use of the standard tafdes
checking data consistency, as well as for providivegbasis for planning the data collection proggss

V. Overview of the Accounting Framework

. Accounts of the SNA

. Accounts and tables of the SEEA

. Set of statistical methodologies for compiling imf@tion

VI. International Classification Standards

. Industry (ISIC) and product (CPC) classifications

. Industrial activities and products most relevamtviater accounts
VII. Concepts of the National Accounts

. Sequence of Economic Accounts

. Monetary Supply and Use Tables

VIIl.  Concepts of the Water Accounts

. Asset Accounts

. Physical Supply and Use Tables

. Emissions account

. Sequence of economic accounts for water supplysenerage
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.I. Overview of the Accounting Framework

The System of Environmental Economic Accounts forat8y (SEEA-Water) and the International
Recommendations for Water Statistics (IRWS), in lomration with other statistical standards, provitie
methodological basis for developing a monitoringsteyn that provides comprehensive, consistent and
comparable information for water policy design awdluation.

The SEEA-Water is a subsystem of the System ofrBnmental Economic Accounts (SEEA). It applies the
accounting concepts, structures, rules and priesipf the System of National Accounts (SNA), whadlows
comparing and contrasting data across a broadrepecf environmental and economic issues.

The SEEA-Water is based on a systems approachighwiiand water resources and the economy areedew
as an interconnected network of institutional aatliral units. The focus is placed on the behavi@ system
of natural elements (inland water resources) ioterg with a system made of institutional unitstteachange
goods and services, including water (the economy).

The methodological basis builds upon the existiagacity created around the System of National Actou

(SNA). The point of departure of the SNA is themamy of a country, which is viewed as a system or
network of economic interrelations (SNA 2008, Pa8).

Accounts of the SNA

In an economy, at a point in time, the supply abd®and services has to balance with the use sétgoods
and services. In the same way, the monetary flsesl fior the transactions of those goods and sartiaee to
be in balance. The sequence of economic accasitiie itool provided by the SNA to perform balanke¢ha

aforementioned flows step by step. Through eagh st the sequence different concepts, usefuldonemic
policy analysis, are brought into play. Two sdtacounts are part of the sequence:

1. Current accounts (“flow accounts”), which focus onderstanding the present or current
dynamics of the system, including its structuree (tonnections or interrelations in the
network), and

2. Accumulation accounts (“stock or asset accountsiictv focus on how the current or present
dynamics of the system is affecting its futureestat order to understand the behaviour of the
system through time (dynamic behaviour).

The final component of the sequence of accountheasbalance sheet, which provides a summary of the
accounts, showing the dynamic history of the system

The table below summarizes the different accourfigchvcomprise the SNA. They can be performed in
sequence, known as the sequence of economic ascatanting from production accounts and endingp wie
balance sheet.

The Goods and Services account is not considemtaptine sequence of accounts, but it is parhefdurrent

or flow accounts. Me goods and services account is one of the mast,b& not the most basic,
identity of the SNA. The whole sequence of accewan be viewed as built around the goods and
services account by adding transactions relatinthéogeneration, distribution and redistribution of
income and saving (SNA 14.11).
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Table 2.1.1. Accounts of the System of National Acants

Type of Classification of the different Accounts in the SNA
Accounts

Production account (SNA 2.86)

Primary Generation of income account (SNA 2.91)
distribution - -
Current . Allocation of Entrepreneurial account (SNA 7.22)
of income ) i
accounts (SNA primary income
2.83) accounts account (SNA
' (SNA 2.90) Allocation of other primary income
" 2.92) account (SNA 7.22)
1=
3 | Redistributi | Secondary distribution of income account (SNA 2.95)
(8]
g |onof —— . —
o | Redistribution of income in kind account (SNA 2.98)
g |income
8 | accounts
C
= | (SNA8.1)
Use of Use of disposable income account (SNA 9.1)
income
accounts Use of adjusted disposable income account (SNA 9.1)
(SNA 9.1)

Accumulation Capital account (SNA 2.110)
accounts (SNA
2.107)

Financial account (SNA 2.1120)

The other changes in assets | Other changes in the volume of assets account
accounts (SNA 12.1) (SNA 2.114)

Revaluation account (SNA 2.115)

Balance sheet

Goods and services account (SNA 14.1)*

* The goods and services account is not part of the “sequence of accounts,” but it is a current or flow account.
Adapted from figure 2.2 of the SNA 2008.

Each account yields a balancing item, which isstiagting point of for the next account in the semee With
the financial account the total supply of monetimws is fully balanced with the total use of thasenetary
flows, yielding a zero balance. Each balancinmifgovides a useful indicator for economic poli@sidn and
evaluation. The following table shows the balaniceach account.
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Table 2.1.2. Balance of each of the accounts in t&&NA

Accounts Balance Obtained
Production account (SNA 2.86) e Gross Value Added
Primary Generation of income e Gross Operating Surplus
distribution  of | account (SNA 2.91)
income Allocation of primary e Balance of primary income
accounts (SNA | income account (SNA
2.90) 2.92)
42 Redistribution Secondary distribution of e Gross Disposable income
3 |of income | income account (SNA
é((j accounts (SNA | 2.95)
o | 8.1) Redistribution of income e Gross Adjusted disposable income
€ . .
S in kind account (SNA
£ 2.98)
Use of income | Use of disposable income e Gross Saving
accounts (SNA | account (SNA9.1)
9.1) Use of adjusted
disposable income
account (SNA 9.1)
Capital account ¢ Net lending or borrowing
e Changes in net worth due to saving
and capital transfers
Financial account e Zero
Other changes in the volume of assets account e Changes in net worth due to other
changes in volume of assets
Revaluation account * Changes in net worth due to nominal
holding gains and losses

The balance of the Goods and Services accountas Zéhe total supply and total use of goods amdises is
balanced with one single account.

The figure below shows an example, from the UnuéiNaixercise, of the balance of monetary flows in an

economy. “Supply” is shown on the left side, ande” on the right side. The accumulated heighhefbars
on the left side has to be the same as the oneearight.
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Figure 2.1.1. Balanced supply and use of monetanniis

“Supply” “Use”
Net borrowing 2
K3 Taxes on products 6 Gross Capital Formation
34
GDP
105

Final Consumption
Expenditure
73
Output

161

Intermediate
consumption
62

The following concepts are used in the figure abofe abridged definition is provided below togethe the
reference to the System of National Accounts 2ENA).

Consumption

Consumption of Fixed
Capital

Final Consumption
Expenditure
Intermediate
Consumption

Gross Capital
Formation (GCF)

Net Borrowing / Net
Lending

Output

Subsidies on Products
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Consumption of goods and serviceseisth of completely using up the goods
and services in a process of production or fordihect satisfaction of human
needs or wants. (SNA 9.39)

Consumption of fixed capital is the decline, durihg course of the
accounting period, in the current value of the lsticfixed assets owned and
used by a producer as a result of physical detgioor, normal obsolescence
or normal accidental damage. (SNA 6.240).

Final consumption expenditure is the amount of agare on consumption
goods and services. (SNA 9.7).

Value of the goods and services consumed as ilguasgprocess of
production, excluding fixed assets whose consumpsioecorded as
Consumption of Fixed Capital. (SNA 6.213)

Gross capital formation shows the acquisition thsposal of produced assets
for purposes of Fixed Capital Formation, inventerde valuables. (SNA
10.24)

Difference between changes in net worth due tanggamnd capital transfers
and net acquisition of non-financial assets. ¢ dmount is negative it
represents net borrowing. (SNA 10.28).

Output is defined as the goods and seryioaduced by an establishment,
excluding the value of any goods and services usad activity for which the
establishment does not assume the risk of usingrtigcts in production...
(SNA 6.89)

Is a subsidy payable peptiaigood or service. (SNA 7.100)
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Taxes on Products Taxes on products consist of axegoods and services that become payable
as a result of the production, sale, transferjigesr delivery of those goods
or services, or as a result of their use for owmsconption or own capital
formation. (SNA 7.73). The figure actually showsds net of subsidies on
products, which means that subsidies on produats subtracted from taxes
on products.

Output supplies 161 monetary units, Taxes lessidiegson products provide 6 monetary units, and Net
borrowing provides an additional 2 monetary unit®tal supply is therefore 169 = 161 + 6 +2 monetanits.
These monetary units are used for Intermediate @opson, 62; for Final Consumption Expenditure, ZBd

for Gross Capital Formation, 34. Total use is tfeel69 = 62 + 73 +34.

Note that Gross Domestic Product (GDP) is the diffee between Output and Intermediate Consumgptias,
taxes less subsidies on products not includederOtitput.

The balance shown above can be found step bysten intermediate balances that result from eacbumnt
of the sequence of accounts. The example is aifigdpversion of the sequence of accounts. Fopécity,
some elements of the accounts have been left out.

Besides the concepts defined above, the followiogcepts are needed for the sequence, excluding the
intermediate balances shown in yellow.

Capital transfers Capital transfers are unrequrteusfers where either the party making the
transfer realizes the funds involved by disposihgroasset (other than cash or
inventories), relinquishing a financial claim (othlean accounts receivable) or
the party receiving the transfer is obliged to aexan asset (other than cash)
or both conditions are met. (SNA 8.10). For examplvestment grants.

Current Transfers Current transfers consist dralisfers that are not transfers of capital. (SNA
8.39)

Compensation of Compensation of employees is defined as the temalineration, in cash or in

employees kind, payable by an enterprise to an employeetirrmefor work done by the
latter during the accounting period. (SNA 7.5)

Property income Is the income that accrues by fendr renting financial or natural resources,

including land, to other units for use in produnt{&NA 7.2). Property income
is the sum of investment income and rent. (SNA 7.1 includes resource
rent, interest, distribution of income of corpooats, reinvested earnings on
foreign direct investments, investment income disemnents. It could be
receivable or payable.
Taxes (or subsidies) All taxes (or subsidies) except taxes (or subsjdiagproducts, payable (or
on production receivable in the case of subsidies) regardlesiseoprofitability of the
production. They include:
a). Taxes on payroll or work force
b). Recurrent taxes on land, buildings or othercstires
c¢). Business and professional licenses
d). Taxes on the use of fixed assets or otheritiesv
e). Stamp taxes
f). Taxes on pollution
g). Taxes on international transactions (SNA 7.97)
Taxes on production are called “Other Taxes on @’ in the SNA.
Subsidies on production are called “Other SubsidreBroduction.”
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Transfer Transactions in which one party providgead, service or asset to the other

but does not receive a recompense in return. Kiihgsof transaction is
sometimes called a “something for nothing” transactor a transaction
without a quid pro quo. (SNA 3.58)

Figure 2.1.2. Graphical representation of the sequree of economic accounts

) ) Allocation of Secondary .
Production Generation of . . Redistribution of .
Total Supply Primary Income Distribution of Capital Account
Account Income Account Account Income Account Income Account
Net borrowin 6 - — Net borrowing 2 Gross Capital
axes on prods axes on prods .
Gross Saving 32 Forr;:tlon
Gross Operating
Surplus 42
idi Gross Disposable
Gross Value Taxes less su.b5|d|es Balance of Primary P
Added on production 15 Income 105 '“;‘;;"e Final Consumption
99 Expenditure
Compensation of 73
employees
42
Output

161

Intermediate
consumption
62

The sequence can be described, in a simplified agfollows:

DRA

The first account in the sequence, the productmmoant, subtracts Intermediate Consumption from
Output, yielding the first balance, which is Gré&gue Added.

The next account, the Generation of Income Accautifracts Compensation of Employees and Taxes
net of subsidies on production from Gross Value étdyielding the second balance, which is Gross
Operating Surplus.

The Allocation of Primary Income Account, takes &@®perating Surplus, adds the Compensation of
Employees, as well as Taxes net of subsidies, abntlaxts and/or adds Property Income, yielding the
third balance, which is Balance of Primary Income.

The Secondary Distribution of Income Account, takke Balance of Income and adds Current
Transfers, yielding the fourth balance, which i®€rDisposable Income.

The Redistribution of Income Account, takes the <Srdisposable Income and subtracts Final
Consumption Expenditure, yielding Gross Saving.

The Capital Account, takes Gross Saving and addsilaracts Capital Transfers, then subtracts Gross
Capital Formation, yielding Net Lending, if the &ate is positive, or Net Borrowing, if the balaige
negative.
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» The Financial Account, yields a zero balance, wisicbws that total supply is equal to total usehisT
is implicit in the figure, since the size of therdan the right side (representing use) add teite of
the bar on the far left (total supply).

The sequence of economic accounts is a usefulfeéodialancing the monetary flows in an economy gigp
step. This provides more control throughout thHar@ng process, while bringing into play additiboancepts
useful for the definition of a wide variety of imditors. The sequence of economic accounts islysicae by
institutional sectors, but can be performed for wiele economy, or can be performed for an industsy
shown in the last section of this chapter for theecof water supply and sewerage.

The end balance of economic flows is capital foromtand net lending or net borrowing. Gross Cépita
Formation less Consumption of Fixed Capital is 8apital Formation, which changes the stocks of pced
non-financial assets. Net Lending, or Net Borrayirs translated into the acquisition and/or dispasf
financial assets or liabilities.

The accumulation history is recorded as stocksseé®®. In fact “assets are a means of carryirwgial value
from one accounting period to another” (SNA 3.%).the SNA, assets are divided into financial and-no
financial. Non-financial assets can be producéeé fesult of accumulation of products) or non-pomiu
assets. All financial assets are non-producede téhle below shows the complete classificatioassets in
the SNA.

Table 2.1.3. Classification of assets in the SNA

Produced Fixed assets
(SNA 10.9) Inventories
Valuables
Non-financial Natural resources

Non-produced | Contracts, leases, and licenses

(SNA 10.14) Goodwill and marketing assets

Monetary gold and Special Drawing Rights
(SDRs)

Currency and deposits

) ] Debt securities

Financial Loans

(SNA 11.8) Non-produced  "Equity and investment fund shares/units
Insurance, pension and standardized guarantee
schemes
Financial derivatives and employee stock options
Other accounts receivable/payable

Of special interest to environmental economic antiog are the supply and use tables, and the iopidut
tables, which are part of the Goods and Servicenpéut. They are useful tables for describing thecture, or
economic interrelations that exist at the inteaban economy. These tables show the flow of prtelfrom
one industry to another, as well as from industiéefinal consumers.
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Accounts and Tables of the SEEA

The SEEA follows a structure that is similar to ®/dA. The tables below show accounts and tablasare
characteristic of the SEEA and its subsystems:

Table 2.1.4. SEEA tables and accounts

Tables or accounts

Brief description

P

[e

Supply and use tables in physical
monetary terms (SEEA 2.3.2)

rshow the flows of natural inputs, products anddesis for the
different sectors or industrial activities. Supplyd use tables a
also compiled in monetary terms, especially to sifarmation
about the water supply and sewerage industrieppl$@and use
tables also include the release of pollutants.

Asset accounts (SEEA 2.3.3)

Show the opening avglng stocks of environmental assets
the different types of changes of the stocks oveaecounting
period, in order to determine the depletion, if laggble, of the
environmental assets.

and

Sequence of economic accounts (SH
2.3.4)

BAollows the broad structure of the SNA sequencaaufounts
showing the balancing items, such as value addpdratng
surplus, and net lending or borrowing. These lwaancan be
adjusted using depletion measures from asset atcoun

D

Functional accounts (SEEA 2.3.5)

These accountdighyg the relevant monetary information abc
transactions related to environmental activitied anvironmenta
goods and services.

Dut

Employment, demographic and soc
information tables (SEEA 2.3.6)

ialhese complementary tables enhance the usefulnksthed
information in the other tables and accounts byatimag
environmental and economic data to estimates ofl@ment,

population and various demographic breakdowns.

A brief description of the five groups of accoumtshe SEEA follows:

Supply and Use Tables in Physical and Monetary $erm

Monetary supply and use tables record all the floWgproducts in an economy between different ecooom
units in monetary terms. They are compiled to dieedhe structure of an economy and the levelcohemic
activity (SEEA 2.30). Monetary supply and use ¢sbhre a component of the SNA. They can be catestiu

with the information already available in

the naabaccounts. The information has to be disaggeelgand

often complemented in order to respond to the nekutdormation for water policy.

A very similar structure to the monetary

supply arsg tables can be used to record informationowfdl of

materials and energy that enter and leave the enpamd flows of materials and energy within therexoy
itself. When this information is recorded in tlables they are called physical supply and use gable the
case of water, the flows of materials are flowsaafter expressed in units of volume per unit of tifes.

million cubic meters per year).

In the physical supply and use tables the flowsnftbe environment to the economy are recorded asaha
inputs (e.g. abstractions of water). Flows witthie economy are recorded as product flows, andsfloam the
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economy to the environment are recorded as residS&lEA 2.14). Residuals may also be capturetbated,
treated, recycled or reused by economic units (SBEEA) remaining in the economy.

Emission accounts have the same structure of tlgsiqatt supply and use tables, but instead of shgpwin
amounts of water supplied or used they show amaifrmisllutants supplied or used.

Releases are polluting substances released byligistabnts and households as a result of production,
consumption and accumulation. Emissions are rede&seghe environment. Releases and emissions only
consider the amounts of pollution added by thevgiets.

Asset accounts

The intent of asset accounts is to record the ogeand closing stock of environmental assets aadliffierent
types of changes in the stock over an accountimipghe One motivation for accounting for environrtedn
assets is to assess whether current patterns obmwo activity are depleting and degrading the labde

environmental assets (SEEA 2.49).

Asset accounts can be recorded in physical and taxgnterms. In the case of water asset accoust®ry
recorded in physical terms, since there is yettandardized way of valuing water assets.

Asset accounts start with the opening stock ofrenwental assets, at the beginning of the accayp@miod,

and end with the closing stock, at the end of #manting period. The changes in between are dedoas
additions and reductions in stock, and includeszidtion of the additions and reductions.

Sequence of economic accounts

A wide range of monetary flows are recorded ingbguence of accounts of the SNA. The SEEA sequance
accounts follows the broad structure of the SNAusege of accounts, showing the balancing itemd) ssc
value added, operating surplus, and net lendingoorowing. These balances are adjusted using til@ple
measures from asset accounts.

The table below shows the accounts that make tlEASEquence of economic accounts.

Table 2.1.5. SEEA sequence of economic accounts

Account Balancing items

1 | Production account » Gross value added (GVA)

* Net value added = GVA less consumption of fixedtedCFC)

» Depletion adjusted Net Value Added = Net Value Atidess
depletion of natural resources

2 | Generation of income * Gross operating surplus (GOS)

account * Net operating surplus = GOS less CFC

* Depletion adjusted net operating surplus = Net aipey surplus les
depletion of natural resources

U7

3 | Allocation of primary * Gross balance of primary income
Income account * Net balance of primary income = Gross balance ohamy income
less CFC.
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» Depletion adjusted net balance of primary incomaet balance of
primary income less depletion adjusted naturaluess

4 | Secondary distribution of » Gross disposable income

income account * Net disposable income = Gross disposable inconsede<

» Depletion adjusted disposable income = Net disdesaizome lesg
depletion of natural resources

5 | Use of disposable income » Gross saving
account * Net saving = Gross saving less CFC
» Depletion adjusted net saving = Net saving lesdetiep of natural
resources
6 | Capital account * Net lending or borrowing

The sequence of economic accounts is also usafulnfderstanding the financial flows of specific tees or
industries. For example, the sequence is veryuugef identifying financial gaps in the water sip@nd
sewerage industries.

Functional accounts

These accounts, also known as environmental acta@counts, provide further disaggregation of the
conventional industry and product classificationsorder to highlight environmental activities anabglucts.
They include monetary information about activitiexlertaken to preserve and protect the environméngere
are also taxes and subsidies that reflect effortgdvernments to influence the behaviour of prodsi@nd
consumers with respect to the environment.

Environmental activities are classified as:

« Environmental protection activities, which have tmémary purpose of preventing, reducing and
eliminating pollution and other forms of degradatiof the environment. This includes wastewater
management activities.

* Resource management activities, which have thegpyirpurpose of preserving and maintaining the
stock of natural resources and hence safeguardjamst depletion. This includes management of
water resources activities.

Environmental goods and services include speciéivises, “connected” products and “adapted” goods.
“Adapted” products include, for example, phosplfate-washing products and highly biodegradable yrtsd
“Connected” products include, for example, septitks, biological activators of septic tanks andrises for
collecting septic tank sludge.

Employment, demographic and social informationdgabl

The usefulness of the information in the variousles and accounts of the SEEA-CF can be enhanced by
relating different environmental and economic detaestimates of employment, estimates of population
various demographic breakdowns (such as age, holgsgltome levels, and household characteristilzgeg

to material well-being), and social measures, sischealth and education (SEEA 6.48).
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Set of statistical methodologies for compiling infonation

In order to guarantee comparability and consistesfcthe information several statistical methodoésgand
classifications should be used. The figure beltmws some of the methodologies that are linkedhto t
different components of the SEEA, as illustratethmfigure below.

Figure 2.1.3 Set of statistical methodological gualines for compiling information

Other water statistics Other energy statistics
} SEEA
Systems $ t
Output frameworks
frameworks | SEEA-Water | SEEA-Energy
t t
frameworks
Input v 1 , , 1 ,
frameworks |F----------- Compilation Material Compilation Material
t t
Cross e
functional " ------- ISIC, CPC, Asset Classification, Class. of
frameworks Environmental Activities, Class. of Physical Flows etc

Data
| |

Data Quality Assessment Frameworks

| }
Metadata and documentation (e.g. SDMX)

Al. International classification standards

Accounts are designed to provide information alibet behaviour of institutional units and the atigg in
which they engage, namely production, consumptéond accumulation. This is achieved by recording the
exchange of goods, services and assets betweémntiostl units in the form of transactidAsInstitutional
units can be households, and legal or social estitvhich include enterprises, government unitd,reom-profit
institutions.

The statistical work is aimed at collecting datanfreach element of the system (the institutiondisyand
aggregate them according to specific rules in ordemderstand the behaviour of the interconneetechents.
In order to better understand the system accoridiribe different production activities, enterprisee broken

12 gystem of National Accounts 2008, paragraph 1.7
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down into one or more establishments. An estailésit is an enterprise, or part of an enterprisat ih
situated in a single location and in which onlyregke productive activity accounts for most of tredue added.
For statistical purposes the establishment becdhedasic statistical unit. In some cases it may be
possible or practical to divide enterprises inttaléshments, and therefore the information is regub by
enterprises.

Industry and product classifications

In order to combine the data, the establishmemtglassified according to the International Staddadustrial
Classification of All Economic Activities (ISIC)Likewise the products produced, consumed or accate|
by each establishment are classified accordinghtaher standard, the Central Product ClassificafioRC).
This standard classifications and their relevanogdter are described below.

The ISIC is organized in a hierarchical four-lesgucture of mutually exclusive and collectivelyhaxstive
categories. Each category is coded with a letterttie section, and then numerically with two digior

divisions, three for groups, and four for class&he zeros to the left are relevant in the classiiibn codes of
industrial activities and products (e.g. growinghoh-perennial crops has the ISIC code 011 and hotvhich

corresponds to manufacture of beverages).

EXAMPLE: Operation of waterway locks is identifiegt the code 5222, according to ISIC.
* It belongs to section H, transportation and stgrage
» division 52, warehousing and support activitiestfansportation;
e group 522, support activities for transportation;
» class 5222, service activities incidental to watensportation.

Different versions of the ISIC have been adoptedtl®y United Nations Statistical Commission (UNSC)
through the years. The most recent version o$taiedard is revision 4, which was adopted in 2006.

The Central Product Classification (CPC) providesmdardized mutually exclusive and collectively @x$tive
categories of products (goods and services) pratigehe different industries. The most recensiaar of the
classification is version 2, which was completed3@rDecember 2008.

The classification of products is divided into $aes, divisions, groups, classes and subclassésiadentifiers
of up to 5 digits.

EXAMPLE: Seeds of wheat belong to CPC subclass D111
» They belong to section 0, agriculture, forestryd éishery products;
» division 01, products of agriculture, horticultaed market gardening;
e group 011, cereals;
* class 0111, wheat
» subclass 01111, wheat, seed.

CPC classifies products into categories based @pligsical properties and the intrinsic naturehef products
as well as the principle of industrial origin. Ttable below shows in the columns the differenustdes by
ISIC section category and in the rows it showspitoelucts by the different CPC section categories.

As it can be seen through the diagonal of the thblew, there is some correlation between the imighgsand
the products, e.g. industries in section A of 1$#@riculture, forestry and fishing) are the mainducers of
products in section 0 of CPC (agriculture, foresind fishing), even though, industries in this isectlso
produce food products, in section 2, for example.
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Table 2.2.1.

Relationship of Industrial and ProductClassification

Industries by
ISIC section

Products by CPC
section

0 [Agriculture, forestry and fishery
products

water

1 |Ores and minerals; electricity, gas and

2 |Food products, beverages and

products

tobacco; textiles, apparel and leather

3 |other transportable goods, except
metal products, machinery and
equipment

Agriculture, forestry and fishing[>
Mining and quarrying|®
Manufacturing|©®

supply
Water supply; sewerage, waste|m
Construction|™

vehicles and motorcycles
Transportation and storage|T
Information and communication |~

management and remediation activities
Financial and insurance activities|”™

Electricity, gas, steam and air conditioning|g
Wholesale and retail trade; repair of motor |
Accommodation and food service activities

Real estate activities|™

Professional, scientific and technical (=
activities

Public administration and defence; |~
compulsory social security|

Education|©

Arts, entertainment and recreation|®

Other service activities|?

undifferentiated goods- and services-|—
use

Human health and social work activities O
Activities of households as employers;
producing activities of households for own

Administrative and support service activities

Activities of extraterritorial organizations and|c

bodies

4 |Metal products, machinery and
equipment

5 |constructions and construction
services

6 |Distributive trade services;
accommodation, food and beverage
serving services; transport services;
and electricity, gas and water
distribution services

7 |Financial and related services; real

services

estate services; and rental and leasing

8 Business and production services

9 |Community, social and personal
services

The grey shading shows the products that are peatlbg the activity shown in the corresponding calufor example,
Agriculture, forestry and fishery products are proed by agriculture, forestry and fishing, as waslby manufacturing.

The latest version of CPC is version 2, which wamgleted in 2008.

Different regions and countries have adapted thedstrd classifications for their own specific neggisme

examples follow:

Region or Country

Standard Classification of
Industries

Standard Classification of Products

European Community

Statistical Classification ob&amic
Activities in the European
Community (known by the French
acronym NACE).

Statistical Classification of Products |
Activity in the European Economic
Community (CPA)

Yy

Canada, Mexico and theNorth American Industry

United States of America

Classification System (NAICS)

North American Product Classificatio
System (NAPCS)

>

Australia and New Zealand

Australian and New
Zealand Standard
Industrial Classification

Australian and New Zealand Standar
Product Classification (ANZSPC)
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(ANZSIC)

Brazil National Classification of Economic| List of industry products (PRODLIST
Activities (CNAE)

Most of the regional and country specific classifions of industrial activities and products folldhe same
principles of the ISIC and CPC. However, they mayenmore detailed classifications or provide aedéht
disaggregation. Correspondence tables for theeréifit classifications have been developed in otder
facilitate their comparability.

Industrial activities and products most relevant fo water accounts

The two products most relevant to water resourcasagement and water policy are natural water (CPC
18000), which is a good, and sewage treatmentce¢CPC 94110), which is a service:

Product subclass Description of products related Remarks
according to CPC to water
18000 Natural water Includes potable and non-petalalter, suitable for
further use, including treated and untreated watef.
94110 Sewerage and sewage treatment | Includes sewage removal services and sewage
services treatment services.

The two products above are generated primarilyayindustrial activities: water supply (ISIC 36G0)d
sewerage (ISIC 3700):

Industry class Description of activities related Remarks
according to ISIC to water
3600 Water collection, treatment and In water accounts it is important to separate the
supply establishments that supply water through water

supply networks in cities (drinking water that is
used in households and industries connected to the
water supply network) from the ones that operate
irrigation canals, or supply water for other purgms

3700 Sewerage This activity includes the collectiad treatment
of wastewater.

The following table shows a breakdown of industaietivities or divisions of activities that are moslevant in
terms of use of water:

Industry category Description of activities Remarks

according to ISIC related to water
Section A (Divisions | Agriculture, forestry and This is the activity that uses the largest proportf
01 to 03) fishing inland water resources abstracted for off-streads Us

in the world. The main use of water is irrigatiofn
crops. The abstraction may be performed by this
industrial activity or by ISIC 3600, which supplies
the water to agriculture.

0161 Operation of agricultural A support activity that includes the operation of
irrigation equipment. agricultural irrigation equipment.
3510 Electric power generation It is importantéparate the establishments that
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Industry category
according to ISIC

Description of activities
related to water

Remarks

produce electricity in hydroelectric plants (instme
use) from the establishments that produce it thnou
other types of power stations, using water maiaty
cooling (offstream use)..

5222

Operation of waterway locks

The operatiorooks requires large quantities of
water. This use of water is considered an instrea
use.

m

Section B (Divisions
05 to 09)

Mining and quarrying

Mining industries may be sigrant water users anc
may also be significant sources of water discharg
and waterborne emissions (pollution). Water use
mining industries includes abstracting water aara
of mine dewatering operations (i.e., removing wat
from mines to make them passable by labour and
equipment so that minerals can be recovered) (IR
3.50).

)
eS

Dy
D

er

WS

Section C (Divisions
10 to 33) and Section
F (Divisions 41 to 43

Manufacturing and
construction

The following divisions are usually most relevamt f
water accounts:

10 — Manufacture of food.

11 — Manufacture of beverages.

17 — Manufacture of paper and paper products.
19 — Manufacture of coke and refined petroleum
20 — Manufacture of chemicals and chemical
products

Divisions 38 to 99

A wide variety of service
industries, including
wholesalers, retailers,
accommodation and food
service activities.

Often, these industries are supplied by the water
supply industry (activity 3600) through the dringin
water supply network.

The following divisions are usually most relevamt f
water accounts:
55 — Accommodation.

56 — Food and beverage service activities.

Also, for the functional accounts, the activity B9@emediation activities and other waste manages@mices
is of special interest to water. It includes tlee@htamination of soils and groundwater at thegotd@ollution.
It also includes the decontamination and cleanmgfusurface water following accidental pollution.
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All. Concepts of National Accounts

Accounting balances

Figure 2.1.1 in section | of this chapter showsdbmbined equation of goods and services and fiabflows
in the economy. This equation can be written as deparate equations, one of goods and serviceg¢itds
and services account), and the other of finantald, as shown below.

Figure 2.3.1. Bars showing the balance of flows f@oods and services and financial flows

Goods and Services Balance Financial Flows Balance

Net borrowing 2

Imports of goods Imports of goods &

Gross Capital

& services Formation 34 Exports of G&S services
26 ormatio 24 26
Taxes on prods 6 Exports of G&S
24
GDP
105
Final

Consumption
Expenditure
73

Output
— 161

Intermediate
consumption
62

The Goods and Services Account can be further disggted in order to understand the structure ef th
economy in terms of a network of economic transastiamong establishments and households. Theysuppl
and use tables, as well as the input-output taskeshe tools provided by the SNA to achieve this.

Monetary supply and use tables

The supply and use tables are useful for descrithingeconomic interrelations that exist at theriateof an
economy. They show, for example, how the total wuip the sequence of accounts is composed byutib
of each industrial activity in the economy. Théww how the output of one industrial activity iseded for
other industrial activities. From the supply arsg tables the input-output tables can be derived.
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The supply table has industrial activities in tliduoins and products in the rows. Each column shines
output of the industrial activity in terms of theoduct indicated in the corresponding row. Therears
additional column, which shows the value of the amg of the different products.

The tables below show an example of monetary sugpdyuse tables. They are part of the Unu-Watample
provided as part of these Guidelines. For sintgliche tables show all the quantities at basicgs, which
means that taxes, trade margins, and transportimsaage excluded. Subsidies on products are isdudrhe
tables show the economic activities grouped in é@kimns, and the products grouped in five rows.

Table 2.3.2. Example of monetary supply table (in mnetary units per year)

Output
0 2

k2! < 3

s 2] |5 |2

o | 5| 5|8 | o |28 2

=] = 3 o) o= Q
ERERER N R R
2182|3525 ¢ |sa| g |8
=)} ° @ ST D o 5 2
< | E|lw |22 0 |FEe| E|PE
Agricultural products \25\ 25 5 30
Industrial and senvice products 99 99 21 120
Electricity 4] 2~ 18 24 o 24
Water ("drinking") 7 7 0 7
Sewerage ~6\ 6 0 6
29| 101 18 7 6] 161 26 187

The use table has a structure very similar to tipply table, but it shows uses instead of supplye columns
of industrial activities show the intermediate aamgtion of each product necessary to produce theugats
shown in the supply table.

Table 2.3.3. Example of monetary use table (in moteay units per year)

Intermediate Consumption Final Use

g )

>9 | g |= @

o |E g s g -§ 2l 2 |2 =

S © a S % 5 o % et ] g ()
2 28| c |92 8 |8eca8| 8|92 2 |2~
= =0 = = S = £ S5 < © 0w 8| £ )

o 0 .= — O X (] O —_ o —_
£ |l22| 8 |E5| 5 |8eE25| 2 |8E|l 2 |E8
< |E3|w |8 v |EQ8|lT |0l d [RE
Agricultural products 3 6 9| 14 1 6 30
Industrial and service products 6 22 7 1 1 371 37 32| 14| 120
Electricity 2 12 2 1 17 7 24
Water ("drinking") 2 2 5 7
Sewerage 3 3 3 6
11 45 7 3 2 68| 66 33| 20| 187
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In the example, the supply table shows that thiz@lgural activities produced agricultural produetsrth 25
monetary units per year (units/year). They alsmlpced electricity, worth 4 units/year.

The use table shows that 3 units/year of agricallfproducts, 6 units/year of industrial and sergoeducts,
and 2 units/year of electricity were consumed theotto produce the agricultural products and elgttrshown
in the supply table.

The column “Exports” shows the value of the expaoftshe different products. An additional colunimow/s
the Gross Capital Formation (GCF), which is the amioof products accumulated as fixed capital or in
inventories. Two additional columns show the finahsumption of the different products by housefi@dd
government.

The main property of the supply and use tabletas supply is equal to use, so the sum of eachafotue
supply table is equal to the corresponding rowhim tise table. Adjustments need to be made duexés,t
subsidies, trade and transport margins. See blewxplanation about the different prices.

Since supply data are typically collected at bawices (excluding taxes, trade and transport margimd
including subsidies), the quantities in the supplyle are also expressed at basic prices. Onthez band,
since use data are typically collected at purclsageices (including taxes, trade and transportgime, and
excluding subsidies), the quantities in the usketale expressed at purchasers’ prices.

The following figure illustrates the relationshipstween the different prices used for national ant As
shown in the figure, purchasers’ prices are equplrdducers’ prices plus separately invoiced trartsgharges,
plus trade margins, plus value added tax non-dddedty the purchaser. Producers’ prices are efgubhsic
prices plus taxes on products (excluding value ddabe) less subsidies on products.

Figure 2.3.3. Bars showing the relationships betwaedhe different prices

VAT non-deductible
by the purchaser

Trade margins

Separately invoiced
transport charges

Taxes on products
= (VAT excluded)

Purchasers' prices

- Prices without

Producers' prices taxes on products
and without .
o - Basic
subsidies on = .
Prices
products

Subsidies on
products

VAT = Value Added Tax
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The following table shows the use table at puratsageices, which is the usual way of recording tihieles.

Table 2.3.4. Use table at purchasers’ prices (in metary units per year)

Intermediate Consumption Final Use

c

9

s [=2

> 9 g |=®
ke B T L 5 - = r

e |§ | »|85| o |[E28]| 2 |5c o B
2 (28| S |02 B |Bed| S |02 « |28
> = o £ = = sl © n G| £ <
o w.=| o X Q E O = n | 8 |g©
= S 2 (8] = C = o) = [ = fol 9 =
> |85 @ |8=| o [€853| |85 x |83
< |E0|lw |28 |EE|II |OL| W |[FE
Agricultural products 3 6 9 17 1 6 33
Industrial and senice products 6 16 7 1 31| 42| 33| 18| 124
Electricity 2 12 1 17 7 24
Water ("drinking") 2 2 4 6
Sewerage 3 3 3 6
11 39 7 3 2 62| 73| 34| 24| 193

From the supply and use tables Gross Value Add&hj@an be calculated as the difference betweepudut
at basic prices and intermediate consumption athyasers’ prices of each column, as shown below.

Table 2.3.5. Balance of supply and use (in monetagnits per year)

(o))
a £
o <
5 s
[}
>
2 g 8
Sl clz|5 |s| &
Slzlelo |8 3
(o)) — ) =
< c b |=S 2| » <
Total output at basic prices 29( 101 18 7 6 161
Intermediate consumption at purchasers' prices 11 39 7 3 2 62
Gross Value Added (GVA) at basic prices 18 62 11 4 4 99

The sum of GVA of all the industries at basic psigdus all taxes on products less all subsidieproducts is
the Gross Domestic Product (GDP). In the exammekmow that all taxes on products less all subsidie
products is equal to the difference of total uspwsthasers’ prices and total use at basic pricE33= 187 = 6.
GDP is the therefore equal to 18 + 62 + 11 + 4+6&4= 105 units/year.

In the example, the gross value added of the veatgrsewerage industrial activities combined repites&% [
(4+4)/105*100% ] of the GDP of the country or teary.
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V. Concepts of the Water Accounts

Asset accounts
The figure below illustrates the main componentghaf water cycle. It shows two main subsystems, th

economy, and Inland Water Resources, which arecome@ected by the water flowing between each other.
Water also flows to and from the atmosphere, arahtbfrom other countries or territories.

Figure 2.4.1. Diagram showing the complete water cle

Precipitation
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Rest of

t
|
|
|
|
|
|
|
J

Rest of
the World the World
Economy Economy
Evapo- 4
transpiration I
Outside
territory of 1
reference £ L] Outside
territory of
reference
Inland Water Resource System
/\/\/ AA4
Sea Sea

The figure above can be redrawn in order to shomane detail how the different flows are intercoctee, as
well as showing the names and codes, based orRIMS| of each of the different flows. This is simita
figure 2.3.1 showing all the economic flows. Thagdam also shows numerical values of the flowsgdaon
the Unu-Water exercise being used throughout thedBnes. All the flows have to be in equilibriunThis
means that the sum of the quantities of flows emjethe diagram has to be the same as that ofutmeo$ the
gquantities flowing out of the diagram. The clowti®wn in the diagram indicate the boundaries ofatiea of

analysis.
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Figure 2.4.2. Diagram showing the complete water cle
with data from the example
(million cubic meters per year)
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Changes in the ===
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The equilibrium of the flows entering or leavingetbubsystem of Inland Water Resources can be widise
follows:

B1+B2+H1=C.1+C.21+C.2.2+E.1+ ches\in the stocks of IWR
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This equation is the basis for the asset accodrtts. quantities of the example are shown in thie thblow.

Table 2.4.1. Asset account for the example (milliooubic meters)

TOTAL
Opening stock of water
Additions to stock 38 604
B.1 Precipitation 12 800
B.2 Inflows from other countries 1000
H.1 Returns from the economy 21604
Reductions in stock 38 604
C1l Evaporation and/or transpiration 9 600
(evapotranspiration)
c21l Outflows to other countries 700
C.2.2 Outflows to the sea 2225
El Abstractions 22879
Closing stock of water

The equation can also be balanced step by steg asiaquence similar to the sequence of econoroauats
The following tables show this sequence for the eical example, expressed in millions of cubic mefmer
year.

Table 2.4.2. Example of sequence of physical wateccounts
(million cubic meters)

1 Renewable water Resources Uses Balance

B.1 Precipitation 12 800

B.2 Inflows from other countries or territories (OECD-Eurostat q. 4) 1000

C.1 Evapotranspiration 9600

BalO1 Total Renewable Water Resources (TRWR) 4200
2 Ouflowing TRWR & returns Resources Uses Balance

Total Renewable Water Resources (TRWR) 4200

H.1 Returns of water to inland water resources 21 605

E.1 (offstream)|Abstractions from inland water resources (offstream) 3279

E.1 (instream) |Abstractions from inland water resources (instream) 19 600

Bal02 Outflowing TRWR & returns 2926
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3 Water supplied and received Resources Uses Balance

E.1 (offstream)|Abstractions from inland water resources (offstream) 3279

E.1(instream) |Abstractions from inland water resources (instream) 19 600

E.2&E.3 Abstractions from other sources (sea & precipitation) 39

G.2 Imported water 0

F.3.2/G.3.2 Reused water 40

1.1 Losses in transportation and distribution 556

F.2 Exported water 0

Bal 03 Water supplied or self supplied to residentu  sers 22 402
4 Wastewater generated Resources Uses Balance

Bal 03 Water supplied/received by resident users 22402

"Water consumption” 1123

BalO4 Wastewater (as defined in SEEA, regardlesof q uality) 21 279
5 Final balance of wastewater Resources Uses Balance

Bal0o4 Wastewater (as defined in SEEA, regardless of quality) 21279

.1 Losses in transportation and distribution 556

H.2 Returns to the sea 190

F.3.2/G.3.2  |Waterforreuse 40

H.1 Returns of water to inland water resources 21 605
6 Final balance of discharges Resources Uses Balance

Bal02 Outflowing TRWR & returns 2926

C.21 Outflows to neighboring countries or territories 700

C.2.2 Outflows to the sea 2226

Bal05 Net changes in Inland Water Resources 0
7 Balance Sheet Opening Changes Balance

|A. Inland water resources 3000 0 3000

Like in the case of the sequence of economic adsptime information in the sequence of water actoan
also be illustrated using bars in cascade as sl figure below.
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Figure 2.4.4. Water cycle expressed as a sequentgloysical water accounts, not to scale
(million cubic meters per year)

B.2. Inflows 1 000
C.1 Evapo-
transpiration
9 600
B.1 Precipitation
12 800
C.2.1 Neighb 700 No changes in IWR
Balo1 TRWR 33'022‘;:‘:'”5 C.2.2 Outflows to stocks
4 200 sea
"Water cons"
1123
1.1 Losses 556
H': thm;‘r:ns E.1 A::t;;;tlons H.1 Returns
2°1 cos to IWR
Bal04 "Wastewater" 21 605
21 279
E.3 From sea 39 H.2 To Sea 190
F.3.2 Reuse 40 F.3.2 Reuse 40

As seen in the figure, precipitation (B.1) andadmis (B.2) provide, together with the returns t@ind water
resources, the amount of water that is evapotreetspk.1), that is abstracted (E.1), or that fldavs
neighboring countries (C.2.1) or outflows to tha §6.2.2).

The abstractions of water from inland water resesi(E&.1) plus the abstractions of water from ttee(Ee3)
plus for reuse (F.3.2), less losses (I.1) and“\eager consumption” is “wastewater” which may retdo inland
water resources (H.1) and may be abstracted agaéimns to the sea (H.2) or is again supplied ¢cetonomy
for reuse (F.3.2).
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In the example, a considerable amount of the atigires is water turbinated in hydroelectric plantdter
water is turbinated it is returned to the riverd atreams where it is abstracted again.

Physical supply and use tables

The figure below reveals the structure of the Idl&ater Resources subsystem and the Economy sabsyst
It shows the interrelationships of the differenéreénts that make up both subsystems. Understamiokéng
structure is useful for predicting the behaviotlef whole system.

Figure 2.4.5. Diagram showing the components andterrelationships
of the subsystems of the water cycle
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The figure below shows in more detail the exampkeséd on the Unu-Water exercise) of the comporaards
interrelationships in the Economy subsystem. Tdmmemy is made of industries, households, and govent,

and the interrelationships between them are theuataf water flowing between. The water flows begw
industries, households, and government can bededdn supply and use tables as shown below.
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Figure 2.4.6. Example of water flows in the economimillion cubic meters)
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The information in the figure above can be recoridettie form of supply and use tables. The sirgdisupply
and use tables below show the flows within the eoon (products with CPC codes); the flows from the

environment to the economy, natural inputs (e.gase water and groundwater abstractions); andiomes of
water from the economy to the environment, whiahracorded as residuals.

As in the case of monetary supply and use tabhesstim of each row in the supply table is equivatierthe
sum of the corresponding row in the use tablethénexample, the 469 million cubic meters of dmgkivater
supplied by the water supply activity (ISIC 36-Ads shown in the supply table, is used by industies
households. Industries use 119 million and housishese 350 million, as shown in the use table.
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Table 2.4.3. Example of physical water supply table
(in million cubic meters per year)
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Water ("drinking"), CPC 18-A 469 469
Water ("irrigation"), CPC 18-B 1120 1120
Reuse water 40 40
Surface water 22 441 22 441
Groundwater 438 438
Seawater 39 39
Losses 50 190 316 556
Wastewater 640 141| 19 600 618 286 280 21 565
Evaporation, transpiration, 960 61 0 32 70 1123
inclusion in products

1650 202| 19 600 650 659 1436 326 350| 22918 47 791

Table 2.4.4. Example of physical water use table
(in million cubic meters per year)
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k) 2 @ o £ [T [T Q %) = =

5 |28g | 2 g |85 |88 | 3 3 2 5

< £8 T = =z | == 0 T ui =
Water ("drinking"), CPC 18-A 119 350 469
Water (“irrigation"), CPC 18-B 1120 1120
Reuse water 40 40
Surface water 335 19 600 650 420 1436 22 441
Groundwater 155 83 200 438
Seawater 39 39
Losses 556 556
Wastewater 326 21238 21 564
Evaporation, transpiration,
inclusion in products 1124 1124

1650 202| 19 600 650 659 1436 326 350 22918 47 791

Adding detail to the asset account

As in the case of water flows in the economy, maetails can be added to the asset table showiblia 24.1,
which only has one column with totals. In ordematsl more details to the table, it is necessaryadke some
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assumptions regarding the flows of inland wateoueses. The figure below shows a simplified diagiat the
flows. According to this diagram, the asset act@an be constructed to reflect these details.

Figure 2.4.7. Water flows within the Inland Water Resources Subsystem
(million cubic meters per year)
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Precipitation Evapotranspiration
12 800 9 600
A Returns Land or “Soil R
to water” Ab )
Abstractions surface : stractions
from surface water rom Returns to
groundwater groundwater
water 48
22441 Surface run-o
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to aquifers
Inflows from I Outflows to !
upstream ? ovs_/tns_t ream Outflows to
1000 erritories - e soa
—— | Surface water 700 Aquifers R
bodies
WA
the sea

The diagram shows that all the precipitation faltsland and then runs off through surface wateridspdr
infiltrates (momentarily forming part of “soil watg to the aquifers. The rest of the precipitatewaporates or
is transpired back to the atmosphere.

Surface water bodies receive returns from the engnas well as inflows from other countries or temnies.
They are reduced by abstractions of the econommy orface water bodies. If no additional inforroatis
available, it can be assumed that there are nogelsaim the stocks of inland water resources andath#he
water left outflows to downstream territories otftmws to the sea.

The case of aquifers is similar. The stocks ofugdwater are reduced by abstractions and increbged
infiltration and returns from the economy. The evdeft is assumed to outflow to the sea.

It is important to note that there are also flovetween the aquifers and surface water bodies, wiuch
simplicity are not shown in the figure. They cas éxcluded in a first approximation, but may needé¢
considered when the calculations are further rdfias shown in figure 2.4.8.

The asset account corresponding to the diagrameatsoghown below. The opening and closing stodks o
water are unknown, but they remain constant, shacktions and reductions are equivalent.
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Table 2.4.5. Asset table corresponding to the flows figure 2.4.7
(in million cubic meters per year)

. X Land or
Artificial Rivers and . e s
reSerVOirs Lakes streams Aquifers SO|III TOTAL
water
Opening stock of water Opening | Opening Opening Openir.'lg Al+
A.1.1 A.1.2 A.2 Opening A.2
Additions to stock 24 096 1708 12 800 38 604
B.1 Precipitation 12 800 12 800
B.2 Inflows from other countries 1000 1000
D Inflows from other inland water 2 560 640 3200
resources
H.1 Returns from the economy 20536 1068 21604
Reductions in stock 24 096 1708 12 800 38 604
Cl Evaporation and/or transpiration 0 9600 9600
(evapotranspiration)
c21 Outflows to other countries 700 700
D Outflows to otherinland water 3200 3200
resources
C.2.2 Outflows to the sea 955 1270 2225
E.l Abstractions 22441 438 22879
. Closing Closing Closing Closing A.1 +
Closing stock of water A1l A.12 A2 Closing A.2

The diagram above can be further detailed in otdeshow that evapotranspiration includes evapanaiio
lakes and artificial reservoirs and to show allflbevs among the different water bodies, as shawihe figure
below.
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Figure 2.4.8. Water flows within the Inland Water Resources Subsystem
(million cubic meters per year)
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With this additional information the asset acconah now have more details as shown below. Now the
opening and closing stocks of water in artificiabervoirs, lakes, and aquifers (the latter vericdit to
measure or estimate) are shown in the asset table.
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Table 2.4.6. Asset table corresponding to the flows figure 2.4.8
(in million cubic meters per year)

e . . Land or
Artificial Rivers and . e .
. Lakes Aquifers Soil TOTAL
reservoirs streams "
water
Opening A.1+
Opening stock of water 800 1100 Sty P . &
Opening A.2
Additions to stock 2240 1810 25 586 1392| 12610 43 638
B.1 Precipitation 80 110 12 610 12 800
B.2 Inflows from other countries 1000 1000
D Inflows from other inland water 2160 1700 3734 640 8234
resources
H.1 Returns from the economy 20852 752 21604
Reductions in stock 2281 1770 25 586 1392 12610 43 639
C.1 | Evaporation and/or transpiration 40 70 9490 9600
(evapotranspiration)
c21 Outflows to other countries 700 700
D Outflows to otherinland water 100 1000 3860 154 3120 8234
resources
C22 Outflows to the sea 1426 800 2226
El Abstractions 2141 700 19 600 438 22879
Closing A.1+
Closing stock of water 759 1140 L osur.1g
Closing A.2

The accounts can be simplified or detailed accorthrthe data available, and the demands of infooma

Waterborne pollution

The diagram below is similar to those in figure8.2.and 2.4.1. It shows the flows of waterbornbugtion,
from the moment they are released by economic iaevand households to the moment they reach the
environment.

The quantities shown correspond to the Unu-Wateraise. In the example, orgamniollution is measured in
terms of metric tons of biochemical oxygen demandife days (BOB). For simplicity of the example, only organic
pollution from point sources is considered, bueottypes of pollution may be included.

The diagram shows that 106 units of pollution (nieed in thousands of metric tons of BOper year) were
released by economic activities and households.st&Maater Treatment Plants (WWTPSs) removed 68 units,
and 4 units were included in wastewater that wapl&d for further use in the economy. Only 34tsiruf
pollution were part of the emissions (emissionsraleases to the environment).
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Figure 2.4.9. Example of pollution flows in the eamomy
(pollution expressed in thousands of metric tons dODs per year)
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Further disaggregation of the data is possibleshasvn in the figure below. The figure shows theoant of
pollution released by households and the amounpatiition released by industries. It also shows th
collection of releases by sewerage and the emsdiorthe environment, as well as the releases dtet

incorporated in water for reuse.

Figure 2.4.10. Example of pollution flows in the eanomy
(pollution expressed in thousands of metric tons dODs per year)
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In the example households release 91 thousandcnetrs of BOR to the sewers. Industries and services
release 15 thousand. A total of 106 thousand mtins of BOR is collected in sewers, but only 28 thousand
are released to the environment (emissions). diitiad, industries and services release 6 thousagttic tons

of organic pollution to the environment. In summatiye total emissions are 34 thousand tons of @rgan
pollution (28 from sewerage plus 6 from industries)

Table 2.4.7. Example of emissions account (in thoarsds of tons of BOR per year)

Supply table
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The tables above only show quantities of organitupon measured with the BOD test. However, other
parameters may be added, such as, Chemical Oxygarail (COD), Total Suspended Solids (TSS), heavy
metals, etc. The structure of the tables is thmesébut more rows are added to indicate the amooints
pollution in terms of the different parameterseasts performed to water.

The supply table shows the amounts of pollutioowihg out” of the different economic activities and
households. The use table shows the amounts lotipal “flowing into” the different economic activés, and
to the environment (i.e. emissions). The quaistitépollution cannot be added, since they areedfit (e.g.
the BOD5 measurement cannot be added to the arabbetivy metals).

Sequence of economic accounts for the water sup@nd sewerage industries

The activities of water supply (drinking water slypmnd sewerage, which are usually known togettsethe
sector of “water and sanitation” is of especiakiast for water policy. The same concepts thatuaes for
national accounts can be used to describe the axyridws of “water and sanitation.” The followimiagram
shows the monetary flows related to the water suppld sewerage industries. The diagram is in &act
component of the diagram of the whole economy shiovfigure 2.1.1.
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Figure 2.4.10. Diagram showing the monetary flows
affecting the water supply and sewerage industries
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The diagram can be illustrated with a numericalngpia (refer to the Unu-Water exercise of this Glinds).
The following numerical information will be used poepare the accounts for the water supply indusfrige
gquantities are expressed in monetary units per. year
< the output of the water supply industry is 7 ugist (at basic prices). This is the total amdailhed
as concept of water supply, including taxes anduelicg subsidies on products.
* 3 units/lyear are spent on the different goods amdices consumed as inputs in the processes of
providing the services (intermediate consumption).
e 2 units/lyear are spent in compensation of employekih includes wages, salaries and employee’s
social contributions.
< 0.9 units/year are received from the governmebasept of subsidy on production.
« 0.4 units/year are paid for the concept of propertpme. This includes interest on loans payabte a
also the amounts payable for the concept of ragltr water rights to the government for the
abstraction of water.
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e 2.1 units/lyear were spent on gross fixed capitamédion. These are the investments made in
infrastructure and equipment for water supply.

The table shows all the information as a sequeheeanomic accounts. On the left side of the wile SNA
codes are shown (See Annex 1 of SNA 2008).

Table 2.4.8. Simplified sequence of accounts foretwater supply industries
(monetary units per year)

Receivable| Payable | Balance Description

P1 Output (at basic prices) 7.0 Sales of water (amounts billed). Includes
subsidies on products, excludes taxes on
products.

P2 Intermediate consumption (at 3.0 Payable for electricity, chemical products, water,

purchasers' prices) etc.

Blg Gross value added (basic prices) 4.0

D1 Compensation of employees 2.0 Wages, salaries, employers' social contributions

D29 Taxes on production

D39 Subsidies on production 0.9

B2g Gross operating surplus 2.9

D4 Property income 0.4 Includes payment of interest. Also royalties for
the abstraction of water, for example.

D5 to D7 Current transfers Includes government transfers (subsidies) and
also income taxes.

B8g Gross saving 2.5

D9 Capital transfers Includes investment grants.

P51c Consumption of fixed capital 2.2 Replacement of infrastructure or construction of
new infrastructure.

B101 |Changesin net worth due to saving 0.3

and capital transfers

K Other flows 1.4 Accounts receivable not recovered.

K Other flows

B10 Changes in net worth -1.1

The sequence considers that, with time, the infregire will have to be replaced due to its normeahr and
tear. This is accounted for as consumption ofdfigapital. Still gross saving is larger than tbasumption of
fixed capital, therefore, the infrastructure carrdg@aced when needed by using gross saving, véviety year
may be transformed to financial assets for latptieation to fixed capital formation.

In order to consider the fact that in many coustrispecially developing countries, water and sageebills
are not paid in full, it is important to make adjaents in the financial assets.

The accounts are recorded in accrual terms. Tlgians that output is measured as the amount billetd,
necessarily paid. Net lending is transformed ifitmncial assets, and financial assets include watso
receivable, which are the amounts billed, but regtpaid. If the accounts receivable accumulatelmmbme
difficult to recover, they may be written off aftsome time. Accumulation accounts include an actcoalled

“Other changes in the volume of assets.” In thisoant the writing off of accounts receivable canrécorded
as changes in volume of assets.
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For the example, it is considered that the accaowutsivable that will be written off represent 20%4otal sales
=0.2 *7.0 = 1.4 monetary unit.

The following table shows the recording of the afemin volume of the financial assets (writing afff
accounts receivable) for the water supply industry.

Therefore, since in the previous table we hadttiethanges in net worth (balance B101) was 0s4,1e4 due
to the write off of the accounts receivable, thaltohanges in net worth are -1.0. This meansewaty year
the net worth of the assets of the water supplystrg are reduced in 1.1 monetary units. Therefoge
industry is not sustainable from the economic pofntiew. The water “tariffs” or rates need toriagsed,
subsidies need to be increased, or the efficiemtlya collection of bills has to be increased.

Table 2.4.9. Summary of changes in net worth
(monetary units per year)

B101 |Changesin net worth due to saving and 0.3
capital transfers

B102 [Changesin net worth due to other -1.4
changes in volume of assets

B103 [Changesin net worth due to nominal 0.0
holding gains/losses

B10 |Changes in net worth -1.1
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Figure 2.4.11. Graphical example of sequence of emmic accounts for the water supply industry
(monetary units per year)

The bars show how the output, or “revenues” ofvlager supply industry are affected by the differexpenses, as well as the different transfers or
subsidies, leaving a final balance at the end, wiscarried over to the next year. The changgeirworth is negative, which means that the stock
of economic assets of the water supply industrgeisreasing. This may mean that the infrastrudimngrovide the service (e.g. pipes, pumps,

electric equipment) is getting older and is nohgeieplaced at the rate necessary to keep it wgpgnt currently is.

B102 Other
D39 Subsidies on B9 Net lending 0.4 B101 Ch nw 0.3 changes 1.4
_ production 0.9 B29 Gr9ss B8g G_ross . PS1c Consumption of
D31 Subsidies on Operating Saving P5g Gross Capital Fixed Capital
products 1.0 Surplus 2.5 Formation 2.1 29 P
Blg Gross Value 2.9 )
Added at basic D4 Prop. Inc. 0.4
rices
P1 Output of p40 D1
Output excluding water supply ) Compensation
taxes and industry at employees 2.0
subsidies on basic prices
duct
proG ;c s 7.0 P2 Intermediate
’ consumption at
purchasers' price
3.0
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The case of the sewerage industry is very sinoldiné case of the water supply industry. The ¢afimns are
summarized in the table below. One differencéas the property income includes the payment oféttoes”

for the use of the water bodies to discharge wastw0.2 monetary units, and also the paymenitefést on
a loan, 0.1 units, total = 0.2+0.1 = 0.3 units.

Table 2.4.10. Simplified sequence of accounts fdreé sewerage industries (monetary units per

year)
Receivable| Payable | Balance Description

P1 Output (at basic prices) 6.0 Sales of sewerage services (amounts billed).
Includes subsidies on products, excludes
taxes on products.

P2 Intermediate consumption (at 2.0 Payable for electricity, chemical products,

purchasers' prices) water, etc.

Blg Gross value added (basic prices) 4.0
Wages, salaries, employers' social

D1 Compensation of employees 1.5 contributions

D29 Taxes on production 0.0

D39 Subsidies on production

B2g Gross operating surplus 2.5

D4 Property income 0.3 Includes payment of interest. Also royalties
for the abstraction of water, for example.

D5 to D7 Current transfers Includes government transfers (subsidies)
and also income taxes.

B8g Gross saving 2.2

D9 Capital transfers Includes investment grants.

P51c Consumption of fixed capital 1.3 Replacement of infrastructure or construction
of new infrastructure.

B101 |Changesin net worth due to saving 0.9

and capital transfers

K Other flows 1.2 Accounts receivable not recovered.

K Other flows

B10 Changes in net worth -0.3

As in the case of water supply, it can be saidttiatexpenses can be covered with the “tariffs'ates paid by
the users complemented with subsidies (subsidigsaducts, and subsidies on production).

As in the case of water supply, it is importantctmsider that, with time, the infrastructure widive to be
replaced due to its normal wear and tear. Thi&counted for as consumption of fixed capital.ll §toss
saving is larger than the consumption of fixed pas shown in the table below, therefore, thieagtructure
can be replaced when needed by using the grossgsavhich every year may be transformed to findncia
assets for later application to fixed capital fotioa

The case of the sewerage industry is similar tewstipply. Not all the amounts billed to the usses paid.
In this case accounts receivable are 20% of thes saD.2*6.0 = 1.2 monetary units.

The table below shows the summary. As in the chskee water supply industry, in the case of theesage
industry the net worth of the assets of the seveenadustry is reduced by 0.3 monetary units eveagry
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Table 2.4.11. Summary of changes in net worth

(monetary units per year)

B101 |Changes in net worth due to saving 0.9
and capital transfers

B102 [Changesin net worth due to other -1.2
changes in volume of assets

B103 [Changesin net worth due to nominal 0.0
holding gains/losses

B10 |[Changesin net worth -0.3
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Figure 2.4.12. Graphical example of sequence of emmic accounts for the sewerage industry
(monetary units per year)

As in the case of water supply, the bars show Heaoutput, or “revenues” of the sewerage industeyadfected by the different expenses, as well
as the different transfers or subsidies, leavifigal balance at the end, which is carried ovathtonext year. The change in net worth is negative
which means that the stock of economic assetseo$d¢fwverage industry is decreasing. This may niesrthe infrastructure to provide the service
(e.g. pipes, pumps, electric equipment) is getildgr and is not being replaced at the rate nepess#&eep it working as it currently is.

Bl1g Gross Value
Added at basic

B9 Net lending

B102 Other
changes 1.4

|B10 Ch net worth -0.3]

B29 Gross B8g Gross 5 B101 Ch nw 0.9
Operating saving PSg Gross Capital P51c CFC
Surplus 2.2 Formation 1.0 1.3
2.5 D4 Prop. Inc. 0.3
D1

Compensation
employees 1.5

Output excluding P1 Output of .
prices
taxes and sewerage
- . 4.0
subsidies on industry at
products basic prices
6.0 6.0 P2 Intermediate
consumption at
purchasers' price
2.0
DRAFT

65



REFERENCES:

United Nations Statistics Division.- Internatioi@thndard Industrial Classification of All Econordictivities,
Revision 4 (ISIC).- New York 2008.

United Nations Statistics Division.- Central ProdGtassification, Revision 1.1 (CPC).- New York 200
(Publication Series M, No. 77/Ver.3.1

United Nations Statistics Division.- Internatiof®commendations for Water Statistics.- 2012.

United Nations Statistics Division.- System of Eovimental-Economic Accounting for Water (SEEA-Water
2012.

United Nations Statistics Division — System of Eowimental-Economic Accounting Central FrameworkESE
CF). White cover publication. 2012

United Nations Statistics Division.- System of Natkl Accounts (SNA) 2008

66



25 June 2014
Rev 34

Chapter 3 THE DATA COLLECTION AND COMPILATION PROC ESSES

This chapter is based on the list of data itemtheflRWS. The different sources of data are disedss well as
the particularities of the data corresponding tibedent aspects of the natural and economic wageles. The
importance of prioritizing the data items accordiagach country’s water policies are highlighted.

The methodologies to collect data are discusseduding the use of water monitoring networks, disel
information, surveys, censuses and administrageerds. How and when estimates should be usewtber topic
of this chapter. The chapter also addresses shessof data editing, imputation and validatiorhe Explanations
are illustrated with several examples and exercises

VII. Setting priorities for data collection

. The Physical Water Cycle

. Waterborne Pollution Accounts

. The Sequence of Economic Accounts for Drinking W&tepply and Sewerage
. Water-Related Social-demographic Data Items

. Project “Cards” for Waterborne Pollution

VIIl.  Physical data items of stocks and flows within thenvironment
. Precipitation and Evapotranspiration

. Inflows and outflows to/from other territories atie sea

. Other flows within the environment

. Surface water stocks

. Groundwater stocks

IX. Physical data items of flows to/from and within theeconomy

. Abstractions of water

. Water supplied and received by economic units

. Returns of water

. Losses

X. Physical data items related with polluting releaseand emissions
. Wastewater supplied and received

. Wastewater returns

. Waterborne releases and emissions

XI. Monetary data items

. Value and costs of water and sewerage services

. Taxes, subsidies and investment grants

. Assets, investments and depreciation

. Tariffs and charges for water supply and seweragéaces

XII. Social demographic data items

. Main source of drinking water used by populations

. Main type of toilet and sewage disposal used byfatipns
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1. Setting priorities for data collection

An action plan needs to be developed in order tlecoall the necessary information to describe weser and
monetary cycles described in Chapter 2. Typicdlyg action plan will include activities to be deged by
different actors, including the National Statist@ffice, the Ministry of Water Resources or agesdie charge of
water resources management, the Ministry of Enwnemt, the Meteorological Agency, and research cente
Therefore, the roles and responsibilities of eathhe actors need to be clarified. This requirestitational
arrangements to facilitate the sharing of respdlitiéls and data among the different actors. ®&ck of Chapter V
of the IRWS has a detailed explanation of issuganding roles and responsibilities of the differaators involved
in the preparation of water accounts and statistics

The list of recommended data items presented ireRtmf the IRWS can be used as a checklist foeltging an
action plan for data collection. The complete Gétdata items in the IRWS has 400 elements, whicludes
information about water quantities in physical sniabout the amount of waterborne pollutants, naget
information, and social demographic informatioratetl to water. However, with a minimum set of oBlydata
items? it is possible to assemble a comprehensive picane identify key areas for further work.

Each data item can be assigned a priority, andredpilities can be assigned to the different agenito collect the
data with quality specifications and within a tifname. The following tables provide general guides for the
development of an action plan based on the minirsetrof data items. Even though priorities may ifferént in

each country, due to their characteristics andipgmlicy demands, most of the cases can be @uvarith the
minimum set.

Note that with the adoption of the SEEA-CF in 208@me of the data items in the IRWS were modifi€ehr

example, in the IRWS emissions was used to cadlassls to the economy and releases to the environnen

emissions only refers to releases to the envirohm&ee the updated list of data items in the agmef these
Guidelines.

The Physical Water Cycle

The sequence of physical water accounts, illustratefigure 2.4.2 of Chapter 2, can be construciétth the
following minimum set of data items.

Num IRWS code Name of Flow Relevance Availability | Availability
of of reliable
estimates statistics
1 B.1 Precipitation. High High High
2 B.2 Inflows from other countries Depends Dependg Medium
3 C.1 Evapotranspiration High Medium Low
4 H.1 Returns to Inland Water Medium Low Low
Resources
5 E.1l Abstractions of Inland Water | High High Medium
Resources

3 Three of the data items are not included in thedf 400 data items of the IRWS. “Water consunptis defined in the
IRWS, but it is not in the list of data items. Pesty Income and Current Transfers are data itefrttseeocSNA, but are not
included in the IRWS.
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6 E.2 Collection of precipitation Low Medium Low
7 E.3 Abstractions from the sea Depends Medium High
8 1.1 Losses High Medium Low
9 F.2 Exported water Depends High High
10 G.2 Imported water Dependsg High High
11 F.1/G.1 Water supplied/Water Received Medium  hHig High
12 F.3.2/G.3.2 Reused water Depends Medium Low
13 Not in IRWS Final Water Use in SEEA-CF| Medium Medium Low
or “water consumption” in the
IRWS.
14 H.2 Returns to the sea Depends Low Low
15 Cz2l1 Outflows to neighboring Depends Medium Medium
countries
16 C.2.2 Outflows to the sea Depends Medium Low

The 16 data items indicated above describe the letenpvater cycle. For most countries, less daast may be
necessary. For example, in most cases there ammpuwts or exports of water; islands do not haviéows or
outflows of water to other countries; and collectiof precipitation represents a very small peragmtaf water
abstractions in most countries.

The complete water cycle may be detailed accorttirithe needs of each country. In most casediitpertant to

divide the abstractions into surface water abstmast and groundwater abstractions, as well asi¢atify the
activities that abstract and use water.

Waterborne Pollution Accounts

A comprehensive description of how waterborne pigfuflows from the economy to the environment icoaintry
or territory may be constructed with the followiminimum set of data items.

Num IRWS code Name of Flow Relevance Availability | Availability
of of reliable
estimates statistics
1 J Waterborne releaséso other High Medium Medium
economic activities
2 K.1 Waterborne emissions to the High Medium Medium
environment from point sources
3 K.2 Waterborne emissions to the Medium Medium Low
environment from non-point sourcgs

To complete the picture it is also necessary tonkti® amount of releases that are removed by wastew
treatment plants.

*1n the IRWS data item J is found as “waterbornéseimns to other economic units; however, in thESEF emissions
only refer to pollution flowing to the environmertor flows of pollution in the economy the ternel&ases” is used in the
SEEA-CF.
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The Sequence of Economic Accounts for Drinking WateSupply and Sewerage

The sequence of economic accounts for drinking matpply and sewerage, illustrated in figure 2¢f.€hapter 2,

can be constructed with the following nine datenige

Num | IRWS SNA Name of Flow?” Relevance| Availability | Availability
code code of of reliable
estimates statistics
1 L.1 P1 Output (at basic prices) of | High High High
Drinking Water Supply and
Sewerage Activities
2 L.3 P2 Intermediate Consumption High High High
3 L.2 D1 Compensation of Employeeg Mediun Medium dMm
4 M.1.2 D29 Other Taxes on Production Medium Medium| Low
5 N.1.2 D39 Other Subsidies on Production Medium wLo Low
6 Not in D4 Property Income Medium Low Low
IRWS
7 Not in D5to D7 | Current Transfers Medium Medium Low
IRWS
8 N.2 D9 Capital Transfers Medium Medium Low
9 P.1 P51g Gross Fixed Capital Formatjddigh Medium Low

Some of the details that are important to knowtheetaxes on products (excluded from output, i$ tecorded at
basic prices) and subsidies on products (includezltput, if it is recorded at basic prices). sliaiso important to
know the Consumption of Fixed Capital, which is easure of the depreciation of the infrastructuredfdivering
the services of drinking water and sewerage.

Water-Related Social-demographic Data ltems

The data items for water-related social-demograptigrmation are shown below.

Num IRWS Name of Stock Relevance Availability | Availability
code of of sound
estimates statistics
1 S Population by main source of High High High
drinking water.
2 T Population by type of toilet | High High Medium
and sewage disposal used.

It is useful to develop project “cards” for eachtioé data items that need to be collected and pseckin order to
compile the accounts. Each “card” should providgummary of the work to be performed, so that tasks be
assigned to the different actors. The following examples of “cards” to be developed for each itietia

!> The names of these flows are according to the &xrinology.
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Project “Cards” for the Physical Water Cycle

The following examples of project “cards” corresgda the data items related with the physical weyete.

Precipitation (data item B.1)

Sources of data Data about precipitation is usually collected rogteorological agencies. The datg i

collected daily, or even more often, in severahtamns of a country or territory.

Data processing required: Determination ofvolumes of precipitation by geographic areas (he. ppoint
data collected in stations has to be interpolatededtimate volumes). This work is performed
meteorologists, who may use a geographical infaonatystem for the interpolation process (e.g. ugho
isohyets or Thiesen polygons).

Priorities: In a first stage it is important to calculate thermal or long term average precipitation
volume for the country and relevant subnationabsrelt is also important to build long time sergds
annual precipitation, as well as to determine tloatmy averages to identify intra-annual patterns.

Relevant agencies:
» Meteorological organization.

Statistical projects to be developed:

by

in

» Precipitation statistics for the whole country erritory, including annual average and monthly

average to identify inter-annual and intra-annutgyns.

* Precipitation statistics for subnational areas. (fageach state or province, and for each watershe

or hydrologic unit).

Inflows from other countries (data item B.2)

Sources of data Inflows from other countries or territories igigally monitored by agencies in charge
water management. In some transboundary watershedsare international commissions that monher|
flows crossing the borders (e.g. International Biamg and Water Commission of the United States
Mexico). For transboundary watersheds the Minisfriforeign Affairs may play an important role iatd
management of the flows between countries.

Data processing required: Volumes of water flowing from other countries dugrithe year, including

surface and groundwater. Groundwater inflows maybeomeasured regularly, but it may be importan
perform estimates.

Priorities: In a first stage only surface water may be measuoreestimated, based on data from stre
gages. In a second stage groundwater should alestlmated.

Relevant agencies:
* Water management agency or Water Resources Ministry
* Ministry of Foreign Affairs in case of transboungavatersheds.

Statistical projects to be developed:
» Time series of surface water inflows from neighbgrcountries.
» Estimates of groundwater inflows from neighboriogiatries.

of
t
and

t to

2aim

Evapotranspiration (data item C.1)

Sources of data Evapotranspiration is not easy to measure directt is typically estimated as th
difference between precipitation and runoff (sugfaad subsurface).

e

Data processing required: Estimates of the volume of evapotranspiration, Whitay be calculated as
residual of total precipitation less surface anbdssuface runoff. Measurements of pan evaporafiam(

meteorological or climatological stations) are usefor estimating evapotranspiration. If soil wa

e
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abstractions are considered for crops, then evapsgiration from crops should be excluded from thita
item. It should be included in final water usé'water consumption.”

Priorities: In a first stage a rough estimate of the total et@mspiration may be enough. In a second s
the evaporation from each surface water body magdné be reported separately from
evapotranspiration in the land areas. It is atgpartant to separate crop evapotranspiration, witlhbe
accounted as part of “water consumption” or Finalt®¥ Use, from total evapotranspiration.

In countries with considerable amounts of snow iaedt may also be necessary to estimate the anafu
sublimation (i.e. solid water, or ice, becoming @ag) occurring.

tage
he

nt

Relevant agencies:
* Meteorological organization.
* Water management agency or water resources ministry

Statistical projects to be developed:
» Estimates of evapotranspiration at national andatibnal levels.
» Evaporation in artificial reservoirs and lakes.

Returns to inland water resources (data item H.1)

Sources of data:Estimates from residual of water abstractions fesgter consumption” or Final Wate
Use.

=

Data processing required: The total amount of “wastewater” (see SEEA-CF d&din) generated can b

e

estimated as the difference between water abstractd water consumed. A portion of the “wastewater

generated will become returns to the sea, anothendll be reused, and the rest will become retdon
inland water resources. A portion of the lossdkal8o become returns to inland water resources.

S

Priorities: In a first stage estimate the returns of water fegriculture, manufacturing and sewers, ba
on water abstractions and water consumption coefiis. It is necessary to identify the amount otew
returned to the sea (returns may be identifiedneyduthorities based on the location of dischatgehe
sea), and possibly to land.

sed

Relevant agencies:
e Ministry of Environment
» Water management agency or Water Resources Ministry
» Wastewater utilities.

Statistical projects to be developed:
» Study to determine water consumption coefficients.
* Inventory of discharge points.

Abstractions of inland water resources (data item E)

Sources of data:The agency in charge of providing water abstracpermits may have administrati
records of the volumes of surface and groundwdistracted. The agencies in charge of collectieg fer
abstracting water (e.g. “redevance prelevementukhhave administrative records of the volumewater
declared by the abstractors of water for the pwrmdspaying the fees. Water management agenciks
ministries of agriculture may perform estimatestloé amount of water required by crops, from wh
abstractions of soil water may be estimated.

e

5 an
ich

Data processing required: Estimates of abstractions based on administrata, guch as the registry
water permits and the reports of payments of votriméees for the abstraction of water.

f

(@]

Priorities:  In a first stage only surface and groundwater abstd for agriculture, water utilitie
manufacturing industries, and thermoelectricity.(hucleoelectric, carboelectric, gas, etc.) maseperted.
In a second stage the amount of water turbinatégdnoelectric plants may be reported. In a thiedjs the

1°2}
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volume of rainwater “abstracted” by crops (i.e.€gn water”) may be reported.

Relevant agencies:
* Water management agency or water resources ministry
» Water utilities, or water utility association ogrdator.
» Agency of Electricity Production.
*  Ministry of Agriculture
» National Statistics Office

Statistical projects to be developed:
* Inventory of water utilities.

* Inventory of crop lands with types of crops and evatequirements (e.g. based on analysis of

satellite images and complemented by agriculturaleys).

» Inventory of thermoelectric plants with type of fing system with power capacity and ene
generated.

* Inventory of hydroelectric plants with power capaend energy generated.

» Incorporate questions about water abstractionson@mic censuses.

gy

Collection of Precipitation (data item E.2)

Sources of dat: The amount of precipitation collected may bernsated from the calculation of the surfgce

areas connected to rain drains, as well as themmlaf tanks used for collecting the precipitatiohhis
information is not usually collected by water mas@gnt agencies. Special surveys or estimates e
conducted.

Data processing required: Estimates of the amount of water collected on tiwf of houses based on

precipitation patterns and roof areas. Informatigarding the sales of tanks used for water didleenay
be useful.

Priorities: The amount of precipitation collected may be estdtiaeven though in most cases it may be a

very small amount, compared with the total absiwastof water. Therefore, this is usually a loviopty
data item.

Relevant agencies:
* Non-government agencies that promote the collectf@recipitation.
* Water management agency or water resources ministry
» National Statistics Office.

Statistical projects to be developed:
» Survey to households to estimate the proportiowader used by households that is collected f
precipitation (E.g. in Australia a survey showedttabout 8% of the water used in household
collected from precipitation. The water collectednainly use to irrigate gardens).

Abstractions from the sea (data item E.3)

Sources of dataWater utilities and water management agencies raag mventories of desalination plar
with operating flows to estimate the abstractiansfthe sea.

Data processing required: Statistics of the amounts of sea water treatedt#alhation plants. Estimat
of the abstractions of sea water for other uses) as cooling of thermoelectric plants.

Priorities: For most countries desalination still represendsall proportion of the total water abstractio
therefore, may be considered a low priority dagnit

Relevant agencies:
+ Water management agency or water resources ministry

fom
S is
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» Water utilities, or water utility association ogrdator.
» Agency in charge of electricity production.

Statistical projects to be developed:
» Inventory of desalination plants with productiompasities.

Losses (data item 1.1)

Sources of data:Data may be compiled by a water utility associaboby a regulator. Water suppliers for

irrigation.

Data processing required: Estimates of losses in drinking water supply neksor The proxies

unaccounted for water (UFW) or non-revenue wateR\\N are typically used. Estimates of losses in

conveyance canals for irrigation.

Priorities:  In many developing countries losses in drinking ewasupply systems represent a large

proportion of the drinking water abstracted by walidities. Losses in drinking water supply netk® may
well exceed 40% of the water abstracted for inpgcth the networks. Therefore it is a very impottdata
item. Losses in irrigation conveyance systems gdpoesent a large proportion of the water abstthGilso
easily exceeding 40% of the water abstracted fagation. Therefore, it is also important to guinthe
losses in agriculture.

Relevant agencies:
* Water utilities, or water utility association ogréator.
» Water suppliers for irrigation or associationsragators.

Statistical projects to be developed:

e Statistics on the amount of water abstracted bykirg water utilities, and the amount of water
actually delivered to the users. It is importaotduantify the number of meters in workipng

conditions that are used to measure the amountatei delivered to the users.

e Statistics on the amount of water abstracted froland water resources and the amounts that are

actually delivered to the farmers.

Water Exported to the Rest of the World (data itemF.2)

Sources of data:Water is not typically exported from one countryterritory to another. An exception |is
the case of Israel, that supplies water to Palkestin

=

Data processing required: Volume of water supplied to other countries oriteries from the productior
records of the water suppliers. Water may be agdafter treatment or before treatment.

Priorities: For the countries or territories that export watteis is an important data item.

Relevant agencies:
» Water utilities that supply water to other courgrae territories.
» Ministry of Foreign Affairs

Statistical projects to be developed:
» Time series of water supplied to other countrienttories.

Water Imported from the Rest of the World (data item G.2)

Sources of data: Same as F.2, but from the country or territory reéng the water.

Data processing required: Same as F.2, but from the country or territory néog the water.

Priorities: Same as F.2, but from the country or territory reng the water.
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Relevant agencies:
» Same as F.2, but from the country or territory néog the water.

Statistical projects to be developed:
* Same as F.2, but from the country or territory neng the water.

Water Supplied/Water Received (data items F.1 and &)

Sources of data: Drinking water utilities need to know the amountdter that is actually delivered to t
users in order to bill them. Billed volumes of efaprovide the information about water deliveredhe
users connected to the drinking water supply nékwadr is important to quantify the number of metén
working condition that allow the measurement of wWeger delivered. Data may be compiled by a w.
utility association or by a regulator. For thase of agriculture, the irrigation districts or rfear
associations may collect the data regarding theuatsmf water delivered to the farmers.

ater

Data processing required: Estimates of water supplied to households andduostnies by water utilitieg,

based on administrative records (including desedthavater). Data may be estimated or measure
meters installed in households and businesses cmthto the water supply network. Estimates ofew
supplied to agriculture by water suppliers forgation, based on administrative records.

d by

Priorities: In a first stage amount of drinking water supplmdutilities to households and industries (after

losses are discounted). Amount of water suppliediditer suppliers for irrigation.

Relevant agencies:
» Water utilities, or water utility association ogrdator.
» Water suppliers for irrigation or associationsrafyators.

Statistical projects to be developed:

» Statistics of the amount of water billed to housdbiaand different industries by drinking water

utilities.
» Statistics about water meters installed in drinkireder supply connections.

Water Supplied/Received for Further Use (data item$.3.2 and G.3.2)

Sources of data: Wastewater utilities have information regarding émeount of water that they supply f
reuse after treatment or without treatment.

Data processing required: Estimates of wastewater (treated or untreated)lgappy wastewater utilitie
to industries and agriculture for further use. $&typically occurs from urban sewerage systenfartos
for irrigation, to manufacturing industries, andafor use in cooling in thermoelectric plants.

°2

Priorities: In a first stage amount of wastewater collectedgewers that is sent for reuse in agriculture
other industries. In a second stage reuse byitleeaht industrial activities may be estimated.

and

Relevant agencies:
» Wastewater utilities.

Statistical projects to be developed:
* Inventory of wastewater treatment plants with dedion of treated volumes.

Final Water Use or “Water Consumption” (not included in IRWS list of data items)

Sources of data: Research studies about the amount of water tletagorated or incorporated in produ
by the different industrial activities and houseisol

Data processing required: Estimates of the difference between water usedvaasiewater generated |
households and the different industrial activities.

cts

py
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Priorities: In a first stage coefficients for households artlistries connected to the water supply netw
may be estimated. In a second stage a more dktadestry by industry calculation of coefficiersisould
be performed. Crop evapotranspiration should bleided in this data item if the water used by trops is
considered as an abstraction or as water receiveth fother economic units. Otherwise cf
evapotranspiration is included in data item C.Jagotranspiration.

ork

op

Relevant agencies:
* Water utilities, or water utility association ogréator.
» Water suppliers for irrigation or associationsragators.
» Water resources ministry or agency.

Statistical projects to be developed:

»  “Water consumption” coefficients for different irgtties.

Returns to the Sea (data item H.2)

Sources of dataEstimates based on the identification of directhigges to the sea.

Data processing required: Estimates from amounts of water abstracted and rwaiasumed by th
activities that discharge water directly to the.sea

D

Priorities: Only in coastal areas the identification of discfegrto the sea is necessary.

Relevant agencies:
*  Ministry of Environment
* Navy or agency in charge of coastal areas (forhdiges to the sea).
* Wastewater utilities.

Statistical projects to be developed:
* Inventory of wastewater treatment plants that disgé to the sea.
* Inventory of discharge points to the sea.

Outflows to other countries (data item C.2.1)

Sources of data Same as B.2, but for water outflowing to othasrddes.

Data processing required:Same as B.2, but for water outflowing to other d¢das.

Priorities: Same as B.2, but for water outflowing to other ddas.

Relevant agencies:
e Same as B.2, but for water outflowing to other adas.

Statistical projects to be developed:
» Same as B.2, but for water outflowing to other ¢das.

Outflows to the Sea (data item C.2.2)

Sources of data Measurements of flows at the mouth of rivers andams. Estimates of the amount
subsurface water flowing to the sea.

of

Data processing required: The volume of water flowing to the sea may be dated from the
measurements in stream gages at the mouth of @wverstreams. Since it is likely that not all flesvs of
rivers and streams are measured, the missing flosesl to be estimated. Estimating the amoun
subsurface water flowing to the sea require thatifieation of the flows and the estimation of thmount

t of

of water flowing using permeability coefficientscaareas.
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Priorities: In a first stage only the volume of surface watewing to the sea may be estimated. In a

second stage an estimate of the volume of groursalatving to the sea may be estimated.

Relevant agencies:
* Water management agency or water resources ministry

Statistical projects to be developed:
» Time series of outflows to the sea. The averageedisas the median flows are useful.

The balance of the water flows will modify the waséocks. Measurements of water stocks servevasification
of the flow data items, as well as a way of findimjssing flow data items. The following projectatds”

complement the previous data items.

Inland Water Stocks (data item A)

Sources of data Agencies in charge of water resources manageméith usually collect data of levels
artificial reservoirs and lakes, as well as indiraeasurements of the groundwater level.

Data processing required Estimates of the volume of water stored irfiaidil reservoirs and lakes bas
on the measured levels for specific dates (e.gnbewy of accounting year for several years). &ynalso
be necessary to make some estimates of the volémater stored in aquifers, and estimates of amod
snhow at specific dates.

n

d

%)

nt

Priorities: In a first stage only the volume of water in a fastificial reservoirs and lakes may be reported,

and then a more complete inventory of reservoird lakes may be elaborated with the correspon
volumes. Changes in volume are usually more raletlzan the volumes themselves and therefore
important to develop long time series.

In a second phase estimates of volumes in aquifetsn snow, when applicable, can be performed.

In a third stage the volume of soil water may kevested, as well as water in wetlands.

Note that the stock of water in rivers and stre@nssually not considered relevant for water actgutiue
to their flowing nature.

Relevant agencies:
* Water management agency or water resources ministry

Statistical projects to be developed:
» Inventories of artificial reservoirs and lakes.
* Inventory of aquifers.
* Inventory of wetlands.
» Inventory of snow areas and glaciers.

Project “Cards” for Waterborne Pollution

The following examples of project “cards” corresgda the data items related with waterborne pahuti

Waterborne pollutant releases to other economic uts (data item J)

ding
it is

Sources of data; Data from wastewater utilities.

Data processing required: Estimates of the different types of waterborne yih released by econom
activities and households to the sewer networkllutfan is measured using different parametersaligl
based on laboratory tests of wastewaters.

ic

DD

Priorities: In a first stage, estimates of amounts of point@wrganic pollution (e.g. measured as B
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and/or COD) generated by households and industiiesa second stage, amounts of other types oft |
source pollution (e.g. nutrients and heavy metals).

DoIN

Relevant agencies:
* Wastewater or sewerage utilities.
* Ministry of Environment.

Statistical projects to be developed:
* Inventory of wastewater treatment plants.

Waterborne pollutant emissions to the environmentrom point sources (data item K.1)

Sources of data: Estimates of waterborne pollution emitted to inlavater resources, to the sea, or to |13
by households and the different economic activities

Data processing required: Estimates of the different types of waterborne yih released by econom
activities and households. Amount of pollution ne¢al in wastewater treatment plants based on tesst
efficiencies reported by the wastewater treatmepérators. Pollution is measured using diffen
parameters, usually based on laboratory tests sfematers. Some pollution may be collected in se
networks and the rest discharged directly to thérenment. The waterborne pollution collected awsr
networks is also discharged to the environment witlvithout treatment.

nd,

ic
m
ent
Wwe

Priorities: In a first stage, estimates of amounts of pointe®wrganic pollution (e.g. measured as BOD

and/or COD) generated by households and industAesount of pollution retained in wastewater treairn
plants based on treatment efficiencies reportethbywastewater treatment operators.
In a second stage, amounts of other types of gountce pollution (e.g. nutrients and heavy metals).

Relevant agencies:
* Wastewater utilities.
*  Ministry of Environment.

Statistical projects to be developed:
* Inventory of discharge points.
* Inventory of wastewater treatment plants.

Waterborne pollutant emissions to the environmentrom non-point sources (data item K.2)

Sources of data: Estimates of waterborne pollution emitted to inlavater resources, to the sea, or to |13

by diffuse sources of pollution, such as the folloyv fertilizers, herbicides, and insecticidesnfrp

agricultural lands; oil, grease, and toxic chensidabm urban runoff and energy production; organatter
from septic systems.

Data processing required: Information about thamount of nitrogen and phosphorous applied to crops

the form of fertilizers.

Priorities: In a first stage, amounts of non-point source piolfu(e.g. from fertilizers and pesticides
agriculture).

Relevant agencies:
e Ministry of Environment.
» Ministry of Agriculture (for non-point pollution eitted by agricultural activities).

Statistical projects to be developed:
* Map of agricultural and industrial areas that desgle non-point pollution.

nd,

n
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Project “Cards” for the Sequence of Economic Accouts for Drinking Water Supply and Sewerage

The following examples of project “cards” corresgao the data items related with the Sequence oh&uic
Accounts for Drinking Water Supply and Sewerage.

Output of Drinking Water Supply and Sewerage Activiies (SNA data item P1, IRWS data item L.1)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utility
association or by a regulator. Also irrigation dets or irrigation associations that supply watefarmers.

Data processing required: Estimate the total sales of water and seweragécssryprovided by drinking
water utilities, sewerage utilities, and irrigatidistricts or irrigation associations.

Priorities: In a first stage total sales based on financidkestants of water and sewerage utilities. In a
second stage estimates of the amounts of money bgemouseholds and industries in perform the self-
provision of water and sewerage.

Relevant agencies:
» Water utilities, or water utility association ogrdator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafyators.

Statistical projects to be developed:
* Financial statements of drinking water and sewetdijjges.
» Economic censuses to drinking water and sewerafyesines (design or improvement).

Intermediate Consumption (SNA data item P2, IRWS dta item L.3)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utility
association or by a regulator.

Data processing required: Expenses on goods and services for providing driqnkvater and sewerage
services. Typically the main amounts for internageliconsumption include electricity and chemical
products for treating water.

Priorities: In a first stage total expenses on products thatcansumed to provide the services. This
includes electricity, chemical products, IT sergicetc. In a second stage estimates of the amadints
money spent by households and industries to perfloenself-provision of water and sewerage.

Relevant agencies:
» Water utilities, or water utility association ogrdator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafyators.

Statistical projects to be developed:
» Financial statements of drinking water and sewetsdijges.
» Economic censuses to drinking water and seweratyesiries (design or improvement).

Compensation of employees (SNA data item D1, IRWSath item L.2)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utility
association or by a regulator.

Data processing required: Data from drinking water and sewerage utilitiesargigng wages and salaries |of
employees, as well as employers’ social contrilmgtio
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Priorities: In a first stage total sales based on financidkestants of water and sewerage utilities. |
second stage estimates of the amounts of moneyt byemouseholds and industries to perform the
provision of water and sewerage.

na
self

Relevant agencies:
» Water utilities, or water utility association ogrdator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafyators.

Statistical projects to be developed:
» Economic censuses to drinking water and seweratyesiries (design or improvement).

Other Taxes on Production (SNA data item D29, IRWSlata item M.1.2)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utility

association or by a regulator.

Data processing required: Other taxes on production consist mainly of taxeshe ownership or use of
land, buildings or other assets used in the préaluctr on the labor employed, or compensation of
employees paid. (SNA 7.73). The use of the temirgtt” and “indirect” taxes has fallen out of favo
economics and SNA. It includes all taxes exceptdan products, payable regardless of the prdftiabf
the production. They include:

a). Taxes on payroll or work force

b). Recurrent taxes on land, buildings or othercstires

c). Business and professional licenses

d). Taxes on the use of fixed assets or otheriaesv

e). Stamp taxes

f). Taxes on pollution (if they are not considessdproperty income).

g). Taxes on international transactions (SNA 7.97)

Priorities: “Other” taxes on production includes the taxes #ratnot taxes on products, and that are
generated as a result of engaging on productiowitees.

Relevant agencies:
» Water utilities, or water utility association ogrdator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafyators.

Statistical projects to be developed:
» Economic censuses to drinking water and seweratyesiries (design or improvement).

Other Subsidies on Production (SNA data item D39RWS data item N.1.2)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utilit
association or by a regulator.

Data processing required: “Other” subsidies on production consist of subsidigcept subsidies on
products that resident enterprises may receivecassequence of engaging in production. For exampl
a). Subsidies on payroll or workforce.

b). Subsidies to reduce pollution.

Priorities: “Other” subsidies on production includes the suilesidhat are not subsidies on products,
that are generated as a result of engaging on ptioduactivities.

and

Relevant agencies:
» Water utilities, or water utility association ogrdator.

* Wastewater utilities.

80



» Water suppliers for irrigation or associationsrafjators.

Statistical projects to be developed:

» Economic censuses to drinking water and sewerafyesines (design or improvement).

Property Income Payable or Receivable (SNA data ite D4)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utilif
association or by a regulator.

y

Data processing required: Property income includes the investment income ihaiayable by the watg
and sewerage service providers, interest payableas, dividends payable. It also includes tleouece
rent that is payable for the use of natural ressi(e.g. royalties paid to the government for thetraction
of water resources).

A

=

Priorities: It is important to estimate the amounts payabldigisiends and royalties for the use of wa
resources.

ter

Relevant agencies:
» Water utilities, or water utility association ogrdator.
* Wastewater utilities.
»  Water suppliers for irrigation or associationsrafjators.

Statistical projects to be developed:
» Economic censuses to drinking water and sewerafyesines (design or improvement).

Current Transfers (SNA data item D5 to D7)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utilit
association or by a regulator.

y

Data processing required: This item includes income or wealth taxes thatpaygable by water supplier
as well as non-life insurance premiums payablealdb includes other transfers from the governnter
water suppliers and sewerage service providernsiclliides international cooperation transfers nege.

=

Priorities: It is very important to identify current transfaleat mean additional expenditures (e.g incd
taxes), as well as current transfers that are ttssedmplement the sales of water and seweragecestvi

me

Relevant agencies:
* Water utilities, or water utility association ogréator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafyators.

Statistical projects to be developed:
» Economic censuses to drinking water and sewerafyesiries (design or improvement).

Capital Transfers (SNA data item D9, IRWS data itemN.2)

Sources of data:Drinking water and sewerage utilities. Data maydo@acentrated by a water utilif
association or by a regulator.

y

Data processing required: This item includes not only investment grants, dny other transfer,
received for fixed capital formation.

Priorities: It is very important to identify capital transfeifsat contribute to capital expenditures (Gr
Fixed Capital Formation). Transfers may includangs from the government to water utilities for

PSS
he

construction or upgrading of water supply and segeirinfrastructure.

81



Relevant agencies:
» Water utilities, or water utility association ogrdator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafjators.

Statistical projects to be developed:
» Economic censuses to drinking water and sewerafyesines (design or improvement).

Gross Fixed Capital Formation (SNA data item P51gRWS data item P.1)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utilit
association or by a regulator.

Data processing required: Analysis of the different infrastructure projects fvater supply and sewerage.

Priorities: Estimates of capital expenditures in water supply sewerage infrastructure.

Relevant agencies:
» Water utilities, or water utility association ogrdator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafyators.

Statistical projects to be developed:

y

» Economic censuses to drinking water and sewerafyesines (design or improvement).

As mentioned above, it is also very important ttineste the Consumption of Fixed Capital, as welltlas

information about water tariffs or rates. Also,daxand subsidies on products should be considérbdy

do not

show explicitly in the sequence of economic acceuntcase output is at basic prices. The followingject

“cards” address these additional data items.

Consumption of Fixed Capital (SNA data item P51c,RWS data item Q)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utilit
association or by a regulator.

Data processing required: Estimates of the value of water supply and seweaagdts depreciation.

Priorities: Estimates of the depreciation of the infrastrucforevater supply and sewerage.

Relevant agencies:
* Water utilities, or water utility association ogrgator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafjators.

Statistical projects to be developed:
» Economic censuses to drinking water and sewerafyesines (design or improvement).
» Develop an inventory of water supply and sewerafrstructure. The inventory will be useful
estimate the total value of the infrastructurewadl as its depreciation. Depreciation should
calculated according to the SNA (see definitiotCohsumption of Fixed Capital)

Tariffs and charges for water supply and seweragecsvices (data item R)

Brief description: Tariff structures for drinking water and seweragevices.

to
be
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Sources of dataWater and wastewater utilities. Data may be comated by a water utility association
by a regulator. Municipal or state governments.

Data processing required: Collection of tariff structures published.

Priorities: In a first stage the average price of water andesage in selected cities. In a second stage tariff

structures of the different water suppliers ind¢bantry or territory.

Relevant agencies:
» Water utilities, or water utility association ogrdator.
* Wastewater utilities.
* Municipal and state governments.

Statistical projects to be developed:
» Water price surveys to state and municipal autiesrit

Taxes on Products (SNA data item D21, IRWS data ite M.1.1)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utilit
association or by a regulator.

Data processing required: Taxes on products consist of taxes on goods anitesrthat become payable
as a result of the production, sale, transferjigasr delivery of those goods or services, or essalt of
their use for own consumption or own capital format(SNA 7.73)

Priorities: Taxes on products are already excluded in the ledion of output at basic prices. Taxes and
subsidies on products create the difference (tegetith trade and transport margins) between asies
and purchasers’ prices.

Relevant agencies:
» Water utilities, or water utility association ogrdator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafyators.

Statistical projects to be developed:
» Economic censuses to drinking water and seweratyesiries (design or improvement).

Subsidies on Products (SNA data item D31, IRWS datiéem N.1.1)

Sources of data:Drinking water and sewerage utilities. Data maydoacentrated by a water utilit
association or by a regulator.

Data processing required: Is a subsidy payable per unit of a good or servidee subsidy may be a
specific amount of money per unit of quantity afaod or service, or it may be calculated ad valoasra
specified percentage of the price per unit. (SNKOD).

Priorities:  Subsidies on products are already included irctiteulation of output at basic prices. Ta
and subsidies on products create the differenaggeitter with trade and transport margins) betweesick
prices and purchasers’ prices.

Relevant agencies:
* Water utilities, or water utility association ogrgator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsrafjators.

Statistical projects to be developed:

y

y

es
ha

» Economic censuses to drinking water and sewerafyesiries (design or improvement).
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Project “Cards” for information about water-related social-demographic data items

The following examples of project “cards” corresga the data items related with social-demograplsigects,

specifically the ones related with indicators 78 &.9 of the Millennium Development Goals (MDGS).

Population by main source of drinking water (data tem S)

Sources of data:Administrative records of water and wastewateiiti#gd. Population and housing cens
data, household surveys. From this information MG indicators are calculated, therefore sev
international and national reports should exist.

Data processing required: Extract data from population census about the wiffe sources of drinkin
water, as well as the way in which sewage is dispa$ by households.

Priorities: In a first stage data at national level for ruradaurban population. In a second stz
subnational disaggregation.

Relevant agencies:
» National Statistics Offices (for population and kimg censuses and household surveys)
» Water utilities, or water utility association ogréator.

bUS
bral

age

Statistical projects to be developed:
* Analysis of data from population and housing ceasus
* Analysis of data from household surveys.
» Incorporation of new questions in population anddiog censuses and household surveys

Population by type of toilet and sewage disposal ed (data item T)

Sources of data:Administrative records of water and wastewateitigd. Population and housing cens
data, household surveys. These are MDG indicatbesefore several international and national rep
should exist.

»US

Data processing required: Extract data from census about the different sauoarinking water, as we
as the way in which sewage is disposed of by haldeh

Priorities: In a first stage data at national level for ruradaurban population. In a second stage

subnational disaggregation.

Relevant agencies:
» National Statistics Offices (for population and kimg censuses and household surveys)
» Water utilities, or water utility association ogrgator.

Statistical projects to be developed:
* Analysis of data from population and housing ceasus
* Analysis of data from household surveys.

» Incorporation of new questions in population anddiog censuses and household surveys

Each of the data items mentioned above, as wealttess data items that add details to the overakssment, will

be described in detail in the following sectionsgha chapter.
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AI. Physical data items of flows and stocks withirthe environment

As explained in Chapter 2, in an accounting cyitie,opening stocks of inland water resources deetald by the
different flows of water. Some flows will increade stocks and others decrease them. The chasticgeof the
flows and the collection of information about thame discussed below.

Additions to the stocks of Inland Water Resources

Stocks of inland water resources are increasedregigtation, and inflows of water from other coues$ or
territories. Economic activities and householdsease the stocks of inland water resources bymieisome or
all the water they abstracted, as will be describesiction Il of this chapter.

Precipitation within countries or territories (data iteBil in the IRWS) is usually one of the main sources of
renewable water resources. Data about precipitasiarollected daily or even hourly through meteogital or
climatologic stations, usually operated by natiomateorological agencies. The national meteorobdgagencies
may work in coordination with other agencies, whiltle to the nature of their activities, collect emblogical and
climatic data (e.g. agencies in charge of ele¢yrjgioduction, airport authorities, waterway andk@perators, etc).

For water accounts and statistics the data coleicteéhe different stations (points) has to be aggted to obtain
the total volume of precipitation falling in thertiéory. In order to aggregate data from eachiatatwhich is
expressed in height units (e.g. millimeters or @wh it is necessary to determine a weighted aeeddgthe
precipitation based on the area of influence ohe@amfall gauge.

Inflows of water from upstream countries or territories (data i®r2in the IRWS) is another important source of
renewable water for many countries that share wlaéels or river basins (i.e. transboundary watesslediver
basins). They include surface and groundwaterralyulowing (i.e. by gravity) from the neighbogrterritories.
Inflows include the water flows crossing the boedef two countries, and the water flows that amduss borders.
For the latter it is necessary to estimate theesbéthe bordering river or stream that correspandsach of the
bordering countries.

Data about the amount of water flowing through skaundary rivers may be collected regularly usitigasn
gauges. If there is a treaty among the territstering the watersheds, the amount of water erggbie borders
may be clearly specified (data itdt2.1), and it may be regularly monitored by the transtmary agency set in
place for the compliance of the treaty.

Groundwater flowing across borders is difficultrteasure and only estimates, based on the chasticeof the
soil and precipitation patterns, may be available.

Reductions in the stocks of Inland Water Resources

Stocks of inland water resources are decreasegldpotranspiration (which includes evaporation aaddpiration,

even sublimation in the case of ice and snow),l@ud to other countries or territories, and outiote the sea.
Also, economic activities and households decrdasetocks of inland water resources by abstraetiaigr, as will

be described in the following section of this clespt

Evapotranspiration (data itemC.1 in the IRWS) is the total quantity of water traarséd from the Earth to the
atmosphere. A large portion of the precipitatioralimost immediately returned to the atmospherevaparation
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and transpiration. The rest of the precipitatioften called effective precipitation, falls on tgeund and flows
through the territory (data item D in the IRWS)sasface runoff or as infiltration in the soil.

The evapotranspiration is not regularly measuradthe@ precipitation is. The evapotranspiratioregimated
through several methods. Often the evapotrangpiréd estimated as a residual of precipitatios kbe amount of
water that flows as surface runoff and the amohat percolates or infiltrates underground rechargine aquifers
(subsurface runoff). Runoff and infiltration may kestimated using empirical coefficients specific €ach
territory. Measurements from stream gauges algaighe data useful for the estimation of the rundifstimates of
the evapotranspiration can be provided by the agencharge of calculating the water balances (atewbudgets),
typically the Ministry or Agency in charge of watersources management. Evapotranspiration (data@.1 in
the IRWS) should not be confused with the potergisporation measured with pans (i.e. pan evapoatn
climatologic stations, nor with the reference evapion (ET,) used for calculating crop evapotranspiration for
irrigation plans. Crop evapotranspiration shoudddonsidered as Final Water Use or “Water Consumpif it
comes from crops that were irrigated or whose abstm of water from soil water was accounted for.

Outflows of water to downstreamterritories(data itemC.2.1in the IRWS) is analogous to inflows of water @at
item B.2) described above, but viewed from the sidide upstream territory.

Outflows of water to the segdata itemC.2.2in the IRWS) include surface and groundwater “redtyt flowing

to the sea. They include the amount of water frvers and streams that flow to the sea. They @slode the
amount of groundwater flowing to the sea. If theme stream gauges at the mouth of rivers thenethes
measurements can be used to estimate the totalndnebusurface water flowing to the sea. The floWv o
groundwater to the sea is more difficult to estenaEstimates can be made by the specialists base¢lde soil
characteristics and measurements of the piezonetwets of the water flowing to the sea.

Natural transfers between other resources in tigotyy occur between surface water, groundwater swil water
resources.

It is common to simplify the water cycle as pre@pon falling on land (data item B.1), then becogsurface
water (data item D.5) or groundwater by infiltrgtito the aquifers (data item D.6), or simply retognto the
atmosphere by evapotranspiration (data item CWater eventually leaves the country or territoryfloying to
the sea (data item C.2.2) or flowing to anothemt¢iguor territory downstream (data item C.2.1).e $Sigure 3.1.2
below.

Processing water flow data

The following figure depicts the main natural flowkwater in a country or territory. The red oirglshow the
points in which the flows are traditionally measuirB.1(precipitation) is measured with rain gaugeslimatologic
stations, B.2(1) (surface water from neighboringiteries), D.3.c (flows from rivers to other sureawaters) and
C.2.2.a (surface water to the sea) are measured sseam gauges located at selected points abravad streams.
Empirical coefficients and models are used to esdtinthe other flows, which may be calibrated usiegmeasured
flows.
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Figure 3.2.1. Typical points of measurement of thBows of the natural water cycle
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In order to obtain the precipitation of a countnierritory it is necessary to convert the preeipin data collected
in different stations located throughout the tergitinto a total volume of water. In order to dust an “area of
influence” has to be assigned to each data pairipmpensate for the irregular distribution of sketions.

There are different methods to obtain the predipitaof a country or territory based on the datanfrrainfall

stations. A widely used method is the Thiesselygmis method, which consists on dividing the teryitinto

regions surrounding each rainfall station. Theiltexy regions are such that every point insid¢hein is closer to
the station to which it belongs than to any ottiatien. This method in mathematics is known asntte¢hod of
Voronoi diagrams.

Also, the isohyets can be drawn by interpolating thifferent data points in order to obtain curvésequal
precipitation. From the contours formed it is polesto determine the volume of precipitation thell on a
territory.

The methods mentioned above can be applied usingr@gehic Information Systems (GIS) software. Saomes it
is necessary to average precipitation for differegions. For this, it is important to use theaaoé each region to
obtain the volumes of precipitation, which can theradded.

Precipitation Example, depth to volume (Unu-Water)

According to the Meteorological Office of Unu (Metd), the average precipitation in the territor 330 mm/year,
Since the area of the country is 16 00G kinen the total average volume of precipitatiothi& country is:
16 000 ki x 800 mm/year x 1 000 000°fkm? x 0.001 mm/m = 12 800 millions of*fgear
Which is the same as 12 800 year or 12.8 krityear.
The Ministry of Water Resources of Unu (UMWR) esttas that 20% of the precipitation becomes surniaceff
and 5% infiltrates to the aquifers. Thereforealtetvapotranspiration = 100% - 20% - 5% = 75%.
Evapotranspiration = 12 800 fityear x 75% = 9 600 hityear
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The following data is necessary for water accounts:
e Annual accumulated precipitation: precipitatiorlife during the year in a country or territory. idtuseful
to have long time series in order to identify vhoias through the years.
* Annual normal precipitation: normal is a long tearerage used for climatologic variables. It cquoesls
to the annual average for a period of 30 yearsarer(e.g. 1961-1990, or 1971-2000).
* Monthly normal precipitation: the average monthhg@pitation for a period of 30 years or more. sThi

information is useful to identify the annual pattesf rain, in many cases with a clearly identifieiny
season and a dry season.

The data should be expressed as volume of water trsed in water accounts, and also in height pthdenits (e.g.

millimeters or inches) for comparison purposesis limportant to mention that raw data is colleditedheight or
depth units (usually in millimeters).

It is very important to look at long term trendSor example, the figure below shows the precigitatn the island

of Mauritius from 1996 to 2012. In the year 198%trong “La Nifia” year the precipitation was egilént to only
53% of the 1971-1990 normal.

Figure 3.2.2. Annual precipitation in Mauritius
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Source: Statistics Mauritius. It refers only te teland of Mauritius.

The average precipitation for each month of ther\ieaalso very important to understand how the wate
management challenges. Most industrialized caemtexhibit a relatively uniform pattern of precgion
throughout the year, while developing countriessimaf them located less than 30 degrees in latifumla the
equator, exhibit important contrasts between thehadf of the year and the dry half of the year.cduntry like
France receives about 55% of the precipitation @otiguous months of the year and 45% in the athemonths.

On the other hand, Brazil receives 69% of the pitation in six contiguous months of the year, anty 31% the
rest of the year.
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The following figure shows the contrast in montipisecipitation for the island of Mauritius, where%1of the
precipitation fall in six months (December to MayA country like Mauritius faces the challenge chmaging
strong interannual and intrannual variations otymiéation. This challenge can be managed fromstieply side,
e.g. increasing water storage capacity, or fromddgm@and side, e.g. creating a system able to chdemgands of
water depending on the precipitation received éndififerent months and years.

Figure 3.2.3. Monthly Average Precipitation in Mauitius
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SOURCE: Statistics Mauritius.

Precipitation (mm/month)

Evapotranspiration

Evapotranspiration can be estimated as the diféeren precipitation less surface runoff and legdtration to the
aquifer, as explained above: C.1-B.1-D.5-D.6

In dry countries, where evaporation is limited bg favailable water, evapotranspiration increas#s tive amount
of water entering the territory (B.2). That is, rifore water enters the territory more water is labtg for
evaporation. This amount may not be very signifioahen compared with the total amount of precijtaand
evapotranspiration in a country. In wet countggapotranspiration does not change with additierzaér entering
the territory, since without B.2 there is alreadpagh water for reaching the full evaporation posn

Evapotranspiration may be in the range of 30% % 70 countries with abundant precipitation (morarti000
mm/year), and is usually more than 90% in countwath low precipitation (precipitation of less th&00
mm/year). Values between 70% and 90% are foumtl the other countrié Some examples are shown below:

' These patterns can be observed in the FAO Aqudatabase: http://www.fao.org/nr/water/aquastatffiraiex.stm
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LONG TERM AVERAGE ANNUAL PRECIPITATION AND EVAPOTRA NSPIRATION IN DIFFERENT
COUNTRIES

Algeria: 89 mmlyear (211 975 ftyear). Evapotranspiration = 95% of precipitation.
Australia: 472 mmlyear (3 617 000 Hyear). Evapotranspiration = 88% of precipitation.
Mauritius: 2 011 mm/year (3 751 Riyear). Evapotranspiration = 30% of precipitation.
Mexico: 760 mm/year (1 489 000 figear). Evapotranspiration = 73% of precipitation.
Brazil: 1 782 mml/year (15 173 516 figrear). Evapotranspiration = 64% of precipitation.

Also the evaporation (data item C.1.1) can be ¢aled for the different artificial reservoirs arakés, even though
it usually represents a small portion of the t@ehpotranspiration (data item C.1), it is useful dstimating the
water available for use from artificial reservairsd lakes.

Surface runoff and infiltration to the aquifers

Usually surface runoff data is collected from stnegauges located at different points of rivers ammndams. The
data have to be interpreted in order to calculagetotal runoff (data item D.5) in a watershed atcbhment, and
then aggregated for a country or territory. Engairicoefficients are used to estimate surface funofatersheds
that do not have stream gauges. The aquifer rgehar infiltration to aquifers (data item D.6) is@ estimated
based on the characteristics of each aquifer rgehzone. Rain runoff models can be used for deuejopetter
estimates of D.5 and D.6 in specific watersheds.

There are also flows of water from surface watetiémto aquifers and vice versa. These flows neagxezluded in
a first stage, but it may be necessary to estith&i® in many cases.

The amount of water flowing to the sea (data itef2.Z) can be directly measured in rivers and stsctimat have

stream gauges located at their mouth, and estinfiatdde cases in which measurement is not availabhe same
for the inflows from countries upstream (data it8r@) and outflows to countries downstream (data i&2.1).
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Figure 3.2.4 Simplified diagram of flows of the natral water cycle

(not all flows shown)
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Natural flows are affected by abstractions andrnstwof water done by the different economic agésitand
households, as will be described in the next sedfdhe chapter.

A brief summary of the raw flow data and processmegded to incorporate them in the accounts isritbesc

below.

Data item

Raw data that can be used

Processed ddta the accounts

B.1 Precipitation .

Daily precipitation data by
climatologic station.

Average annual precipitation
volume for the whole country or
territory, or by hydrologic units.
Precipitation may be available a
volume, or converted if height
and area are provided.

Also, as a reference, long term
average annual and monthly
precipitation (“normal”
precipitation) expressed as heig
and as volume.

ht

C.1 Evapo-transpiratior .

Daily evaporation measured in
climatologic stations using
evaporation pans is useful for
estimating the evaporation
from lakes and reservoirs, buf
total evapotranspiration may be

It can be estimated as the
difference between total
precipitation less surface runoff
and infiltration (see explanation
above).
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Data item

Raw data that can be used

Processed ddta the accounts

less than the total evaporatior
measured with evaporation
pans (they show potential
evaporation).

This concept includes
evaporation from lakes and
artificial reservoirs, as well as
transpiration from plants, and
even sublimation, in the case of
ice and snow.

B.2 Inflows from
countries upstream.

Data from stream gauges.
Data from reservoirs shared
with the country upstream.
Information of international
treaties for transboundary
watersheds and aquifers.

Annual volume of surface wats
flowing from one country to th
other.

Also, estimates of the annual
volume of groundwater flowing
from one country to the other.

=

D W

D.5 Surface runoff

Data from stream gauges

Annual volume of surface wate
that would flow in a watershed
no abstractions and retur
existed. Information from wate
balances by hydrologic units.

D.6 Infiltration to
aquifers

Piezometric levels, aquife
configurations, types of soil.

=

Annual volume of water thg
infiltrates to the aquifers.

C.2.1 Outflows to Data from stream gauges. Same as B.2, but in relation to
countries downstream Data from reservoirs shared downstream countries.
with the country downstream.
Information of international
treaties for transboundary
watersheds and aquifers.
C.2.2 Outflows to the Data from stream gauges Annual volume of watef
sea discharged to the sea by rivers
and streams.
Also, estimates of the volume of
water discharged by aquifers to

the sea.

D.1 Natural transfers
from surface water to
groundwater

Data from stream gauges.

This flow is not shown in figure

3.2.4, but in many cases it m
be necessary to consider it
account for the flows of wate
between surface water a
groundwater.

1y
to
r
nd

D.2 Natural transfers
from groundwater to
surface water

Data from stream gauges

This flow is not shown in figurg
3.2.4, but in many cases it m
be necessary to consider it
account for the flows of wate
between surface water a

D

Ay
to
r
nd

groundwater.
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The stocks of inland water resources

Stocks of inland water resources (data it&nm the IRWS) includesurface water stocks(data itemA.1 in the
IRWS), groundwater stocks(data itemA.2 in the IRWS), andoil water stocks(data itemA.3in the IRWS).

Surface water stocksinclude, among others, the water storedahritificial reservoirs (data itemA.1.1) andlakes
(data itemA.1.2). Usually the different water management agenkésp track of the volume of water stored in
artificial reservoirs and lakes. The depth of wateartificial reservoirs and lakes is measurechgisneasuring
sticks (limnimeters) permanently installed in saspecific locations of the reservoir or lake. Tleptth of water is
transformed into volume using storage capacity esiniJsually daily, or sometimes even hourly, measents are
available. The availability of the measurementpethels on the relevance of the reservoir or lakewater
management. The volume of water in reservoirslakes used for flood protection has to be closebnimored
especially during a storm. Also, artificial resgirg and lakes used for water supply or hydroelgttrare
constantly monitored.

Measuring the volume of water fivers and streams(data itemA.1.3) is usually considered not relevant for water
resources management and may be difficult to phppse when compiling water accounts, so for meses it is
recommended not to use them in the accounts. ©hene of water invetlands (A.1.4)may also be difficult to
obtain, and highly variable throughout the yean. sbme cases lakes are classified as wetlands.vdlbme of
water insnow, ice and glacierqdata itemA.1.5 may be difficult to estimate, but may be relevémt some
countries.

Groundwater stocks (data itemA.2) are not as readily available as the informationsarface water stocks.
Groundwater stocks may be estimated from the wtlles in aquifers based on records from piezometri
measurements in different points. It is very intpot to first understand the delimitation and hyaolgg of the
different aquifer systems of the country or tergito

Soil water stocks(data itemA.3), which is the amount of water in the unsaturdégers of soil, may be harder to
measure or even to estimate.

Processing water stock data

Surface water

Data on surface water stocks may be easier torothtan that of other water stocks. It is theretmfgisable to start
the data compilation process with surface waterksto

An inventory of artificial reservoirs and lakesusually the starting point. For each artificisdeevoir or lake it is
important to collect data about the storage capaa#t well as the volume of water stored at regularvals of time
(once a year or even once a month). The levelaiémis usually measured as depth of water in dkervoir or
lake. The depth of water is transformed into vaunsing storage capacity curves, which may charitietimne
due to silting of the reservoirs. Bathymetric sdgdchave to be performed in order to redefine thdiguration of
the reservoirs and lakes, and determine the stotagacity curves when they change over the yeasally
through long periods of time).

Long time series of water stocks in specific laked reservoirs, as well as the aggregated datt thiedakes and
reservoirs of a country or territory are useful imderstanding the cyclic variations of precipdgatand runoff in a
country or territory. The graph below shows th&uwme of water stored in a lake from 1942 to 20@® the f' of
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January of each year). The graph is helpful fateustanding the periodicity of the dry and wet geavlost likely,
in the area of the example, severe droughts oatane@und the years 1954, 1990, and 2002.

Groundwater

Volume in hm?

Figure 3.2.5 Water stock in a lake 1942 to 2009
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For groundwater stocks it is useful to create aeritory of aquifers and identify the volume of watecharged to
each aquifer, as well as the amount of water atistlghrough specialized studies. It is necedssefiyst define the
configuration of the aquifer systems (recharge ,astarage zone, discharge area, etc.) Piezomeiveld at
different points of the aquifer can be useful fderitifying changes in stock of water of each aquifall this

information is collected and process by the agenitiecharge of water resources management: wateunees
ministry, water agency, or water commission.

A brief summary of the raw data about the stocks$ mmcessing needed to incorporate them in theumtsds

described below.

Data item

Raw data that can be used

Processed ddta the accounts

A.1.1 Water stocks in
artificial reservoirs

Water levels measured in
limnimeters at different points
in time.

Storage capacity curves.

Integrated inventory of artificial
reservoirs.

Volume of water at the beginnin
or end of each year, or even of
each month.

Also useful to have volume of
water at the beginning or end of
each month.

A.1.2 Water stocks in
lakes

Water levels measured in
limnimeters at different points
in time.

Storage capacity curves

Integrated inventory of lakes.
This inventory could be
integrated to the inventory of
artificial reservoirs.

Volume of water at the beginnin
or end of each year, or even of
each month.

Also useful to have volume of
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Data item

Raw data that can be used

Processed ddta the accounts

water at the beginning or end of
each month.

A.1.3 Water stock in
rivers and streams

Flow of water measured in
stream gauges. To be used fg
estimating flows and not
stocks.

Not recommended to consider 3
a stock of water.

1S

A.1.4. Water stock in
wetlands

For some wetlands, possibly
water levels measured in
limnimeters at different points
in time.

Estimate of the volume of
water in wetlands.

If the wetland can be considere
a lake, integrate in inventory of
lakes and process as a lake.
Other wetlands can be
incorporated in a specific
inventory of wetlands.

A.1.5. Water stock in
snow, ice and glaciers

Estimates of the volume of
snow, ice and glaciers.

Water content in volume of
snow, ice and glaciers.

A.2 Groundwater stock

\*2)

Piezometric levels at some
points.

Inventory of aquifers (specify
delimitations).

Estimates of the volume of wate
at the beginning or end of each
year.

=

A.3 Soil water stocks

Estimate of humidity in the so
at different points in time.

Estimate of the volume of water!
in soil. Need to separate from
wetlands (configuration defined
and aquifers (areas with 100%
saturation).

Integrating data into the accounts

The data available from different sources haveetptocessed in order to be incorporated in thewatso The data
items corresponding to the hydrologic cycle neebeacombined with data about flows to the econont faom
the economy (abstractions [E], returns [H], andéss[l]), which will be described in the followirsgction of this

chapter.

It is unlikely that a country has information abaillitthe data items, therefore it is important ¢ griorities in the
process of data collection and compilation.

The table below shows the standardized asset actala with the data items needed to complete it.
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Table 3.2.1 Physical asset account for water resates showing relevant IRWS data items

Artificial Rivers and Glaciers,
. Lakes Wetlands | snow and | Aquifers | Soil water TOTAL
reservoirs streams R
ice
. Opening | Opening Opening Opening Opening Opening A.1 +
Opening stock of water A.1.1 Al.2 A.1.4 A.L5 A2 Opening A.2
Additions to stock

Precipitation| B.1(1) B.1(2) B.1(3) B.1(4) B.1(5) B.1(6) B.1(1to6)

Inflows from other countries B.2 (1) B.2(2) B.2

Inflows from other inland water, D.2+D.3+D.5 D.1+D4+ D.1+D.2+D.3+D.4
resources| D.6 +D.5+D.6
Returns| H.1.1.1 H.1.1.2 H.1.1.3 H.1.1.4 H.1.2+1.1 H1+I1.1
Reductions in stock
Evaporation and/or transpiration| C.1.1(1) | C.1.1(2) C.1.1(3) C.1.1(4)* Cl-Ci1.1 C.1
(evapotranspiration) (1to 4)
Outflows to other countries C.2.1(1) C.2.1(2) C.2.1
D.1+D.3 D.2+D.4 D.5+D.6 [D.1+D.2+D.3+D.4
Outflows to other inland water resources| +D.5+D.6
Outflows to the sea C.2.2(1) C.2.2(2) C.2.2

Abstractions| E.1.1.1 E.1.1.2 E.1.1.3 E.1.14 E.1.2 E.l
. Closing Closing Closing Closing | Closing A.2 Closing A.1 +
Closing stock of water A1l A12 A.1l4 A.15 Closing A.2

Source: adapted from table 5.11.2 of the SysteBEnefronmental-Economic Accounts (SEEA)
The information shown may be too much to be colliéain a first stage. Therefore the table can Instoacted

with a first set of data items as shown below. Tdilewing table shows the most relevant data itewisich could
be used in a first stage of preliminary accounts.
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Table 3.2.2 Physical asset account showing IRWS datems to be collected on a first stage

Artlfla?l Lakes Rivers and Aquifers | Soil water TOTAL
reservoirs streams
Opening stock of water Opening Opening Opening Opening A.1 +
Al.1l A.1.2 A.2 Opening A.2
Additions to stock
Precipitation B.1 B.1
Inflows from other countries B.2 B.2
Inflows from other inland water D.5 D.6 D.5+D.6
resources
Returns H.1.1 1.1 H1+1.1
Reductions in stock
Evaporation and/or transpiration ci c1
(evapotranspiration)
Outflows to other countries c21 c2.1
Outflows to other inland water| D.5+D.6 D.5+D.6
resources
Outflows to the sea | | c22 C2.2
Abstractions E.1.1 E.1.2 E.1
. Closing Closing Closing A.2 Closing A.1 +
Closing stock of water A1.1 A.1.2 Closing A.2

In the table above it is assumed that simply @l ghecipitation (data item B.1) falls on the whizled area of the
country, without identifying the precipitation thtlls on the reflecting pools of artificial reserss, lakes, and
wetlands, which typically represent less than 10% e total area of a country.

All the evapotranspiration (C.1) is lumped into #oél water column. It is assumed that the waainiy on the soil

either runs off as surface water (D.5) or infilmtto aquifers (data item D.6). Water entering cbentry or

territory is in rivers and streams (B.2). This giification provides the following equation:
B1-C.1-D5-D.6=0

Therefore, the evapotranspiration can be estimasefbllows: C.1 = B.1 — D.5 — D.6. This equatemmd more

detailed ones are used for water balances done dtgrvagencies and ministries. Water balances arerya
important source of information for the water aausu

The problem of scale in water resources

Aggregating data through space and time (natiomdleeanual) may hide important contrasts. Therefoldle it is
important to have some aggregates at the natiowbhanual level, in many cases it is also very irigt to have
the information for smaller territorial areas (éhgdrographic regions) and for seasons or montliseoyear, as
illustrated by the examples below.

In Peru the average precipitation of the countrgreaund 1600 mm/year. However, 80% of the poputdiies on
the Pacific side, where the average precipitasornly 274 mm/year.
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Figure 3.2.6 Geographical contrast of renewable wat in Peru
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In Thailand the annual average precipitation (ndmnecipitation 1971-2000) is 1 573 mm/year. Hoee\B80% of
it falls in the wetter half of the year, betweenyMand October. On the other hand, the Netherleewisves an
average precipitation of 845 mm/year (normal priégiion 1981-2010), but has a more uniform pattdrn
precipitation, receiving 52% of the precipitationthe wetter half of the year.

Figure 3.2.7 Precipitation patterns in different caintries.

Normal Precipitation in Thailand 1971-2000 (mm) Normal Precipitation in the Netherlands 1981-2010 (mm)

300

90
80 T
250 1 - — —
70 +H — — H H H H H H
200 A M 60 N Ny N N B I ) B B
GO By AN I O | B
150 I I
40 H AN I O | B
100 I I 30 1
20 H AN I O | B
50 I ) _
|:| 10 A
ol O 1L L 10 i o+ U L L L L
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Initial national aggregated assessments are usefulide the process of water accounts and statistimpilation.
However, disaggregation of the data should be densd for the mid-term and long-term plans of impatation
of water accounts and statistics.

Water data is usually organized by hydrologic regioomprising one or several watersheds or catchaneas.
The hydrologic regions may be defined in a nestay, w order to have different levels of detaihelboundaries
of the hydrologic regions rarely match the admiaiste and/or political boundaries, which makedifiticult to
combine hydrologic information with economic andisbinformation. Regions combining hydrologic and
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administrative or political boundaries (possiblyratnicipal level) may be created in order to beablcombine
the different types of information.

Water balances, as well as data about water abstracare usually done on an annual basis, amdftire

additional efforts need be made in order to haas@eal or monthly accounts, in case they are ceresid
necessary.

Unu-Water Example

The following diagram shows a simplification of thwater cycle in the ficticious country of Unu (Seemplete
Unu-Water example included with the GuidelineshisTrough simplification is the starting point fi@fining the
data, using a holistic approach.

Figure 3.2.8 Simplified natural water cycle in Unu
(units in millions of cubic meters of water per ydant/year)
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Table 3.2.3 Simplified asset table for the Unu exapohe
(units in millions of cubic meters of water per ygat/year)

Anifla.al Lakes B dct Aquifers | Soil water TOTAL
resenvoirs streams
. Opening | Opening Opening Opening A1+
Opening stock of water Al11 A.12 A2 OpeningA.2
Additions to stock| 25165 640 12 800 38 605
[B.1 Precipitation 12800 12 800
(B.2 Inflows from other countries 1000 1000
(D Inflows from otherinland water 2560 640 3200
resources
H1 Retums from the economy 21605 21 605
Reductions in stock 25165 640 12 800 38 605
C.1 | Evaporation and/or transpiration 0 9600 9600
(evapotranspiration)
c21 Outflows to other countries 700 700
D Outflows to otherinland water 3200 3200
resources
c22 Outflows to the sea 2024 202 2226
[E1 Abstractions 22441 438 22879
. Closing Closing Closing Closing A.1+
[REOCl - A1l | AL2 A2 Closing A2

Examples

The following table shows the asset accounts foxitte with average approximate figures. For the ager
approximate figures it is assumed that in the l@mm the changes in stocks are negligible. Thebmusin red are
residuals for balancing the table.

Table 3.2.4 Physical asset account for Mexico wittverage approximate figures
(units in billion cubic meters of water, I%Jn

Amﬁc'?l Lakes Rivers and Aquifers | Soil water TOTAL
reservoirs streams
) Opening | Opening Opening Opening A.1 +
Opening stock of water ALl | Al2 A2 Opening A.2
Additions to stock 540.87 81.7 1489 2111.57
Precipitation 1489 1489
Inflows from other countries 49.57 49.57
Inflows from other inland water 329 70 399
resources|
Returns 162.3 11.7 174
Reductions in stock 540.87 81.7 1489 2111.57
Evaporation and/or transpiration 1090 1090
(evapotranspiration)
Outflows to other countries 44.94 44.94
Outflows to other inland water 399 399
resources|
Outflows to the seal 321.03 51.6 372.63
Abstractions 174.9 30.1 205
Closing stock of water Closing Closing Closing Closing A.1 +
A.l1.1 A.1.2 A2 Closing A.2

Source: based on CONAGUA.- Statistics for Watewigxico 2011.
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The information in the table can be presenteddiagram, as shown below.

Figure 3.2.9 Simplified diagram showing flows of th natural water cycle in Mexico
(units in billion cubic meters of water, Rjn
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Source: based on CONAGUA.- Statistics for Watdvigxico 2011.

Some basic indicators that can be derived fromiahke above are the following:
* Internal renewable water resources = B.1 — C.489— 1 090 = 399
e Total renewable water resources = B.1 — C.1 + B39%+ 49.6 = 448.6
e Dependency ratio = B.2/(B.1 - C.1 + B.2) = 0.11184l
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Table 3.2.5 Physical asset account based on theea$ the Netherlands with data of 2010
(units in billion cubic meters of water, Rjn

Artificial Rivers and ) .
X Lakes Aquifers | Soil water TOTAL
reservoirs streams
i Opening | Opening Opening Opening A.1 +
Opening stock of water Al.1 A.12 A2 Opening A.2
Additions to stock 90.66 2.9 32.45 126.01
Precipitation 32.45 32.45
Inflows from other countries 83.34 83.34
Inflows from other inland water| 7.32 2.90 10.22
resources
Returns 0
Reductions in stock 90.66 2.9 32.45 126.01
Evaporation and/or transpiration 22.23 22.23
(evapotranspiration)
Outflows to other countries 0
Outflows to other inland water 10.22 10.22
resources
Outflows to the sea 90.66 2.9 93.56
Abstractions 0
X Closing Closing Closing Closing A.1 +
Closing stock of water A11 A1.2 A2 Closing A.2

Source: based on information provided by CBS Nédhes.

The information in the table can be presenteddiagram, as shown below.

102



Figure 3.2.10 Simplified diagram showing flows oftte natural water cycle in the Netherlands
(units in billion cubic meters of water, Rjn
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Source: based on information provided by CBS Nédhes.

Some basic indicators that can be derived fronmahke above are the following:
e Internal renewable water resources = B.1 — C.1.482 22.23 = 10.22
* Total renewable water resources = B.1 — C.1 + BIP.22 + 83.34 = 93.56
e Dependency ratio = B.2/(B.1 — C.1 + B.2) = 0.899¢8
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All. Physical data items of flows to/from and withn the economy

Flows of water in the economy and to/from the envonment

The different economic units of a country or temytabstract water (data item E.1 in the IRWS) friatand water
resources for performing the activities of prodocticonsumption and accumulation. Water also flram the

economy to inland water resources or the restefthvironment due to returns after use (data itemitdIRWS)

and also due to losses (data item 1.1 in the IRVS)ortion of the water abstracted is returnech® énvironment
as evaporation and another portion (usually smalteincorporated in products. Additionally, somater is

abstracted from the seas and oceans, usually &alidation (data item E.3 in the IRWS), and soméew#s

discharged in the seas and oceans (data item Kh2 iRWS). These flows are shown in the followiggire.

Figure 3.3.1 Diagram of flows of water between theconomy and the environment
(not all flows shown)

Water in the atmosphere

A
1
1
1

Economic units and E.G

households <
E1 1.1
H.1 H.2

Water on land surface of
subswrface

A 4

A

Water in oceans and
seas

Data about abstractions of water from inland wegsources (data item E.1) by economic activitispeeially from

surface water (data item E.1.1) and from groundw@l&ta item E.1.2) are considered essential firlifased water
management. Once water is abstracted from inlaattrwesources, or even from the oceans and des, i
important to understand how it is used by the difé economic activities and households, and teammed to the
environment. It is assumed that the amount of mwHtat is accumulated in the economy is negligilalad

therefore, all the water abstracted by the econlbasyto leave the economy as returns (data iteninHte IRWS),

as losses (data item 1.1 in the IRWS) or as “watgrsumption” (mainly evapotranspiration in economitivities

and a small portion which is incorporated in pradjc

Once water is abstracted, it enters the economyflamg from one activity to another until it is vehed to the
environment. Water abstracted may be suppliedher@conomic units (data item F.1), mainly bywser supply
industry. Water supplied is received (data iterh)®y other economic units and households.

Water is also reused in the economy and therefastewater can be supplied for further use (dama Ke8.2), as
shown in the diagram below.
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Figure 3.3.2 Diagram of flows of water within the eonomy and to/from the environment

(not all flows shown)
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For the organization of the information it is imfaot to classify the different economic activiteescording to the
International Standard Industrial ClassificationAdif Economic Activities (ISIC), or other equivalealassification
system, so that the data is comparable with tho#lected for other accounts and statistics, as alvith data

from other countries. See chapter 2 for a detalkstription of this.

Processing data about water flows in the economy drio/from the environment

A brief description of the raw data and processiegded to incorporate the data in the accounssisrihed below.

Table 3.3.3. Sources of Information for Each Datatém

Data item

Raw data commonly available

Processed dafor the accounts

E.1 Abstraction of
water from inland
water resources (for
drinking water
supply).

ISIC 3600-1

Inventory of drinking water
utilities or companies.

Water “produced” by drinking
water utilities or drinking water
companies.

Volume of the water rights held
by water utilities.

Volume declared by water
utilities for the payment of wate
fees or royalties.

=

Integrated inventory of water
utilities.

Total amount of water abstracte
by water utilities.

Important to disaggregate in
surface water (E.1.1) and
groundwater (E.1.2) abstracted.,

E.1 Abstraction of
water from inland
water resources (for
agriculture).

ISIC 01 to 03.

Inventory of irrigation

associations or agriculture water

suppliers.

Area irrigated and types of crops

from agricultural censuses and
surveys.

Volume of the water rights held
by agricultural users or irrigatof

Total amount of water abstracte|
by agriculture. Useful to separa
the water abstracted by the
irrigation associations or water
suppliers to agriculture, from
farmers directly abstracting
water.

te

Important to disaggregate in
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Data item

Raw data commonly available

Processed dafor the accounts

associations.

Volume declared by agriculturg
users for the payment of water
fees or royalties.

surface water (E.1.1) and
groundwater (E.1.2) abstracted.

E.1 Abstraction of
water from inland
water resources (for
non agriculture
industries. Off-
stream)

Volume of the water rights held
by industries.

Volume declared by industries
for the payment of water fees d
royalties.

=

Total amount of water abstracte|
by non agriculture industries
(excluding power plants).
Important to disaggregate in
surface water (E.1.1) and
groundwater (E.1.2) abstracted.,

E.1 Abstraction of
water from inland
water resources (for
cooling in
thermoelectric plants)
ISIC 3510-1

Inventory of thermoelectric
plants.

Electricity generated, type of
cooling system and volume of
water used in each plant.

Total amount of water abstracte|
for power plants that use water
for cooling.

Important to disaggregate in
surface water (E.1.1) and
groundwater (E.1.2) abstracted,

E.1 Abstraction of
water from inland
water resources (for
hydroelectricity)
ISIC 3510-2

Inventory of hydroelectric
plants.

Electricity generated and
volume of water turbinated in
each hydroelectric plant.

Total amount of water abstracte
for hydroelectricity. The
abstractions include water that i
turbinated more than once
through plants in cascade.

E.1 Abstraction of
water from inland
water resources (for
the operation of
waterway locks)
ISIC 5222

Inventory of waterway locks.
Volume of water required in
each operation of the lock.
Number of times the locks are
operated in a year.

Total amount of water abstracte
for the operation of waterway
locks.

E.2 Collection of
precipitation

Estimate of the number of
buildings with rainwater tanks
for the collection of
precipitation.

Volume of water stored in the
rainwater tanks.

Amount of water collected in
rainwater tanks or other means.

E.3 Abstraction from
the sea

Inventory of desalination plants.

Volume of water “produced” in
the desalination plants.

Amount of water abstracted by
desalination plants.

F.1 Water supplied
(drinking water)
ISIC 3600-1

Water billed to the different
users.

Amount of water billed to
households.

Amount of water billed to the
different industries connected tg
the water supply network.

F.1 Water supplied
(non drinking water)
ISIC 3600-2

Inventory of non-drinking water
suppliers, e.g. suppliers of wats
for irrigation.

eI

Water supplied (non drinking).
Includes bulk water or water
supplied to irrigation.

F.3.1 Wastewater for
treatment or disposal

Same as G.3.1, but may be
collected from economic

activities discharging to the

Wastewater entering the sewer
network.
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Data item

Raw data commonly available

Processed dafor the accounts

Sewers.

F.3.2 Wastewater for
further use

Wastewater to be reused from
inventories of WWTPs.
Surveys to different industries {
know the amount of wastewate
they are reusing.

Wastewater to be reused.

G.1 Water received

Same as F.1.

Same as F.1.

G.3.1 Wastewater
received for treatment|
or disposal

Inventory of WWTPs with flowg
of operation.

Flows at different points of the
sewer network.

Wastewater entering the sewer
network.

G.3.2 Wastewater
received for further
use

Same as F.3.2, but may be
collected from economic units
that reuse water.

Wastewater received by the
economic units for further use.

H. Returns of water by
economic units

Water consumption coefficients

for the different economic units
and households not connected

D

Estimates of the returns
generated by the different
economic activities and

the sewerage network.

e Abstractions of water (E) and
water received (G) by the
different economic activities and
households to be able to
estimate the returns.

discharged directly to inland
water resources (H.1) or to the
sea (H.2).

Water utilities measure the .
amount of water “produced”
(injected to the water supply
network) and water billed by
water utilities.

I.1 Losses of water in .
distribution

Unaccounted for Water (UFW)
or Non revenue water (NRW) to
be used as proxies of losses of
water in distribution.

WWTPs = Wastewater Treatment Plants

One of the most relevant pieces of information &ew abstractionl by the different industries. With data of
abstractions the other data can be estimateddfribt available. The following paragraphs will fiscon the data
collection process for water abstractions.

The strategy to collect data depends on the typsabér management system that is in place in thimtop In
some countries the water management system reguegedeclaration of volumes abstracted by the userthe
collection of data by the water supply industry,oma other mechanisms that generate administraave useful
for the accounts. In other cases different cerssase surveys, such as agricultural censuses weysito water
supply industries, may provide the data needednapde the accounts.

17 Water abstractions receive different names in tatemmanagement literature, such as water “withdlgivor “water use”
to designate the same concept. These Guidelimesnraend the use of the term “abstraction” to sjdlf designate the
water that is taken from the environment and usdtie economy.
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Water management administrative records

Some countries, such as Australia and Chile, hasygstem of water rights and keep a registry ofatmount of
water that each user is allowed to abstract. Tdgistry of water abstraction rights may provide it f
approximation of the abstractions of water, espigcifathe registry is kept up to date, and watights are verified
by the authorities. The volume of water granteddbstraction in the system of water rights mayubed as a
proxy, but it is important to keep in mind that tinformation may not be very accurate as it is camrto grant
water rights for volumes greater than what is dijtwesed.

Other countries, such as France and Spain, retingrabstractors to pay a fee or royalty for eadonaetric unit of
water abstracted. The abstractors have to measdreeport the amount of water abstracted, andrifosmation
may be verified by the authorities.

Other countries, such as Mexico, have a dual sy§terma water rights system with a public regisamd a system
of fees or “royalties” that users have to pay facte cubic meter of water abstracted), and the nmdition from both
mechanisms can be contrasted.

The quality of the information from these recor@épends on the efficacy of the water managemengmsysiVater
rights or permits have to be verified by the auties and the payment of fees has to be enfor¢attier problems
are due to the fact that water users tend to réquater rights with volumes higher than the actuwalume

abstracted. Often, the water rights registries rareclassified according to ISIC categories andaih become
difficult to get detailed information by industry.

Example: Registry of water rights in Mexico.

Major reforms to the water management system inibbegreated a Public Registry of Water Righ
Further reforms in 1999 promoted the regularizatidnwater rights and the improvement of the
registry. The following graph was constructed ggime information in the registry.

Water abstractions in Mexico
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The graph shows the proportions of water abstrabiedhe different activities, according to the
registry. It can be seen that there is a steachpase of the amount of water abstracted by atuiey
throughout the period 2001 to 2009.

Source: CONAGUA. .- National Water Information Systértips://sisgrh.imta.mx/sina
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Example: Declaration of volumes abstracted for thgpayment of fees in France.

In the French water management system water uagestb declare the amount of water they abstract
and pay a fee for each cubic meter of water alistlac Besides funds for water management, |this
system provides valuable information about the arhafi water abstracted. The following graph was

constructed using these data.

Water abstractions in France
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In the case of France, it is interesting to notat tthe main abstractions are for cooling|in
thermoelectricity, while the agricultural sectorstthcts a smaller proportion than drinking water
supply. The large amounts of water abstractedhenmoelectricity may be explained by the extensive
use of nuclear fueled thermoelectric plants. Talkamount of water abstracted for agriculture may
be explained by the temperate climate with pregifgh all year round. See comparison| of
precipitation in countries in figure 3.1.8.

Source:Commissariat Général au Developpement Durablefirlamcement de la gestion des ressources en ekwaane.-
Etudes & Documents.- January 2012.

If there is no registry of water rights and/or feesoyalties collected for the water abstractetingates will have to
be made based on different data, such as populatiogated area, type of industries, industriabgarction,
electricity generated, etc. In any case, it isangnt to start with rough estimates to have am idkorders of
magnitude of the different abstractions. Then,veotional statistical data collection operationeusti be carried
out.

Typically, in water resources management, watetratted for hydroelectricity and for the operatafiocks is not
considered an abstraction. For completeness,aerSEEA-Water and IRWS water turbinated in hydrdelaty
and water for the operation of waterway locks amesalered abstractions of water.

It is therefore useful to distinguish two typesatfstractions: fooff-stream usesand forin-stream uses Off-
stream uses take the water out of the water sdorgse it somewhere else. This type of water siséso known as
“consumptive use” of water. In-stream uses doraptove water from its source, or water is immedyateturned
with little or no alteration. The table below shothe typical way in which water abstractions amupged by water
managers. Further detail is recommended onceittal assessment is performed.

In addition to off-stream uses and in-stream uleretare “in-situ,” or “on-site” uses of water.-ditu uses of water
are not considered abstractions of water in the/S®BEater and IRWS, since water is never moved frtmoiiginal
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location. In-situ uses include navigation, fishisgvimming, and recreational activities on wat@hese uses are
not addressed in these Guidelines.

Off-stream uses of water include the following:

Table 3.3.4. Off-stream Uses of Water

Water Management
Group

Abstractor of water

Main Users of water
abstraction

Main purpose of abstraction

Water supply to human
settlements

Water utilities or
companies (ISIC 3600)

Households and
industries connected t
water supply networkg

Produce drinking water to
pdistribute it to households an
industries through water
supply networks.

Households Households Use in households
Agriculture Agricultural industries | Agricultural industries| Irrigation of crops, raising
(ISIC 01-03) (ISIC 01-03) livestock, raising fish

(aquaculture)

Water suppliers for
irrigators (ISIC 3600),
e.g. irrigator
associations.

Agricultural industries
(ISIC 01-03)

Convey water to farmers for
irrigation

Industrial water (mainly
manufacturing, cooling
sometimes included here)

Water utilities or
companies (ISIC 3600)

All other industries nof
included in other

Industries using the
water they abstract (self
abstraction)

sections of the table.

Use in manufacturing
processes, mining, beverage
production, etc.

Cooling water (for
thermoelectricity)

Thermoelectric power
establishments (ISIC
3510)

Thermoelectric power
establishments (ISIC

Cooling of hot steam used to
move turbines.

3510)

In-stream uses of water include the following:

Table 3.3.5. In-stream Uses of Water

Water Management
Group

Abstractor

User

Purpose of abstraction

Water for hydroelectricity

Hydroelectric power
plants (ISIC 3510)

Hydroelectric power
plants (ISIC 3510)

of water to move turbines. It
includes both, conventional
hydroelectric plants and run-
of-the river hydroelectric
plants.

Use of the mechanical energy

Water for operation of
navigation locks

Waterway lock operator
(ISIC 5222)

5 Waterway lock
operators (ISIC 5222)

Lifting and lowering of ships.

Freshwater Aquaculture

Freshwater aquacultu
farmers (ISIC 0322)

reFreshwater
aquaculture farmers
(ISIC 0322)

Derivation of water for

organisms (fish, molluscs,

alligators and amphibians).

culturing or farming of aquatiq

crustaceans, plants, crocodilg

’S,
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In-situ uses of water include the following:

Table 3.3.6. In-situ Uses of Water

In-situ Use Economic Activities Associated Remarks
Swimming Sports activities and amusement and The economic activity in ISIC is defined
recreation activities (ISIC 93) in general terms, not specifically related
to the use of water.
Recreational activities Sports activities and amrmesg and The economic activity in ISIC is defined
recreation activities (ISIC 93) in general terms, not specifically related
to the use of water.
Fishing Freshwater fishing (ISIC 0312) ISIC 03#fers to marine fishing. In

addition non-freshwater inland water
fishing could be possible, but not
included in the ISIC classification.

Navigation Inland Water Transport (ISIC 502) Themamic activity in ISIC includes

inland passenger water transport (ISIC
5021) and inland freight water transport
(ISIC 5022)

Below follows a brief discussion about the inforfoatrelated to the relevant different uses of watentioned
above.

Water supply to human settlements

a). Water utilities or water companies

Water utilities or companies can be public or peva They are directly responsible for deliveringter to
households and industries. Water utilitiead(stry class 3600 of the International Standard Industrial
Classification of All Economic Activities [ISIC])kestract water from various sources. Dependinchemuality of
the water at the source, water utilities may ttbatwater abstracted to make it appropriate fordrugonsumption.
Then the water is distributed to the final conswsnbrough a water supply network.

Water utilities® belong to the same ISIC class as other supplierster (such as irrigation associations in charge
of supplying water to farmers), but they shouldkkeet separate for the purposes of water accountsttistics,
since the nature of their activities is differentthat of water utilities, which usually do not pite water to
farmers, since the water they produce has drinkjnglity and would be too expensive to use for adjical
purposes in most cases, except for high value aofiewers (e.g irrigation of orchids).

To perform their activities water utilities colleitte following data:

IRWS Data Item Brief description Main issues
Abstractions of surface The amount of water abstracted he data available may refer to “water produced,”
water (data item E.1.1) from artificial reservoirs, lakes, which is measured at the point where it is injedted
rivers or streams. the water supply network. Losses between the goint

18 The term water utility will be used to refer tovgonment or privately owned companies that provigeservice of drinking
water supply.
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IRWS Data ltem

Brief description

Main issues

Abstractions of groundwate
(data item E.1.2)

r The amount of water pumped
from aquifers or collected from

of abstraction and the entrance of the water su
network may be omitted (they may be in the or

pply
der

ater
can

springs. of 2%). Sometimes water is measured at the w
treatment plants. Any of these measurements
be used in lieu of the actual abstraction.

Data should be collected regularly for the opera

gof the desalination plant.

Water treated in desalination io
plants, if they exist, before bein

injected to the water supply

Abstractions of sea water
(data item E.3)

network.
Amount of water supplied | Amount of water billed to the The amount of water billed to the users may|be
(data item F.1) users. measured with meters at the point of connection to
the water supply network. When meters are |not
available the amount of water delivered |is

estimated.
The water billed is separated into water billed
households (usually representing between 70%
90% of the water supplied, non-revenue w4
discounted), and water billed to the different tyy
of industries and services, a detailed breakd
may not be available.
nWater utilities typically use the difference of “tea
rproduced” and “water billed” as a proxy for loss
nfThis proxy is known as Unaccounted For W3
rUFW) or the Non Revenue Water (NRW
Estimates of the proportion of UFW or NRW th
corresponds to leaks, theft or errors
measurements may be available. UFW or Ni
may be more than 20%. In many cases it may
even above 50%.

to

and
iter
he
DWN

Difference between the amou
of water injected in the wate
supply network and the amou
of water delivered to the use
(water billed).

Losses of water in
distribution (data item 1.1) eS.
ter
).
a
in
RW
be

The responsibility of drinking water supply may Ibbaunicipal, provincial or national. Depending oreth
institutional arrangement the data collection sggtshould be designed. In some cases thereaanal regulator
or association that collects the data from theviddal utilities. In other cases the data need&edocollected
directly from the municipalities. In this casepesific census or survey needs to be performed.

Example of Data Collection Mechanisms in Countries
In Brazil the responsibility of drinking water suppbelongs to each of the more than 5000
municipalities. IBGE, the National Statistics @#iperforms a census to collect data from all theew
utilities (“Pesquisa Nacional de Saneamiento Bakico
In Great Britain the Office for Water (Ofwat) regtés the 10 private companies that provide therw
supply service. The companies have to providthaldetailed operation data to Ofwat.

In the Netherlands the Dutch Drinking Water Asstioia(Vewin) collects data from the 10 compan
that deliver the service and produces a statistegadrt every year.

In Mauritius there is only one water utility (CeadtiVater Authority) which supplies drinking waterdg
produces an annual report with all the data reladdete activity.

In Mexico the responsibility of drinking water suppbelongs to each of the more than 24
municipalities. INEGI, the National Statistics {0#, with the collaboration of the National Wa
Commission, performs an economic census for aldier utilities in the country every five years.
In Peru the Regulator of Water Supply and Sewegaggices (SUNASS) collects data from 50 w4

ate

ies

100
er

\ter
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supply and sewerage utilities, which provide waaed sewerage services to nearly 60% of |the
population of the country.

Sample forms and reports are provided in the armexe

In order to better control the quality of data tethto water utilities, it is useful to have théddwing:
* An inventory of water utilities or water companie€Some water utilities are also wastewater utditie
* An inventory of water treatment plants.
* An inventory of desalination plants.

Economic censuses or surveys to industries mayiggowmore detailed data about the amount of watat ith
supplied to each type of industry. At a first gtdlge amount of water supplied by the water dgitio all industries
may be sufficient. At a second stage the censaiséssurveys may provide the details according ¢otypes of
industries classified by ISIC categories.

b). Bulk water companies

Often water has to be conveyed long distances ddfas distributed through water supply networkehere are
some enterprises that deliver water (“bulk wated)water utilities for distribution. These compasiare also
classified as ISIC 3600. In water accounts it rhaynecessary to include these companies as a tepataity

generating a different product in order to correqgtlantify the amount of water produced.

¢). Households

Typically, households receive the water they neamunfa water supply network operated by a wateitytil
Generally between 70% to 90% of the water supigavater utilities (excluding losses or non-revemager) is

for households, the rest is supplied to the differedustries (i.e. manufacturing, services, edod public services
connected to the water supply network.

Example of water supplied to households and industs in Spain

In Spain, a 2010 survey shows that the water Higied by water utilities was delivered in the fallng
proportions (after non-revenue water was discoynted

To Households 71%
To Economic Activities 0%
To Municipal Uses and other 9%

Source: Instituto Nacional de Estadistica. Notpmasa 5 July 2012.

In rural areas or low density population urban sfeauseholds may have their own well and absthectvater they
need with a pump. For completeness, it is importanestimate the amount of water that is abstiadcte
households. Typically this amount is small comgadcethe water abstracted by water utilities ang bmomitted.

The amount of water used by households varies digpgron the socioeconomic level of the househdie, t
climate, and the accessibility of water.

Example of household water use
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The average amount of water received in housel{BR¥§'S data item G.1) from water utilities is:

In Great Britain 136 L/person/day. Sour2@05-2006 Ofwat report.

In Peru 139 L/person/day. SouBeNASS 2012, from 50 service providers (servifgpcof pop.)
In Spain 144 L/person/day. Souhlsd& 2010 based on survey to water utilities.

In Norway 199 L/person/day. Sourstatistics Norway 2013 (data of year 2012)

In New York 473 L/person/day. Sourcecuaddted from New York City Water Board Bluebook120

d) Industries connected to the water supply network

Water utilities supply water to most of the indiestriocated within the reach of the drinking wagepply network.
Usually between 10% to 30% of the water suppliedbubh the drinking water supply network is for tike
different types of industries connected, such akelh, restaurants, retail stores, financial ingtihs, manufacturing
industries, and government service offices. Sémaba more detailed description of water use irustdes.

e) “Water consumption,” losses and returns

Practically all the water abstracted by economitiviies is returned to the environment (the acclation is

negligible) and reincorporated to the water cycléhe water abstracted is first returned to the remvinent in the
form of losses. Some of the losses go to the giheys and become vapor, others return to inlandnwvasources.
The water that reaches the economic activitieswfoich it was intended is then evaporated, trandpirethe

processes, and a portion is incorporated in thdymts.

The remaining water is then discharged to the seydata item F.3.1) or returned to the environnfeata item H).
A more detailed discussion about this can be faaride next section of the chapter.

In most water-distribution systems, a large pegaf the water is lost in transit from the alzdiom point to the
point of final use. The losses (data item |.1) meed as unaccounted for water (UFW) or non-revemater
(NRW) is typically 20-30 percent of the abstracti®@ome systems, especially older ones, may loseuab as 50
percent. Water loss can be attributed to severesess including leakage, metering errors, publégassuch as fire-
fighting and pipe flushing, and theft. Leakagessaily the major cause. (Adapted from IRC Paper)

UFW or NRW can be estimated by calculating theedéhce between the amount of water abstractedebwater
utility (plus the water received from bulk watepgliers) and the amount of water billed to the coners.

Agriculture, forestry, and fishing

Abstractions of water by agriculture, forestry dighing include the water abstracted for irrigatioincrops (the
largest portion), water abstracted for raising dteek, and water abstracted for aquaculture. Saouetdes may
also estimate the amount of water that is takebyfhe roots of the plants and trees that formsiste Note that
irrigation of golf courses is classified separatahygler the operation of sport facilities (ISIC 9311

Determining the amount of water abstracted by afitice, forestry and fishing is usually very diffit Several
methods can be used to estimate the amount of alastracted, but none of them may prove accurategn It is
suggested that several methods are used in orgeovtide different references that can increaserdliability of
the estimates.

When available, registries of water rights or watemits should be used. They provide a first agpnation and
depending on the maturity of the water rights syst¢hey may provide comparable statistics. Datanfr
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agricultural censuses and surveys should also bd s provide additional elements for the calcaolatof the
abstractions.

The following paragraphs provide guidelines fortead the four cases mentioned above (irrigatiomgdiock,
aguaculture, and forests):

a). Irrigation

Crops require water for the photosynthesis, a m®dbhat allows plants to transform the solar enéngy the

chemical energy (glucose) they need to live angéhrWater is taken up by the roots of the pldras the soil in

the root zone and then transported to the leavédranspired through the leaves of the plantsnifugh water is
available in the soil then the crops will be aldeggtow healthy. To ensure the healthy growth ef ¢hops (more
production), soil water, which comes from precifitta is often complemented with irrigation, a tecjue in which

water is abstracted from surface or groundwatercesuand is transported up to the root zone, gdttban be used
by the crops.

The amount of water needed by crops is calculayessbmating therop evapotranspiration (not to be confused
with_evapotranspiration in _the water cycle, which $ data item C.1) which is the amount of water that is
evaporated from the soil where the crops grow fitesamount of water that is transpired by the crdpshere is

no irrigation (rainfed agriculture) then all thesataction of water by the crops is considered toshié water
abstraction (E.1.3)and can be estimated as the crop evapotranspiraien though in some cases the crops may
not be getting the total amount of water that tiweyld need to grow healthy. The amount of soilewvatbstraction
(E.1.3) is also known as the “green water” thatssd by the crops.

If irrigation is used to complement precipitatioallihg on the fields, then it is assumed that tineoant of
precipitation is not enough to cover the total ammeeded by the crops. It means that the cropagsanspiration
is larger than the rain effectively being availatdebe used by the crops. Therefore the amousudace water
(E.1.1) andgroundwater (E.1.2) abstracted (also known as “blue water”) for irtiga can be estimated as the
complement of the crop evapotranspiration not cadday precipitation, plus the additional water edoted due to
losses in conveying water from the sources toitidd.

To estimate crop evapotranspiration many factoxe ha be considered, such as solar radiationeaipérature,
relative humidity, and wind speed. The soil tegfustructure, density, and chemistry are also itaporfactors.
Also the plant type, root depth and foliar denshgjght, and stage of growth. Crop evapotranspinatian be
measured using lysimeters, but it is expensivetiamel consuming. Instead empirical formulas arerofised. The
formulas combine the different factors mentionedvab For simplicity, it is common practice to useeéerence
crop evapotranspiration based on standard grass/hfich biophysical characteristics are well stddiand a crop
coefficient to convert the reference crop evapapamation to the actual crop evapotranspiratiorafgpecific crop.

Example of Crop Evapotranspiration or Crop Water Requirement

The table below shows the reference evapotranspirfdr the San Joaquin Valley in California. fiosvs the number of cubic
millimeters that evaporate each month per squaltemater of standard grass (mm/month).

Month Jan | Feb | Mar | Apr [ May | Jun | Jul [ Aug | Sep | Oct | Nov | Dec

Reference evapotranspiration,
ETo (mm/month)

31| 57 94| 130| 173 198| 220| 197 145| 102| 53| 31
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For corn the crop coefficients are;ke 0.19, kg = 1.06, and kg= 0.55, which convert the reference daily evappiration
(ETo) into the specific evapotranspiration (ETd) éorn. The graph below shows the specific dailgmtranspiration of coin
for the 137 days it takes from planting to the ehdeason in mm/day (May to September).
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The total crop evapotranspiration (ETc) for theleyis 638 mm. If the precipitation effectively pided 250 mm of watg
during the season, then an additional 388 mm ofmlzve to be provided from surface and groundvsaterces. One hectare
of corn requires: 10 0007 0.388 m = 3 880 fof water to complement natural precipitation.thére is double cropping
(two planting and harvesting seasons) then therwatgiirements for the second cycle have to becdde

-

Crops that do not receive irrigation (known as fiedncrops or dryland agriculture) satisfy their aeeising the
moisture of the soil or “green water.” This miglg enough in some regions where precipitation pes/ehough
water at the right time of the crop growth.

Irrigation complements “green water” with waterttisaabstracted from inland water resources andl titzsported
to the roots of the plants (“blue water”) to compént the naturally available water. Dependinghanroportion
of green and blue water, irrigation might be cafidtior supplementary irrigation.

b). Livestock

The water requirements for livestock can be esenhatith the population of livestock and the watguirements
for each type of livestock in the climate where lilkestock is. It is then necessary to estimatatvwiroportion of
the water requirement is provided by naturally edog water and what proportion is provided by nmaade
works.

c) Water suppliers for irrigators

Water suppliers for irrigators belong to the sarféCl class as water utilitieanflustry class 36000f the
International Standard Industrial Classification Al Economic Activities [ISIC]). They include iigation
associations in charge of supplying water to fagm@rd other types of arrangements. Even thoughateein the
same ISIC class as water utilities, they shouldkdéet separated. Since this usually involves ldrggation
projects, good estimates of the amount of watetratied should be available from the supplier (erggation
district, user association, etc.)

d). “Water consumption,” losses and returns admnical

In agriculture a large amount of water is usuatlgt Ibetween the point of abstraction and the paifiritrigation.
Losses can be in the order of 40% of the wateradisd, or even more. The primary variables aasetiwith
losses in conveyance of water to farms are (fror8guidelines):

(1) water source (groundwater or surface water),
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(2) condition of irrigation canals/ditches/pipes,
(3) distance transported, and
(4) climatic conditions.

Water abstracted from sources near fields ofters da# have as much loss when compared to waterighat
transported over long distances. It is not uncomforgroundwater-irrigation wells to be within datvely close
distance to the field that is being irrigated. dation water can be diverted adjacent to the faatd can be
transported under a pressurized-pipe system octljinato the irrigation system, which tends to bdower losses
due to the more efficient transport systems. Iraqnehere the irrigation water is diverted adjadenthe field,
losses may be considered negligible and the mgpjofitlosses are considered to be occurring becatisbe
irrigation-system efficiency.

Losses can be estimated based on areas with smegjianal characteristics that have known losses.

Industrial water (excluding agriculture and cooling or thermoelectric plants)

This group consolidates a wide range of econontiwities ranging from financial institutions, consttion sites,
retail stores, and manufacturing industries. Samée establishments that belong to this grouplaecated in
urban areas and are connected to the water supplprk, receiving their water from water utilities.

a) Service industries

Retail stores, hotels, restaurants, financial tutstins, government offices, and others are usualhynected to the
drinking water supply network and do not abstrheirtown water. The amount of water they use ésaimount of
water they receive from the water supply netwoigdtem G.1). The data about the amount of wated can be
obtained from water utilities, even though the levfedisaggregation may not be desirable, and tassdication
according to ISIC may be difficult.

Some hotels located outside of the cities andfasecto the coast, may have their own boreholesetls vor they
may even have their own desalination plant andadtstvater from the sea (data item E.3).

b) Manufacturing industries

Manufacturing industries may be connected to thakidrg water supply network or have their own wef
borehole to abstract water for their needs, esihetimse industries located out of the cities.efidiore, the water
they use is the sum of the water received fromataer supply network (data item G.1) and the wtitey abstract
themselves (data item E.1)

¢) Mining and quarrying

This includes the abstraction of water used inetkteaction of minerals that might be in the formsofids, such as
coal, iron, sand, and gravel; liquids, such asenetroleum; and gases, such as natural gascludes quarrying,
milling, re-injecting abstracted water for secorydail recovery, and other operations associatedh wiining
activities.
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Cooling in thermoelectric plants (ISIC 3510-1)

More than 70% of the electricity in the world isoguced in thermal power plants (thermoelectric tglarwhich
include plants that use as fuel nuclear reactioagyral gas, oil, and coal, among others. In th@aets heat is
transformed into mechanical energy. Thermal pquients can be classified by the type of fuel theg ar by the
type of moving fluid used (steam turbine, gas tuebicombined cycle...). To estimate water abstnasthe type of
fuel is more relevant than the type of moving flugkd.

Water is used in different cycles of the energydpiing process. The most relevant in terms of nage is the
cycle to remove heat (i.e. cooling) from the stemoving the turbines. Abstractions for cooling loétmoelectric
plants represents more than 50% of national wdfest@am abstractions in several European counfiirostat
2010). In the US this abstraction represented 49%e total off-stream abstractions in 2005, abhdua 28% of
these abstractions were saline surface water.

There are two general types of cooling technologtes open loop cooling system, also known as “a@hosugh”
cooling; and the closed loop cooling system, alsowkn as “recirculation.”

Open-loop coolingsystems (“once-through”) require the largest anhafirwater abstraction because water is not
recirculated. Water is abstracted, circulateduglothe heat exchangers, and then returned toex Wwatly. This
technology is common in older facilities.

Closed-loop coolingsystems (“recirculation”) use cooling ponds andlicg towers to recirculate water within the
system, thus reducing the overall water abstraggguirements. Abstractions of water to replaceling water
lost to evaporation, blowdown, drift, and leakage eonsidered “makeup” water. A cooling pond ishallow
reservoir with a large surface area to remove fieat circulation water. A cooling tower is a sttuie designed to
remove heat from water.

The FAO Aguastat, based on estimates by the Edetniver Research Institute, suggests the following
approximate coefficients:

Cooling System Type of fuel Abstraction of water| Evaporation or “water
(m* MWh) consumption”
(m* MWh)
Open-loop (“once-through”)| Nuclear 95 - 230 15
Open-loop (“once-through”)| Fossil, biomass, waste 6 —7190 1
Closed-loop (“recirculation”) Nuclear 3-4 3
Closed-loop (“recirculation”) Fossil, biomass, wast 2-23 2

As can be seen in the table above, the type ofrpseystem is the most significant factor that datees the
amount of water abstracted for thermoelectric gla@pen-loop systems abstract an average amowter that
is in the range of 100 #MWh, while closed-loop systems abstract an avesageunt in the range of 2 or 3
m*/MWh. On the other hand, water consumption is inithe same range for all types of cooling systems.

The water used for cooling may be freshwater, saliater, or even reused water. The water coultbb&racted
from surface water sources (E.1.1) or from the(Be®\). It is rarely abstracted from groundwatmurses due to
the large volumes required. Sometimes water iplsgby other economic units, e.g. treated wastemsupplied
by a wastewater utility.

In order to better control the quality of data tethto thermoelectricity, it is useful to have fhkowing:
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* An inventory of thermoelectric plants, includingaepelectric plants, carboelectric, gas, etc.

* The electric production capacity of each plants(tti measured in power units, typically Mega Watts
[MWY]), and the actual amount of electricity genetheach year (this is measured in energy unitgalp
Mega Watts-Hour [MWh], or in the international unitoules [J]).

* The type of water they use: freshwater, saline ryatesea water.

Hydroelectricity (ISIC 3510-2)

Hydroelectric plants use the force of gravity magyvimater to produce electricity. Water is passedugh a turbine
that moves a generator that produces electriclige water used is immediately returned to the wiately from
which it was abstracted and therefore this usemnsidered an in-stream use.

There are basically two types of hydropower plants:

* Conventional plants, with medium to large dropau(dde up to hundreds of meters of height diffaedht
usually requiring a dam for the storage of largamdiies of water.

* Run-of-the-river power plants, which do not requite storage of water. They are small or microrbyd
power plants with a difference in the level of wabé fewer than 10 meters (sometimes even less 3han
meters). They only use the amount of water ndjuflalwing through a river or stream. They aredted
in rivers with large continuous flows of water thghout the year.

Roughly about 19% of the electricity generatedhie world is hydroelectric. The amount of watert thasses
through hydroelectric turbines to produce eledyian the world (sometimes the same water is tatad several
times) is roughly four times larger than the amoafntvater abstracted for off-stream uses. Howetvés, water is
traditionally reported separate from the other usewxe all the water abstracted is immediatelyrretd to the
water course from which it was abstracted with mimin changes in physical properties. Also, the saater may
be used several times in a river and thereforafygegated amount of water turbinated may be migitehthan
the amount of water flowing through the river.

In order to better control the quality of data tethto hydroelectricity, it is useful to have tlodldwing:
* An inventory of hydroelectric plants.
* The electric production capacity of each plants(tti measured in power units, typically Mega Watts
[MW]), and the actual amount of electricity genedhtach year (this is measured in energy unitgaip
Mega Watts-Hour [MWNh] or in the international unitsules [J]).

According to simple physical principles, the enepggduced in a hydroelectric plant is directly pydnal to the
volume (V) of water turbinated and the differenneelevation of the water before and after pasdimguigh the
turbine (H). The proportionality is given by thensity of water and the efficiency of the plantherefore, if the
amount of energy produced is known, as well aglifierence in elevation, the volume of water tudigd may be
estimated.

For example, a hydroelectric plant that uses &udifice of elevation of 30 meters, and turbinat@sm®'s of water,
with an efficiency of 80%, has a power capacity(@¥m)(100m3/s)(80%)(1000 kg/m3)(9.81m/s2)= 23 588 0
Watts = 23.544 MW. (Note that 9.81 m/s2 is thesaration of gravity, and 1000 kg/m3 is the densityvater at
20 centigrades). This means that if the plant atesrall year round, it can generate (23.544 MW (B8ys)(24
hours/day) = 206 245 MW-h

119



Operation of waterway locks (ISIC 5222)

Large amounts of water are used to raise and ltdveelevel of the boats in waterways when passingutyh dams
or when there is a need to go through waterwaytsatiesat different elevations. Water is returreethe water body
immediately after use in the locks and thereforedasidered an instream water use, which is redoegean
abstraction according to the IRWS.

Example: Water Used for Locks in the Panama Canal

In the Panama Canal ships are raised from theegeatb lake Gatun located about 26 meters abavéesel using
3 locks. Then the ships are lowered using othkrcBs to be returned to the sea level on the atide of the
continent. Each lock requires about 88 0C0ofrfreshwater to fill, but water from some locksreused in the lock
downstream. It is estimated that every year aBot@0 million ni of freshwatef’ are abstracted from lake Gatin
and lake Miraflores, according to the SEEA-Watéteda, for the operation of the Panama Canal ldokeove
about 12 500 ships.

Integrating data into the accounts

Diagrams, such as the ones shown in figures 3r&i13a3.2, are easy to understand, but when moreeels are
added they become too complex and difficult to reAtso, diagrams cannot be easily entered in apten. For
the reasons mentioned above, tables are useddrateiiagrams. The tables used are coherent hétsaipply and
use tables used for the System of National Accouartsl allow for the calculation of indicators tlembine
physical and monetary information.

The supply and use tables are recorded considériglata is collected from each economic unitaursiehold (the

boxes in the diagrams above) and that the conmscti@tween them are unknown. The basic structutheo
supply and use tables of the SEEA is shown belosorplete explanation can be found in chapter 2.

Table 3.3.1. Simplified Physical Supply Table

Industries
(except water | Water supply | Sewerage ISIC Environment
SUPPLY supply and ISIC 3600 3700 Households to Economy SUM
sewerageu ¢ ¢ ¢ ¢
Product Natural water (CPC 18000) F.1 F.1
Natural inputs|Inland water resources E.1(1+2) E.1
Residuals Losses of water 1.1 1.1
Residuals Sewage F.3.1(1) F.3.1(2) F.3.1
Residuals Treated wastewater H.1(4) + H.2(4) H.1(U)+H.2(V)
Residuals Water returns H.1(1) + H.2(1) H.1(2) + H.2(2) H.1(3) + H.2(3) H.1(T)+H.2(T)
Residuals Final Water Use WatCons(1) WatCons(2) WatCons

19 According to SEEA-Water the water used to fill theks is an abstraction, if the water flows dirgdtbm Inland Water Resources. In the
case of the Atlantic Ocean side 88 000 m3 of waterenough to fill the three locks, while in theeaf the Pacific Ocean side about 97 000
m3 are needed to fill the first lock, then watedischarged into the Miraflores lake, and absthegain to fill the other two locks that drain
directly to the Pacific Ocean.
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The rows in the supply table show the water thlbising out of each of the industries indicatedhie columns, as
indicated by the arrows.

Table 3.3.2. Simplified Physical Use Table

Industries
USE (except water | Water supply | Sewerage ISIC Households Eco.nomy to SUM

supply and ISIC 3600 3700 Environment

sewerage) T T T T
Product Natural water (CPC 18000) G.1(1) G.1(2) G.1
Natural inputs|Inland water resources E.1(1) E.1(2) E.1
Residuals Losses of water 1.1 1.1
Residuals Sewage G.3.1 G.3.1
Residuals Treated wastewater H.1(U) + H.2(V) H.1(U)+H.2(V)
Residuals Water returns H.1(T) + H.2(T) H.1(T)+H.2(T)
Residuals Final Water Use WatCons WatCons

In a similar fashion, the rows in the use tablevslttte water that is flowing into each of the indigst indicated in
the columns, as illustrated by the arrows.

Only some flows are shown in the tables above Hfastration purposes. More details are usuallyeadty
breaking down the column of industries into sevemlmns showing the different groups of industriesng the

ISIC classification.
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IV. Physical data items related with emissions

In the previous section of this chapter the daamd related to the abstraction and supply of watéhe different
economic units and households were covered. Eaisos covers all the data items related with whgaving the
economic units after use. It also covers the datas related to the incorporation of pollutantsthe returned
water.

Economic units use water for their different a¢i@s and then discharge it directly to the envirentror to a sewer
network. The activities that use water often adtdupants to the water they return. In some casatemis not

returned to the environment or discharged to theesaetwork but reused in the economy.

Water policy makers require information to underdtéhe impacts of the water returned to the enwiremt and the

pollutants added. They also require informatioauthow water is reused in the economy reducingatheunt of
water that needs to be abstracted directly fronethéronment.

Wastewater

Wastewater by type of water users discharging

The same economic units that were mentioned irptegious section as users of water, discharge emager”
after using the water they abstracted or receiverh fother economic units. For the purposes of ausoand
statistics, “wastewater” is defined as all the wé#heat is discarded that is no longer requiredhgydwner or user. A
brief discussion for each type of user follows:

Households return about 80% of the water they abistr receive to the environment, to a sewer ndgtwo to
another sanitation facility (septic tank, latrinetc.). Households located in densely populatecdsaresually
discharge all their wastewater to the sewer netwanl it is possible to estimate the volume of waater
generated based on the data of the volume of wafmglied to households by water utilifitand the percentage of
water that is consumed. Households located insave&ow population densities (rural areas) maglagge their
wastewater to the sewer network or they may diggh@rin septic tanks or drains that dischargevtlager to a
river, to a lake or simply to a land area.

In order to estimate the amount of water dischatgetouseholds to sewers and to the environmeéstnportant
to collect information from population censuses dmisehold surveys about the proportion of peoph t
discharge wastewater to the different sanitatianlifi@s: sewers, septic tanks, latrines, or opefedation (see
section on water-related social-demographic detas).

Industries connected to the sewer network dischémgevater that is not consumed in their procegséise sewer
network. Some economic units, especially those patuting processes, may be required to performestype of
treatment of the wastewater before discharging the sewer network. Other economic units, espgdarvice
industries and financial institutions, may discleatigeir wastewaters the same way as households.valbme of
wastewater discharged is a percentage (in the of&9% to 90%) of the volume of water used.

Sewerage industries collect wastewaters from haldehtand industries and treat them in wastewasatrirent
plants (WWTP) before returning the treated wastewtd water bodies or land. In many cases a WWTRot
available and the wastewaters are returned torthigomment without treatment. Sewerage industaies collect

2 |n this document the term water utility is usedeter to drinking water supply companies, whichyrbe public or private.
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storm water (rainwater that runs off in urban aread is collected in the sewer networks or a sépatainage
network). In some areas there is a separate systetne collection of storm water, so that sewagd rainwater
are not mixed, otherwise, a mixture of sewage amvater is sent to WWTPs or to the environmertie fproblem
with mixing sewage and rainwater is that the volwheainwater may be very large (often in shortiqus of time),
exceeding the capacity of the WWTPs.

Industries not connected to the sewer network metheir wastewater to a water body or to land. URegns may
impose specific requirements for discharging waateve and the industries may have to operate their
wastewater treatment plant (WWTP).

Agriculture returns a portion (roughly between 2886 40%) of the water used to water bodies orrid [#hen it
infiltrates to the aquifers). The return of wadleles not occur in a single location, as in the casentioned above,
but in a diffuse way. For this reason the watanbqgollution in returns of water from agricultune aonsidered
non-point sources of pollution (see below non-peimirces of pollution). The SEEA-CF classifies discharges
of water from agriculture as wastewater. However, fater resources management, the returns of Vieter
agriculture are not considered wastewaters.

Thermoelectric plants use water for cooling. A Bpartion (between 1% and 5%) of the water useglviesporated
and the rest is returned to water bodies. Sewenagestries typically do not collect the wastewafesm

thermoelectric plants. The SEEA-CF classifies theeirns of water from thermoelectric plants as ewater.
However, for water resources management, the etafnwater from thermoelectric plants are not tsbic
considered wastewaters.

Hydroelectric plants return all the water used ttew bodies. The SEEA-CF classifies the returngaier from
hydroelectric plants as wastewater. However, fotewaesources management, the returns of water from
hydroelectric plants are not typically considersdwastewater.”

Data collection
The data described below is useful for the comipitedf water accounts and statistics.

The experts in the National Statistics Office skdowbrk in close collaboration with the experts e tMinistry of
Environment, the Ministry of Water and/or the NatbWater Authority to compile or estimate the dagquired.
The following are common sources of data:
* Water and/or sewage utilities, companies, assoagr regulators.
* Departments in charge of controlling polluting diamges (they may issue permits and develop
inventories of polluting discharges).
* Research institutions which may have specific ihguadices or coefficients useful for estimatingter
consumption.

Data collection of wastewater should be done irjwation with data collection of emissions, sinbe two topics
are closely related.

Households
* Number of households and number of inhabitants hmersehold from population censuses, household
surveys and population projections. Water utsith@ve the number of water supply connections, twisic
useful to estimate the population receiving watemfthe water utility. It is also necessary teddata on
the number of households connected to sanitatidlities different to sewers (see section on wagbated
social-demographic data items).
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» Data from water utilities on the amount of watepied to households (IRWS data item F.1). Thisuith
be based on the readings of meters in households.

» Estimate of the proportion of water used that isstoned by households. Typically about 20% of theew
used is not returned or discharged (water consemptbut if possible a more specific number shdagd
used. This proportion is not typically measurad,the result of specific research or estimates.

» Data from the sewer industry about the wastewatleated, usually measured at WWTPs is useful to
estimate the amount of wastewater discharged tedivers by households.

Industries connected to the sewer network
» Data from water utilities on the amount of watepgied to industries (IRWS data item F.1). Thisd
be based in the readings of meters in industriégossible the data should be disaggregated bg tfp
industry. It should be grouped according to ISi@ther equivalent classification.
» Data from the sewer industry about the number gpelst of industries connected to the sewer network.
» Data from the sewer industry about the amount oftewsater collected, usually measured at WWTPs is
useful to estimate the amount of wastewater diggthto the sewers by households.

Sewer industries
* Inventory of WWTPs with flows of operation and typé treatment (primary, secondary, tertiary) and
technology (activated sludge, biodisks, etc.)
+ Data from the sewerage industry about the numbdrtgpes of establishments connected to the sewer
network, and estimates of the volume of wastewadtected.
» Data from the sewerage industry about the numbehafseholds connected to sewer network, and
estimates of the volume of wastewater collected.

Industries not connected to the sewer network
* Inventory of discharges from the ministry of enwineent or water authority. The inventory can previd
data about the location of the discharges and theme of water discharged (IRWS data item H, and
possibly H.1, H.2 and H.3).

Agriculture
* The data used to estimate the abstractions of watagriculture and consumption coefficients dessxliin

the previous section can be used to estimate thmeeof water.

Thermoelectric plants
* Inventory of thermoelectric plants from the minystf energy or electric companies. The inventaan c
provide data about the location of each thermogteptant, the amount of energy generated, the bfpe
plant, the type of cooling system and the volumeatier used.

Hydroelectric plants
* Inventory of hydroelectric plants from the ministo§ energy or electric companies. The inventory can
provide data about the location of each hydrodteptant, the amount of energy generated, and ohane
of water used.

Data in the accounts

The data collected is compiled in the supply areltables as shown below. The column “Other inéesstshould
be subdivided according to the specific purposhefaccounts.
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A complete example is included in the guidelines.

Table 3.4.1 Physical Supply Table (in million cubienetres per year)

Water supply Sewerage Other industries Households Flows from the
industry industry environment

Natural Inputs
(from Inland
Water
Resources)

Wastewater an( F.3 F.3
reused water

Return flows of H H H
water

Evaporation,
transpiration
and

incorporation
into products

Table 3.4.2 Physical Use Table (in million cubic ntees per year)

Water supply Sewerage Other industries Households Flows to the
industry industry environment

1Y%

Natural Inputs
(from Inland
Water
Resources)

Wastewater an( G.3
reused water

Return flows of H
water

Evaporation,
transpiration
and

incorporation
into products

The tables facilitate the verification of the catency of data. The sum of the rows in the sutgidle has to be the
same as the sum of the rows in the use table.siiimeof columns should also be the same in the g in the
use tables; however, data from the other sect®required to complete the columns.

126



Waterborne polluting releases

Pollutants and measuring tests

Returns of water to the environment usually inclpddlutants added by the economic units as a regulheir
production processes or consumption patterns, wdffelct the receiving water bodies (or land) inieas ways. In
order to compile water accounts and statisticstaofi pollutants has to be defined according tosihecific needs of
each country, including national and internatidagislation.

The variety of pollutants that can be found in wastters is as wide as the number of elements ampamds
existing in the planet. Different countries andamizations may group the pollutants differentlgading to their
specific needs.

Emission statistics and accounts are based onethdts of tests or analyses (e.g. BOD, COD, TS$edo
wastewater samples. Thetssts are used to quantify the different types pafllutants that causepollution
problems in water. It is important to clearly distinguidhese three elements. A brief description of edcthe
three elements is presented below.

1. Pollution problems. The discharge of pollutants to water may havengmact on public health, on the
aquatic life and also on some economic activitiegsich may incur in additional costs for treatinge th
polluted water before using it. Many diseases imans are transmitted by the ingestion of water
contaminated with pathogens. Fish require oxygerwater to live and thrive, but organic matter
discharged in water causes the proliferation ofroaarganisms that consume the oxygen present iarwat
Aquatic weeds and algae may increase in an undleatreay due to an excess of nutrients (mainlyanés
and phosphates) present in water. Even treatetbwater may contain small quantities of pollutathist
are harmful for aquatic life and humans, such asesmetals, pesticides and pharmaceutical products.

2. Pollutants. Polluting discharges include pathogens, whialseadiseases in humans when ingested. They
also include organic matter, which is food for rommganisms that reproduce and deplete the oxygen
needed by fish. Phosphates and nitrogen containiedltilizers are nutrients that cause the prodifon of
aguatic weeds and algae, which may affect othendaf aquatic life and cause problems for navigatio

3. Parameters (Based on different laboratory tests). There is a wide variety of chemical and biolobica
tests used to detect and quantify the differenesypf waterborne pollutants in wastewaters, and ials
water bodies. Some tests are fairly inexpensive eag) to perform and other tests are expensive and
difficult to perform correctly. The choice of thests in each country depends on the type of pofiuti
problems that affect the country, the pollutanisspnt in water, the way in which the informatiorl e
analyzed and presented, as well as the availabilitiata.

The following table summarizes the main pollutionlgems with the pollutants that cause them andesits to
measure them.
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Relevance for
Water Policies

Pollutants

Parameters (Based on

Laboratory Tests)

Main issues

Transmission of
diseases throug
water

Pathogenic viruses,
hbacteria, protozoa,
and parasitic wormg

(helminthes) from
excreta of people
with diseases.

Fecal coliforms
E. coli
Enterococci

Relevant in countries with low
access to improved sanitation an
improved water sources.
Important in water bodies where
people swim.

Data refers to specific locations
and is not suitable for aggregatio
in accounts.

This pollution is easily removed b
disinfection in WWTPs.

Reduction of
dissolved
oxygen in
water.

Organic Matter

Biochemical oxygen
demand (BOD)
Chemical oxygen
demand (COD)
Total organic carbon
(TOC)

The most widespread type of
pollution. Commonly referred as
conventional or classic pollution.
Most of it is removed by
conventional WWTPs with
secondary treatment.

May be less relevant in countries
with high levels of wastewater
treatment.

Proliferation of
aquatic weed
and algae
(eutrophication)

Nutrients

Total Nitrogen (TN)
Total Phosphorus (TP
Total Kjehldahl
Nitrogen (TKN)

Conventional WWTPs do not
remove most of the nutrients. A
tertiary treatment is necessary.
Important if the water goes to lakg
or other water bodies with slow
moving water.

Fertilizers used in agriculture are
an important source of nutrients
and they are difficult to control
because they are non-point sourg
of pollution.

es

Poisoning of Toxic substances e Tests to detect the These pollutants are not removed
aquatic life and | that often presence of metals in conventional WWTPs. Special
humans accumulate through (e.g. Arsenic, tertiary treatment techniques are
the food chain (E.g. Cadmium, Chromium) needed.
metals, persistent » Tests to detect The tests are often expensive an
organic pollutants, persistent organic there is no widespread use.
and cyanides). Alsg pollutants (POPs), This category includes metals,
known as micro- such as PCBs. persistent organic pollutants (e.g.
pollutants. « Tests to detect pesticides and pharmaceutical
cyanides. substances)
Since they are usually present in
small quantities, may not be
suitable for aggregation in
accounts.
Other Substances that » Total Solids (TS) The determination of solids in

change the physica
properties of water.

Total suspended solid
(TSS)

[72)

wastewater is a simple and

inexpensive way of quantifying th

D
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Relevance for
Water Policies

Pollutants

Parameters (Based on

Laboratory Tests)

Main issues

It includes a wide Temperature overall amount of pollution, when
variety of properties Conductivity information from more specific
that may reveal the Acidity (pH) tests is not available.

presence of e Color » Temperature is useful for

pollutants. quantifying the amount of heat
discharged to water, especially
from cooling processes.

» Conductivity reflects the presence
of salts.

» Acidity and color reveal the
presence of other pollutants,
mainly from manufacturing
processes.

The choice of the tests used to measure the poilati to refer the statistics will depend on théypion problems
that are considered relevant for the accounts titics to be performed, as well as the potemtiailability of
data. Economies at early stages of developmemtuatlally put more emphasis on “conventional” ola&sic”
pollutants, such as organic matter. In more addneconomies with ample wastewater treatment dgpaci
nutrients or poisonous substances may be moreypelievant.

In any case, it is recommended to start the ddtection and compilation of statistics and accoumith quantities
referring to classic tests, such as BOD, COD, THS$,and TP, which are more widely available and exat
incorporate in the accounting format. Other vagalian be incorporated later.

A discussion of the main issues to consider fohégge of pollutant and tests to measure themdasgnted below.

a). Pathogens

Pathogenic viruses, bacteria, protozoa and helsio#m be present in sewage and if not properly gethaan
affect people. The following are examples of pgtrs that could be found in water:

» Viruses of hepatitis and polyomielitis.

» Bacteria vibrio cholera and salmonella.

» Protozoa Cryptosporidium parvum and the Giardigblzan

* Helminths (parasitic worms) Taenia solium and Hatéharzia americanum.

Pathogens are difficult to monitor directly. Irestie indicator micro-organisms have been used tgesigheir
presence. Commonly used indicator bacteria ar fasdiforms, Escherichia coli (E. coli) and entwoci, which
are not pathogens. Pathogens are easily removeéisibfection in WWTPs.

The data about pathogens can be reported in sp@aints, such as in places used for swimming,itoigt not
suitable for aggregation in emission accounts.o Alepending on the characteristics of the watdrdsp pathogens
may die quickly or survive longer, therefore theiifect is highly variable and not suitable of agggon
throughout large areas.

b). Organic matter
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Organic matter is the most common type of pollutidnvater bodies, since it is discharged by houlshand
different industries. It is the main pollutant peet in sewage, which contains excreta collectech fnouseholds.
Organic matter is food for many microorganisms that in water. By processing their food, these nmixganisms
consume the dissolved oxygen in the water thatatasmthem. The reduction of dissolved oxygen itewhaodies
affects the health of fish and other aquatic ideganic matter is usually not a problem in smakrmtities, since it
can be eliminated by the microorganisms naturallpd in water bodies.

There are different tests used to estimate the ahmfuorganic matter in a wastewater sample. Theemical
Oxygen Demand (BOD) and the Chemical Oxygen Denf@aD) are two of the most commonly used tests:

« BOD provides an indication of the amount of wateneo biodegradable organic matter present in
wastewater. It “simulates” the oxidation processhie aquatic environment. It is expressed as nieuat
of oxygen (mg/Lj" needed for biochemical conversion of the orgarétten. It is only an indicator of the
biodegradable organic matter that can be digestesimbic micro-organisms. The test is relativdgy to
perform, but it takes a minimum of five days to g@bete and if not performed correctly may easilyvie
erroneous results. BQs measured for a five-day period, while BdBmeasured for a seven-day period.
BOD:s is most commonly used around the world.

+ COD provides an indication of the total amount aftevborne organic matter in wastewater, biodegtadab
and non-biodegradable. Since it includes non-lgomdable matter it is usually larger than BOD.slt i
expressed as the amount of oxygen (mg/L) needefifazhemical conversion of the organic mattetheT
test is faster that BOD, since it only takes abwd hours to perform, compared with several days fo
BOD. The COD test was developed as an alternativitne lengthier BOD test. COD also measures a
different set of substances, including those thtiinet or not easily degrade in the aquatic enviment.

BOD and COD are regularly measured by WWTP opesagince they are instrumental for the operatiothef
plants.

Other tests have been developed to measure orgaatter, such as the Total Organic Carbon (TOC)clwhs
usually more expensive and requires specializetpent.

The measurements are done for samples of wastearadasre expressed as concentrations (e.g. mgilgrder to
be able to aggregate the data it is necessaryneedothe concentrations into loads, which are esged in mass
units (e.g. kg or tons). To do this it is necegsameasure or estimate the corresponding amduaastewater for
which the concentrations were measured, as iteikxplained and exemplified below.

WWTPs usually eliminate more than 80% of the orgamatter present in wastewaters.

c). Nutrients

Phosphorus and nitrogen are essential nutrientshtorplants and animals that make up the aquatid feeb.
However, if they are present in excess, they cauamatic increases in aquatic plant growth and gbsin the
types of plants, causing eutrophication. Phosgh@uess abundant in undisturbed water bodiesefibie even
small increases in phosphorus can have a signifiogact.

Phosphorus and nitrogen are present in dischargesWWTPs, runoff from fertilized lawns and croptaiailing
septic systems, runoff from animal manure storagasa The amount of nutrients present in wastevstgpically
measured by:

2L Milligram per liter (mg/L) is equivalent to 0.0@flof substance in one liter of water. Equivalent part per million (ppm).
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e Total nitrogen (TN) provides a measure of the amafnnitrogen present in wastewater in different

nitrogen compounds. TN includes organic nitroggmmonia, nitrates and nitrites, which are measured

using different tests. Each of these forms ofogin is biologically convertible to one of the otferms.
The measurements are typically expressed as coatientof nitrogen (mg/L).

e Total phosphorus (TP) provides a measure of theuatmaof phosphorus present in wastewater including

organic and inorganic (mineral) phosphorus. Thasueements are typically expresses as concentaition
phosphorus (mg/L).

Nitrogen and phosphorus are often measured bypbetors of WWTPs.

As in the case of organic matter, the measurentmts at different locations may be integrated endabcounts by
aggregation. In order to be able to aggregateldite it is necessary to convert the concentrafiergs mg/L) into
loads in mass units (e.g. kg or tons). To doithis necessary to measure or estimate the comespg amount of
wastewater for which the concentrations were measas it will be explained and exemplified below.

A large proportion of nutrients are discharged e environment in the form of non-point sourcesking it
difficult to measure. Indirect estimation, suchtlaugh the sales of fertilizers should be usedddition to the
data collected from point sources.

WWTPs with only secondary treatment do not remouients. Tertiary treatment processes are necessa
remove residual nitrogen and phosphorus after slcgrireatment.

d). Poisonous substances

The substances included in this category are ttimgecause harm to living beings in small quargiaed usually
accumulate in the food chain, which means thatctirecentration is larger in the predator than inghey. The
main substances included in this category are setatl metalloids, organic chemical pollutants (érgm
pesticides) and cyanides. These substances amtatktgth chromatography and spectroscopy techsique

* Many metals, especially some “heavy metals,” sughead (Pb), mercury (Hg) and cadmium (Cd) are
highly toxic. They are called “heavy metals” besauhey have a high atomic mass. Some “metalloids,”

such as arsenic (As) are also very toxic. AlsoesOight metals,” such as beryllium (Be) are alsait.
Metals and metalloids are often found in compoumdisch are also toxic.
» Persistent organic pollutants (POPs) are chemidagtances that persist in the environment, bioaatatm

through the food web, and pose a risk of causings@ effects to human health and the environment.
Many of them are compounds of chlorine (organolexad, such as polychlorinated biphenyls (PCBs), and
some are used as pesticides, such as DDT. Theywtddecompose easily and can be transported long
distances across international boundaries.

Cyanides are compounds that have carbon and nitrdige are considered “inorganic” even though they

have carbon. They are toxic substances that resaitmining and other industrial processes.

Since relatively small quantities of these polltsalimave a great effect, they are also called npotbstants. Their
effect is usually more localized and their aggrisgatmay not be as meaningful as that of the otludiufants.
Nevertheless aggregates can show general emissratstand possible threats due to their widesprsad

WWTPs with only secondary treatment do not remoierevpollutants. Tertiary treatment processesnaeessary
to remove these pollutants.

e). Other pollutants that change the physical pt@seof water
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There are other tests and measurements that dspecifically measure any of the pollutants mentibakove, but
are useful for the compilation of statistics andaamts, such as Total Suspended Solids (TSS) amuetature:

» Total Suspended Solids (TSS) provides an unspetifiasure of the amount of waterborne pollutants in
wastewater that can pass a filter. The measureraentypically expressed as concentration (mg/L).

» Temperature is useful to estimate the amount df thea is discharged in the wastewater. The teatpes
is typically measured in Celsius or Fahrenheit degr

» Conductivity measures the ability of water to passelectrical current. It is used as an indicatothe
presence of salts in water. Salts tend to conaentn returns from irrigated agricultural fields.is
commonly measured in Siemens per meter.

TSS is regularly measured by WWTP operators, siniseinstrumental for the operation of the plaatsl can be
aggregated for emission accounts.

Other characteristics such as pH, odor, color anpidity may also be measured, but may not beeasid for
emission accounts.

Sources of pollution

.a). Point source emissions

Point-source emissions have a clearly identifiahldet: pipes, ditches, channels or tunnels thagctly discharge
wastewater to a water body (or to land). Non-pemirce emissions (often from diffuse emissionshdibhave a
clearly identifiable outlet, such as in agricultuoe the number of outlets is too large to be idiet individually,
such as in the case of households not connecteziners.

It is relatively easier to control data from posdurce emissions than from non-point source enmissioPoint
source emissions can be associated to inventdr@isaharges to water, which should include WWT Psrated by
sewerage utilities or companies and by the diffeirstustries.

.b). Non-point source emissions

Data of emissions from non-point sources can benastd indirectly from the amount of pesticides éexdilizers
used in the case of agriculture. Other estimadesbe made for the case of roads, or for humatesehts not
connected to sewerage networks.

.C). Sources of polluting wastewaters

The following table shows the main sources of sofitbe pollutants found in wastewaters

Group of Pollutants Main wastewater sources
Pollutants
Pathogens Pathogenic viruses, bacteria « Households
and helmiths. « Hospitals
* Hotels.
Organic Matter Biodegradable ¢ Households.
« Agroindustries (food industries).
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Nutrients

Nitrogen

Fertilizers in returns and runoff from agricultu
fields.
Discharges from WWTPs.

al

Phosphorus

Fertilizers in returns and runoff from agricultu
fields.

Discharges from WWTPs.

Detergents in sewage.

al

Poisonous
substances

Metals

Urban runoff.

Steel industry.

Industries using electroplating.

Pesticides, herbicides, defoliants (specially
arsenic).

Industries that use coal (specially lead).
Refrigeration and air conditioning industries
(cadmium).

Leather tanning industry (chromium).

Persistent Organic Pollutants
(POPs): PCBs, PBTSs, etc.

Pesticides (e.g. DDT), herbicides.

PCBs are used as coolants and in electric
components.

Pharmaceuticals (from pharmaceutical industr
and from household sewage after consumptiol

es

n).

Other

Heat

Water used for cooling (E.g. thermoelectric
plants).

Color

Leather tanning industry.

Data collection

Data collection will depend on the list of pollutarthat are considered relevant for the accourdsstatistics to be
performed. As mentioned above it is recommendedtaat the compilation of the accounts with measwk
pollutants that are more widely available, sucB@®, COD, TSS, TN and TP.

The experts in the National Statistics Office skonbrk in close collaboration with the experts lie tMinistry of
Environment, the Ministry of Water and/or the NatbWater Authority to compile or estimate the dagquired.
The following are common sources of data:
« Water and/or sewage utilities, companies, associaibr regulators.

e Departments in charge of controlling polluting thaoges (they may issue permits, and develop
inventories of polluting discharges).

¢ Research institutions which may have specific itgusdices or coefficients useful for estimating
emissions.

a). Point source emissions

It is important to first estimate the waterborndlygmn in wastewater collected by sewerage fronudeholds
(IRWS data item J.1). To estimate it the follownhgfa is useful:

« number of households connected to sewers,

» number of people per household, and
» average amount of polluting emissions per person.
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» population connected to sewers and to other samittdcilities.

The average amount of polluting emissions per persan be based on measurements from the sewestindiA
population equivalent load is used in many coustiieexpress the pollution in terms of people.

EXAMPLES:

The Dutch association of drinking water compankew(in) estimates that the pollution load per inte,
measured according to BOD, COD, TKN, TP and SS&illows:

Measurement test Discharge
or indicator (Grams/inhabitant/day)
BODs 50-65
COD 90-150
TKN 14-18
TP 2-4
TSS 45-68

Source: Vewin statistics 2008

In France the population equivalent load is defiagdollows:

Measurement test or Discharge
indicator (Grams/inhabitant/day)

BODs 60

COD 135

TN 9.8

TP 3.5

The amount of TSS, BOD5, COD, TN and TP, among rotfuantities, collected by the sewer network can be
estimated based on the number of people connaexctbe sewer network and the population equivalent.

EXAMPLE:
In a country of 50 million inhabitants 85% of thepulation is connected to the sewer network. Tdufation
equivalent daily load is 70 g of TSS, 60g of BODE 430 g of COD.
The load expressed as:
BOD5 is 50 million x 60 g/day x 3@&ys = 1.1 tons/year
COD 50 million x 130 g/day&5 days = 2.4 tons/year
TSS 50 million x 70 g/da®&5 days = 1.3 tons/year
The load collected by sewerage is 85%
BOD5 0.9 tons/year
COD 2.0 tons/year
TSS 1.1 tons/year

Data from the WWTPs is very useful to estimate diseharges collected by the sewer system and thesiems
discharged to water bodies (data item K.1 in th&/83. Operators of WWTPs systematically collecadstout the
wastewater influent (flow entering the WWTP) ana tbffluent (flow leaving the WWTP). An inventory o
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WWTPs with the amounts of polluting emissions dntgiand leaving (influent and effluent) the plartige of
plants and method of treatment is very usefultierdevelopment emission statistics and accounts.

The operators of WWTPs usually perform frequentstesid may have long records of daily (or even lgdur
concentrations of the different indicators. Anndahd (mass) values (concentrations multiplied e t
corresponding flow) should be used for emissioroants. The operation data from the WWTPs can bepeoed
with the calculations of household emissions t@heine_industrial pollution collected by the sewgstem (IRWS
data item J.1). The sewerage utility may also hdat& about the industries discharging to the nétwod the
amount of pollution discharged.

For industries not connected to the sewer networkneentory of discharges from the ministry of eowniment or
water authority may be available. The inventorym gaovide data about the location of the dischamyes the
pollutants discharged (IRWS data item K.1). In sooountries a chart to estimate the polluting eiomssis
published (e.g. in France the government publishé3ableau des coefficients specifiques de poliutmour
I'estimation forfaitaire (TEF),” which is used ftiwe payment of pollution fees).

Example of Charts to Estimate Pollution

In France, the Water Agencies (“Agences de I'Eadl)ect a fee for the mass of emissions dischatgeuater by
industries and households. The following dischamgy a fee:

- Biochemical Oxygen Demand for five days (B§D

- Chemical Oxygen Demand (COD)

- Total suspended solids (TSS)

- Acute toxicity measured with Daphnia

- Dissolved salts, measured with conductivity tests

- Reduced nitrogen (Kjendahl nitrogen) (“azote idJR)

- Nitrogen oxide (“azote oxydé” NO, nitrates anttites)

- Total phosphorous (TP)

- Absorbable Organohalogens (AOX)

- Toxic metals and metalloids. Calculated 10As+50Cd+ 5Cu+50Hg + 5 Ni + 10 Pb + Zn
- Heat

The fees have to be paid for each kilogram (orrathés of measurement) of emissions dischargedter bodies
The physical and monetary amounts have to be @gttarthe authorities. If measurement devicesarénstalled,
there is an estimation chart with coefficients éach type of industry (the “Tableau d’Estimatiorrf&ibaire”).
With this information accounts and statistics ategrated.

The data on point source emissions can be aggregateshown in flows between the different econamits as
shown below.

Example of Pollution flows in France

The following diagram was published in the 19904H®yMinistry of Environment of France in prepavatof
the 1992 water law. The diagram shows the poirtipog emissions discharged through sewerage. OM =
Organic Matter, and TSS = Total suspended soMd8VTP = Wastewater Treatment Plants. Quantities in
million tons per year.
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HOUSEHOLDS INDUSTRIES
CONNECTED
TO SEWERS
— OM =0.364
OM=1.10 TSS =0.24 POLLUTION
TSS =1.745 ELIMINATED
OM =0.885 OM = 0.609
SEWERS w TSS = 0.897
WWTP
OM =0.583
TSS =0.855
v OM =0.276
NATURAL TSS =0.241

WATER BODIES

The diagram shows that the waterborne emissionsiter bodies in France had about 0.859 tons/year
(0.583+0.276) of organic matter and 1.096 tons/gé#wtal suspended solids (0.855 + 0.241). Wastew
treatment plants eliminate 41% of the organic mattel 45% of the suspended solids. Households are
responsible for 75% of the organic emissions artd 88the suspended solids.

NOTE: organic matter is estimated as the averagad and BOD.
Source: Ministere de I'Environnement .- Pour qeali vive: Trois années de concertation et de déEsur la gestion de I'eau en
France.- Paris 1992

Agriculture is a special case of industry that me$uarge amounts of water. However, the watedemissions of
these returns are considered non-point sourcegliotipn (IRWS data item K.2) because they don¥da specific
point of discharge. The main pollutants in agtietdl returns are the result of the applicatiorfesfilizers and
pesticides. Pollution due to fertilizers can beameed based on nitrogen and phosphorus testsuti®oldue to
pesticides can fall in the category of Persisterga@ic Pollutants (POPs). These pollutants areaspin large
areas washed by natural runoff resulting from ymiéaion or the water applied through irrigation.

b). Non-point source emissions

Statistics and accounts of waterborne emissions fion-point sources to the environment (data ite2 i the
IRWS) can be estimated based on the guidelinesded\above for the case of agriculture and housish@h the
case they are not connected to the sewer netwadklgo data of pesticides and fertilizers purchabgdarmers
(agriculture) can be useful in estimating the emiss
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EXAMPLE: The US Environmental Protection Agencys lestimated the amount of fertilizers used in
agriculture in the United States. This is clogehated to non-point pollution of water bodies.

Exhibit 4-16. Commercial fertilizer use in the
U.S., 1960-2006*

160

g Total
= 140
<]
S120
o
& S 100
=S Nitrogen
2380
Eé 60
§ m Potash
5 v\—vv—/h—\_/\/"‘
g nle=="
5 20 Phosphate
=
=0

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
Year

“Based on sales data. Per-acre use based on the total acreage of
harvested or failed cropland, as determined by USDA's National
Agricultural Statistics Service.

Data source: USDA ERS, 2007a, 2007b

Data in the accounts

The data collected is compiled in the supply areltables as shown below. The column “Other intestshould
be subdivided according to the specific purposehef accounts. The list of pollution parameters twadbe
determines according to the list of pollutants tdexd in the data collection and compilation stigat.

A complete example is included in the guidelines.
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Table 3.4.3 Physical Supply Table for Gross Releasef Substances to Water (in tons per year)

Water supply Sewerage Other Households | Flows from the
industry industry industries environment
Pollution
parameter
Emissiong? (to the environment)
TSS K K K
BOD5 K K K
COD K K K
TN K K K
TP K K K
Chromium K K K
Mercury K K K
Releases (to the economy)
TSS J J
BOD5 J J
COD J J
TN J J
TP J J
Chromium J J
Mercury J J

Table 3.4.4. Physical Use Table for Gross Releas#sSubstances to Water (in tons per year)

Water supply Sewerage Other Households Flows to the
industry industry industries environment

Pollution
parameter

Emissions (to the environment)

TSS

BOD5

COoD

TN

TP

Chromium

AN |IANAR|R|R|AR|AR

Mercury

Releases (to the economy)

22 pccording to the SEEA-CF, emissions are flows alfytion to the environment only. Releases mawfto the environment
or to the economy.
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TSS J J J
BOD5 J J J
COD J J J

TN J J J

TP J J J
Chromium J J J
Mercury J J J

The tables facilitate the verification of the catency of data. The sum of the rows in the supgije
has to be the same as the sum of the rows in theabte.
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V. Monetary data items

Monetary Supply and Use Tables

The main advantage of compiling the Physical Supply Use Tables (PSUT) described in section 2 e table to
combine the monetary information of the nationatcamts with physical quantities. The tables hdwe game
structure in order to facilitate the combinatiorirgbrmation.

Monetary data items L, M, N, P and Q in the IRW® asually part of the information collected by oaél

accountants to integrate the production accountsmore detail is needed for the purposes of wateounts.
Below are the SNA supply and use tables showindgRN¢S data items and their codes:

Table 3.5.1. Monetary supply table showing IRWS dat items

Industries (except ISIC 3600 Water ISIC 3700
SUPPLY (at basic prices) water supply and Sewerage
sewerage) supply services
All other products \ms\
Natural water (CPC 18000) L1.1
Sewerage (CPC 94110) L.1.2
TOTAL not in IRWS L.1.1 L.1.2

The supply table above shows, in each row, theubudtyp products from each industry shown in the cois. All

products can be produced by the different industhat if the industries are broken down into d&himents and
classified accordingly, it is expected that mosthef output from the water supply industry (ISIQ8pis natural
water (CPC 18000), and most of the output from gbeerage industry (ISIC 3700) is sewerage sen@ieC(
94110). It is expected that the other industriesndt produce water or provide sewerage servicethai the
production is relatively small. Therefore the protion numbers appear mainly in the diagonal, asvslabove.

Table 3.5.2. Monetary use table showing IRWS dataams

. Industries (except ISIC 3600 Water ISIC 3700
USE (at purchaser's prices) water supply and Sewerage
sewerage) supply services
All other products not in IRWS L.3.1 L.3.2
Natural water (CPC 18000) L4
Sewerage (CPC 94110) L.5
TOTAL not in IRWS L3.1 L.3.2
GROSS VALUE ADDED (at basic prices) not in IRWS L.1.1-L3.1 L.1.2-1.3.2
Of which:
Compensation of employees not in IRWS L2.1 L.2.2
Other taxes on production not in IRWS M.1.2.1 M.1.2.2
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The use table below shows, in each row, the intdrae consumption by products by each industry shimathe
columns. By subtracting the totals in the usedtdblthe totals in the supply table Gross Value édlli$ found, as
explained in Chapter 2.

The supply table is recorded at basic prices aadutie table at purchasers’ prices, so the differefdtained is
defined as “Gross Value Added (GVA) at basic pfigeshe SNA. Gross Value Added represents therdmurtion

of labor and capital to the production process (S&Al). Compensation of employees (data itemslLaad
L.2.2), and other taxes on production (data item.211 and M.1.2.2) are part of the value added.

Purchasers’ prices are equal to basic prices pkestless subsidies on products (data items MridINal.1), plus
separately invoiced transport charges, plus whidesaand retailers’ margins, plus Value Added TsAT) not
deductible by the purchaser. The relationshipgwrices are shown in figure 2.3.1 of Chapter 2.

Usually water and sewerage industries do not irvtiansport charges separately, and there are olesders’ or

retailers’ margins. Therefore purchasers’ prices equal to basic prices plus taxes on productslydxg
deductible VAT, but including non-deductible VAT@ss subsidies on products.

Figure 3.5.1. Bars showing the relationships of pcies for water supply and sewerage

VAT non-deductible All taxes on
by the purchaser products
(deductible VAT

Taxes on products | by purchaser

(VAT excluded) excluded)
Purchasers' (M.1.1)
prices
(L.4and L.5) Producers' prices Prices without
taxes on products
and without Basic
subsidies on Prices

products (L.1.1and L.1.2)

Subsidies on
products (N.1.1)

The tables below show the case of the numericahpbaused throughout the document.
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Table 3.5.3. Example of monetary supply table at Isdc prices
(monetary units per year)

Output
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All products (except water and sewerage) 148 148| 26| 174 5 0 2| 181
Water ("drinking") 7 7 0 7 1 6
Sewerage 6 6 0 6 6
148 7 6 161| 26] 187 5/ Of -1 2| 193

The supply table shows that the country of the gtamproduces the equivalent of 7 monetary unitwatker, and 6
monetary units of sewerage, at basic prices. Taerano imports of water or sewerage, which is listize case,
and there is a subsidy of 1 monetary unit per yearwater supply. Therefore, the total supply oditer at
purchasers’ prices is 6 monetary units per year.

Table 3.5.4. Example of monetary use table at pureasers’ prices
(monetary units per year)

Intermediate
Consumption Final Use
c
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All products (except water and sewerage) 52 3 2 57| 66| 34| 24| 181
Water ("drinking") 2 2 4 6
Sewerage 3 3 3 6
57 3 2 62| 73| 34| 24| 193

The use table shows that the equivalent of 2 mopataits per year worth of water supplied are usedhe
production processes of the country. 4 monetarnys ymer year worth of water supplied are used foalf
consumption (e.g. in households). In the caseenksage, 3 monetary units per year worth of seveesagvices
are used in the production processes, while 3 raopnatnits per year are used for final consumptiem.(in
households).

The table also shows that the water supply industquires 3 monetary units worth of different prou(e.g.
electricity, chlorine, etc.) for the production whter. The sewerage industry requires 2 monetaitg worth of
different products (e.qg. electricity, chemical puots, etc.) for providing the service of sewerage.

From the tables it is possible to determine that@noss Domestic Product (GDP) of the country & (Cutput at
basic prices) less 62 (intermediate consumptigouathasers’ prices) plus 6 (all taxes less subsjidiqual to 105

142



monetary units per year. The water supply and ssyeeindustries represent 7.6% of the country GIBP qutput
of 7+6, less intermediate consumption of 3+2, diditty a GDP of 105).

Often, national accounts in countries do not shwwdetails of the columns and rows of water supply sewerage.
These rows and columns are usually lumped togeittrother industries and products, such as eldttrand gas.
Therefore, it is necessary to perform additionatknia order to “open up” national accounts in or¢teishow the
specific information for “water and sanitation.”

For water and sewerage the use tables only shoplgidy the products consumed in the productiongess. It
does not show accumulation. This means that ismilbehow how much money is being spent on civistauction
and equipment, for example. Civil construction aagdipment, as well as other products that areraolaied are
part of Gross Fixed Capital Formation (GFCF). Tike table shows that the country is spending 34etaoy units
per year on GFCF, but it doesn’t explicitly show fehich industries. Additional information is nesbto show
what portion of the 34 monetary units per yearesponds to water supply and sewerage infrastrycsrevill be
shown below.

It is important to mention that values in accougtiables are recorded in accrual terms. This méwighey are
recorded at the time economic value is createdstoamed, exchanged, transferred or extinguishgédr this
reason, output is recorded as the amount receiyalilieh corresponds to billed amounts). Howevéierowater
and sewerage utilities are unable to collect th& ®mounts billed. For this reason it is impottenrecord in the
financial assets the accounts receivable, whiamoiiill not be collected and will have to be writteff.

Accumulation Accounts

The information compiled above provides an undeditey of the current monetary flows related to watgpply
and sewerage, but does not provide informatiorieelto the accumulative effects through time. $équence of
economic accounts, as shown in chapter 2 sectafrit® Guidelines, provide information about thamdes in net
worth for each accounting period. A balance speatides information about the history of the stbokassets.

For water supply and sanitation it is importanutalerstand how fixed capital stocks change thrdirgl. In the
accumulation accounts, which are analogous to thysipal asset accounts presented in the firsta@edf this
chapter, the changes in value of the stocks ofdficapital, are recorded. The following table shatve
accumulation accounts for fixed capital of watgu@y and sewerage in terms of IRWS data items.
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with IRWS data items

Table 3.5.5. Accumulation accounts for fixed capifeof water supply and sewerage

Water supply Sewerage
X . i Opening 0.1.1 | Opening 0.1.2
Opening stock of fixed capital
Increases of value of fixed capital
Gross fixed capital formation P.1.1 P.1.2
Other changes in value of fixed assets| notin IRWS not in IRWS
Reductions of value of fixed capital
Consumption of fixed capital Q1.1 Q.1.2
Other reduction in value of fixed assets| notin IRWS not in IRWS
Closing stock of fixed capital Closing 0.1.1 | Closing 0.1.2

Using the information of the same example as befiwe table will be as follows. It was assumed tha fixed
capital for water supply at the beginning of theamting period had a value of 15 monetary units|eathe fixed
capital for sewerage had a value of 8 monetarysunithe value of fixed capital, as well as the Comgtion of
Fixed Capital (i.e. a measure of the depreciatifoimfoastructure) can be calculated based on dateh) as the cost
of replacing each kilometer of water supply andexage pipes, the lifespan of the pipes, the costmfcing the
different treatment plants and wastewater treatnmmants, as well as other pieces of equipment, tuair
corresponding lifespans. Fixed capital can alstutte the investments done by households on watgslys and
sewerage equipment.

Table 3.5.6. Example of capital account for waterupply and sewerage
(monetary units)

Water supply| Sewerage

Opening stock of fixed capital 15.0 8.0
Increases of value of fixed capital 2.1 1.0
Gross fixed capital formation 2.1 1.0

Otherincreases in value of fixed assets
Reductions of value of fixed capital 2.2 1.3
Consumption of fixed capital 2.2 1.3

Other reduction in value of fixed assets
Closing stock of fixed capital 14.9 7.7

The example shows that the value of fixed capital the infrastructure) has decreased in the otiaecounting
period. If this continues to happen through thargethe water supply and sewerage systems wiltaa#y
collapse and stop providing the services, or thaityuof the services will decrease, as the infiature ages. |If
the financial assets increase in the amount tleafited assets decrease, then the financial asapteventually be
converted to fixed capital, reverting the procdiss important to do the complete sequence of envo accounts
in order to better understand the financial flowsvater supply and sewerage, and consider not foxeg capital,
but also other types of assets.
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Sequence of economic accounts for water supply asdwerage

As explained in Chapter 2, it is important to addrendetails about the activities of drinking waseipply and
sewerage, usually known as “water and sanitatiofifie sequence of economic accounts is a useful fawol
evaluating the economic sustainability of drinkimgter supply and sewerage systems.

The sequence of accounts for water supply and s@@eactivities may include formal establishmentiaiged to
the activity of water supply and sewerage, as wagllother providers of the services, such as, hoigeh
themselves, groups of households, non-specializéuaisiries, etc. The same concepts and methodsecapplied
as in the case of establishments that supply veaigido sewerage as a primary activity.

The following table provides a brief descriptioneaich of the data items used in the sequence obeto accounts
for water supply and sewerage.

Table 3.5.7. Description of the data items used the economic sequence of accounts

Code | Concept Description
P1 Output at producers' prices of Amounts billed by the water supply and sewerage
at basic prices industries for the sales of water and seweragé.isfat

producers’ prices, it includes taxes and excludésidies
on products. If it is at basic prices, it includebsidies and
excludes taxes on products. Note that outpulsutated
with the billed amounts (receivable) and not thieiaic
amounts received. An important financial assettserve
is accounts receivable, which shows the billed artsthat
were not paid during the current period.

P2 Intermediate consumption Amounts payable foptirehase of electricity, chemical
products, water, administrative services, etc.
D1 Compensation of employees Amounts payable tplpagorking in the industry for the

concepts of wages and salaries, as well as thalsoci
contributions payable by the employers.

D21 Taxes on products Taxes directly applied tootfiee of water and sewerage

D29 Other taxes on production Taxes not directyliad to the price of water and
sewerage.

D2 Taxes on production and D21 + D29

imports

D31 Subsidies on products Subsidies directly agpbethe price of water and
sewerage

D39 Other subsidies on production  Subsidies netctly applied to the price of water and
sewerage.

D3 Subsidies D31 + D39

D4 Property income Property income includes sevaratepts, such as

payment of interests on loans, equity and dividgradd to
the owners of the capital used. It also incluthespayment
of royalties, levies or duties for the use of watethe use
of water bodies.

D5- Current transfers Includes taxes on income, wealth, It also includes net
D7 social contributions and social benefits.
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Code | Concept Description

P51c | Consumption of fixed capital It measures thareciation of the equipment and
infrastructure according to the criteria of theiowal
accounts.

D9 Capital transfers Includes investment grantsathdr transfers for the
acquisition of assets. Capital transfers are déege and
irregular.

P51g | Gross fixed capital formation It includes doguisition of fixed assets, such as pipes,
pumps, buildings, and other infrastructure for the
production of water and the provision of sewerageises.
The disposals of fixed assets are subtracted fnem t
acquisitions.

P52 Changes in inventories Changes in the amotigisoals that are purchased for
production. The changes in the inventories of wate
usually negligible, since the amounts of waterestan the
systems owned by the utilities is relatively small.

P5g Gross capital formation Gross capital formatimtudes gross fixed capital
formation, changes in inventories, and acquisitiss
disposal of valuables.

F Net acquisition of financial Financial assets include currency and depositg, deb

assets securities, equity and investment shares, financial
derivatives, accounts receivable, etc.

F Net acquisition of financial Financial liabilities include loans, accounts pdgabtc.

liabilities

Each concept in the previous table can be measuredtimated based on the information provided bjewand

sewerage utilities through censuses, surveys, @m fdifferent administrative records.

Recommendations for Water Statistics (IRWS) pravigeidance in how to collect the data.

The Inteiovadl

The concepts and codes used in the SNA have asporiding code in the International Recommendatfons
Water Statistics (IRWS), as shown in the followiagle.

Table 3.5.8. Relationship of concepts and codestbe SNA and IRWS

lies

Code | SNA Concept Code| IRWS data item

P1 Output. If output is expressed at..1 Value of shipments/sales/turnover.
basic prices then taxes on Taxes on products (D21) are excluded, and subsi
products are excluded and on products (D31) are included, so that L.1 is
subsidies on products are expressed at basic prices.
included. See figure 3.4.1 aboye.

P2 Intermediate consumption. Itig L.3 Purchases of goods and services
expressed at purchasers’ prices.

D1 Compensation of employees L.2 Compensation pi@mees

D21 Taxes on products M.1.1 Taxes on products

D29 Other taxes on production M.1}2 Other produrctaxes

D2 Taxes on production and imports  M.1 Taxes = MM.1.2

D31 Subsidies on products N.1J1  Subsidies on pteduc
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Code | SNA Concept Code| IRWS data item
D39 Other subsidies on production N.1l2 Other gibsion production
D3 Subsidies N.1 Subsidies = N.1.1 + N.1.2

D4 Property income This concept may include thergnt of interests for
a loan received, profits, or even the payment e$ fe
or levies (also called royalties) for the use ofeva

D5 to | Current transfers Not included in IRWS

D7

P51c | Consumption of fixed capital Q Depreciatiomsfets

D9 Capital transfers N.2 Investment grants

P51g | Gross fixed capital formation P.1 Capital exfiteires

P52 Changes in inventories Not included in IRW®is is not a very significant

concept for water and sewerage industries, since

there is no significant accumulation of the product
generated.

P5g Gross capital formation Since changes in itoreas (P52) are negligible for
the industry, it can be assumed that gross capital

formation (P5g) = gross fixed capital formation

(P51g).
F Net acquisition of financial Not included in IRWS.
assets
F Net incurrence of financial Not included in IRWS.
liabilities

Water supply and sewerage tariffs and charges

Tariffs (or rates) and charges (data item R) alfelating monetary data with physical data. Tarftis rates) and
charges are prices which link quantities (“physigahntities”) with value. The SNA provides theldaling
definition: value (v) at the level of a single, hogeneous good or service is equal to the pricaipierof quantity
(p) multiplied by the number of quantity units (t)at is v=p * g. (SNA 15.10).

In a similar way tariffs and charges (data item)Rulltiplied by quantities supplied (data item Fatg equal to
value (data item L.1). However, there is usualiyoffset, which is a fixed amount charged indepetigeof the
guantity of product supplied. Therefore:

For water supply:
L11=F1*R1+R.2 (F.2 could also belirded if there are exports of water)

For sewerage:
L12=F.3*R.3+R.4 (F.4 could also belirded if there are exports of wastewater)

The water supplied (data item F.1) is the watdedbito the users, which is charged at a volumediie (data item
R.1) in addition to a minimum or fixed charge, det regardless of the amount of water used (dataR.2). In
many cases there are no meters to determine thwitipgof water actually delivered to each useq therefore
estimates have to be made.
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In a similar way, sewerage is charged based ondhane of wastewater collected (data item F.3.olametric
rate (data item R.3) and a minimum or fixed chgdpa item R.4). Often, only the water suppliednisasured,
and sewerage is charged as a percentage of thentiofomater billed.

Water supply and wastewater collection companiesfilities may have different tariff structures. Wever, the
price structure usually has the following elements:
» Afixed price (f), which is independent of the ambof water consumed (data item R.2 and R.4).
* A minimum volume (m), for which consumers only ghg fixed price and beyond which a volumetric
price is applied.
» Blocks for which different unit prices are estahéd (data items R.1 and R.3).

The figure below shows the various possibilitiesaniff structures. The graphs show the volumedritount of

water billed in the horizontal axis, and the totainetary amount to be paid in the vertical axise Tniff structure
type C-3 is very common in many countries.

Figure 3.5.2. Tariff structures used for water supty and sewerage

TYPE A (flat) B c D E
Constant increase IBT= Increasing Block DBT= Decreasing VDT= Volume
Tariffs Block Tariffs Differentiated Tariffs
(“with memory”) (“no memory”)
1. Without fixed s s4
part 0 $ ) j
q q
q q
2. With fixed a
part S sA sA s4 / . I )
ge)
/ 1/ o
f e
f f f ‘
> > > >
q q q q q
3. With fixed °
part and s4 s4 s4
minumum / f s /
SR
volume
o
f - f - ¢ fl—
m > S ——

In the graphs, f= fixed part of the tariff, whichpaid regardless of amount of water used (dataRe2 and R.4), g is quantity of water billed
(data item G.1) in physical data.

Tariff structures may be different for householsignjetimes referred as “domestic or residentiafftpand for the
different industries connected to the water suppywork. It is also important to consider initednnection
charges, meter rental charges, and other chargearthnot related to the quantity of water used.

148



EXAMPLE:

Metered Water Rates in New York City, for housebkold
A. The charge for water measured by meter is $3.1®mehundred cubic feet provided (1.12 USE)/m
B. The minimum charge imposed for water service ig$@er day per water meter within a Bill Period.

The following figure shows the tariff structure

A
USD per month

1.12

12.9

—> Cubic meters of water
received per month

The wastewater charge for any property supplietd weter from the Water Supply System is one hundred
fifty-nine percent (159%) of the charges for watepplied to that property from the system, inclgdamy
surcharges, unless otherwise provided in the Rettediile.

Source: New York City Water Board, water and wastiewrate schedule, effective July 2011

In many cases there are tariff collection problesaspnly one portion of the water billed is actyalaid. It is
therefore important to quantify the proportion after billed that is actually paid.

Integrating data into the accounts

Some of the data required may have already beéectad for the compilation of national accounts. mhy have
been collected through economic censuses or suamysed to establishments performing the actisité water

supply and sewerage. It is therefore very impaontandentify the different water and sewerage werproviders.
It is necessary to have an inventory of providé fprovide the service as a primary activity, aseaondary
activity, and also, at some stage, incorporate htveseholds that perform the activities on own antde.g.

installation of own pump to abstract water from @llpinstallation of a septic tank to collect sewaggnerated in
the household, etc.)

A brief description of the raw data and processiagded to incorporate them in the accounts follo@&eneral

information about the collection of monetary datanrf industries can be found in the International
Recommendations for Industrial Statistics 2008:

Table 3.5.9. IRWS data items and processing requidefor data compilation

IRWS Data item and Raw data that can be used Processed data for thecaeints
SNA code in
parenthesis
L.1. Value of * Inventory of water and sewerage » Sales should exclude taxes
shipment/sales/ utilities. on products, and include
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IRWS Data item and
SNA code in
parenthesis

Raw data that can be used

Processed data for thecatints

turnover (P1)

Data on sales of water from
financial accounts of water and
sewerage utilities.

Output of the ISIC 3600 and ISIC
3700 columns in the national
accounts.

Data from households regarding
expenditures for own-supply of
water and sewerage (e.g. operation
of a pump to abstract water from a
well, maintenance of septic tank,
etc.). Compare with L.2 and L.3
below.

subsidies on products. The

are recorded at basic prices.

Sales are recorded in accru
terms, so the amount billed
is recorded (the amount
actually collected may differ
and this should be recorded
as part of the financial asse
(i.e. accounts receivable)
Compare data with national
accounts data.

IS

L.2 Compensation of
employees (D1)

Data on remuneration paid to
employees from financial accounts
from of water and sewerage
utilities.

Estimates of labor costs based on
time spent by households for own
supply of water and sewerage.

The value of remuneration i
cash or in kind paid to the
employees.

L.3 Purchases of goods
and services (P2)

Data on sales of water from
financial accounts of water and
sewerage utilities.

Intermediate consumption of the
ISIC 3600 and ISIC 3700 columns
in the national accounts at
purchaser’s prices.

Data from households regarding
expenditures for own-supply of
water and sewerage (e.g. operation
of a pump to abstract water from a
well, maintenance of septic tank,
etc.)

Purchases should include
taxes on products and
exclude any subsidies on
products. They are recorde
at purchasers’ prices.

M.1.1 Taxes on
products (D21)

Data on the taxes payable by the
purchaser for the amount of watef
received from the utilities or the
sewerage service received. It
excludes VAT because it is
“deductible” (SNA 7.89)

Basic prices exclude all
taxes on products.

M.1.2 Other production
taxes (D29)

Data on all taxes payable that are
not taxes on products. They
include payroll taxes, recurrent
taxes on buildings or other
structures, and taxes on pollution
(SNA 7.97).

Important to include taxes,
“royalties” or “duties” paid
for the volume of water
abstracted or the pollution
discharged in water bodies.
These taxes may also be

considered as rent (property
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IRWS Data item and
SNA code in
parenthesis

Raw data that can be used

Processed data for thecatints

income) for the use of
subsoil resources or royalties
for permission to extract
resources (SNA 7.154 and
7.160)

N.1.1 Subsidies on
products (D31)

Data on the subsidies for the
amount of water received from the
utilities or the sewerage service
received.

e Basic prices include all
subsidies on products.

N.1.2 Other subsidies
on production (D39)

Data on subsidies, except subsidi
on products, that are receivable b
the producer for engaging on the
production of water or sewerage.
They include subsidies on payroll
and subsidies to reduce pollution.

* Includes subsidies for
reducing pollution.

0.1 Gross value of fixe
assets (AN1)

Inventory of water and sewerage
infrastructure. Valuation of the
infrastructure

« Difficult to calculate with
precision. Need to make
estimates based on the main
information about the
infrastructure, such as length
of pipes and their lifespan).

P.1 Capital expenditure
(CAPEX) (P519)

Value of expenditures on new and
fixed assets.
Gross Fixed Capital Formation

(GFCF) in national accounts. Nee
to find mainly in construction rows.

2d

Q. Depreciation (P51c)

The loss of value of fixed asset.
Need to use SNA methodologies
for Consumption of Fixed Capital
(CFC).

» Compare data from financial
accounts and national
accounts.

R. Tariffs and charges

Tariff schedules from water and
sewerage utilities. See the

structures shown in figure 3.3.3

* Find average tariffs for
households and different
types of industries.

Section 2 of chapter 2 provides an example of e af the sequence of economic accounts to deterthin

changes in net worth.

The World Health Organization (WHO) has preparegiaance document of a proposed methodology tdifglen
and track financing for water, sanitation and hggi@VASH) in a coherent and consistent manner acgegeral
countries. The methodology was designed to helptces track financing to the WASH sector on a fegand
comparable basis and analyse this information ppati evidence-based policymaking based on useful
indicators. WHO and the UNSD are working in parshgp in order to harmonize SEEA-Water accounts witiat
has been called the WASH accounts.
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\VI. Water-related social-demographic data items

Social demographic data items in the IRWS aredisteder subheadings S, population by main sourckiking
water, and T, population by type of toilet and sgevalisposal. These data items are the basis portieg on
indicators 7.8 and 7.9 of the Millennium Developin&vals (MDG). These goals are monitored by thatJo
Monitoring Programme of the World Health Organiaati(WHO) and the United Nations Children’'s Fund
(UNICEF).

Population by main source of drinking water

According to the JMP, for the purposes of the MD&sjmproved drinking-water source is defined as that, by
nature of its construction or through active in&rtion, is protected from outside contaminatiorpanticular from
contamination with faecal matter.

Improved drinking water sources include the follogfr:

» Piped water into dwelling, also called a houselwoldnection. It is defined as a water service pipe
connected with in-house plumbing to one or more {epy. in the kitchen and bathroom).

» Piped water to yard/plot, also called a yard cotiorclt is defined as a piped water connectioa tap
placed in the yard or plot outside the house.

» Public tap or standpipe. It is a public water pdiatn which people can collect water. A standpgpalso
known as a public fountain or public tap. Publanstpipes can have one or more taps and are typicall
made of brickwork, masonry or concrete.

» Tubewell or borehole. It is a deep hole that hanldriven, bored or drilled, with the purpose afateing
groundwater supplies. Boreholes/tubewells are coctstd with casing, or pipes, which prevent thelsma
diameter hole from caving in and protects the wsteirce from infiltration by run-off water. Wates i
delivered from a tubewell or borehole through a puwhich may be powered by human, animal, wind,
electric, diesel or solar means. Boreholes/tubeveelt usually protected by a platform around thié we
which leads spilled water away from the boreholé revents infiltration of run-off water at the el
head.

» Protected dug well. It is a dug well that is progeicfrom runoff water by a well lining or casingaths
raised above ground level and a platform that thvapilled water away from the well. A protectedydu
well is also covered, so that bird droppings arichals cannot fall into the well.

* Protected spring. The spring is typically protedtedh runoff, bird droppings and animals by a "sgri
box", which is constructed of brick, masonry, onceete and is built around the spring so that wizders
directly out of the box into a pipe or cistern, watit being exposed to outside pollution.

» Rainwater. It refers to rain that is collected ardested from surfaces (by roof or ground catchjnend
stored in a container, tank or cistern until used.

Unimproved drinking water sources include the fellug:
» Unprotected spring. This is a spring that is sutti@cunoff, bird droppings, or the entry of animal
Unprotected springs typically do not have a "spbog".
* Unprotected dug well. This is a dug well for whimie of the following conditions is true: 1) the elnot
protected from runoff water; or 2) the well is poodtected from bird droppings and animals. If asteone
of these conditions is true, the well is unprotdcte

2 Eromhttp://www.wssinfo.org/definitions-methods/watsaatemories/ Consulted on 5 June 2014.
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e Cart with small tank/drum. This refers to waterdsy a provider who transports water into a comityuni
The types of transportation used include donketscarotorized vehicles and other means.

» Tanker-truck. The water is trucked into a commuaity sold from the water truck.

» Surface water is water located above ground arddes rivers, dams, lakes, ponds, streams, carals,
irrigation channels.

» Bottled water. It is considered to be improved amhen the household uses drinking-water from an
improved source for cooking and personal hygiertesre this information is not available, bottled evas
classified on a case-by-case basis.

The data can be obtained from population and hgusensuses, which are typically conducted everyelds, and
from household surveys, which are typically conddotvery 3 to 5 years. Line ministries and wat#ities keep
records on the number and type of facilities cartseéd. This information can be useful when a cemsisurvey is
not available or for data between censuses an@ysirv

The level of disaggregation of the data availabl@ymot be sufficient to identify each of the impedvor
unimproved water sources as described by the JNIRe United Nations Statistics Division recommenhds t
following breakdown for the data collected throyggipulation and household censuses:

1. Piped water inside the unit
1.1. From the community scheme
1.2. From an individual source
2. Piped water outside the unit, but within 200 metres
2.1. From the community scheme
2.1.1For exclusive use
2.1.2Shared
2.2. From an individual source
2.2.1For exclusive use
2.2.2Shared
3. Other
3.1. Borehole
3.2. Protected dug well
3.3. Protected spring
3.4. Rainwater collection tank
3.5. Vendor-provided water
3.6. Bottled water
3.7. Tanker trucks
3.8. Unprotected dug well/spring/river/stream/lake/paiaain

Geographical and socio-economic disaggregatioressrable. There is no standard definition of ruatl urban,
therefore, the definition from each country habeaused.

Information on who usually goes to collect watertfte household, especially in rural areas, byasekage group
is useful for analysis of gender equality issues.

Population by type of toilet and sewage disposal ed

According to the JMP, for the purposes of the MD@s, improved sanitation facility is defined as dhat
hygienically separates human excreta from humatactn
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Improved sanitation facilitieclude the following:

Flush toilet. It uses a cistern or holding tankffashing water, and a water seal (which is a Upsldapipe
below the seat or squatting pan) that preventpdissage of flies and odours. A pour flush toiletsus
water seal, but unlike a flush toilet, a pour fltistiet uses water poured by hand for flushing isbern is
used).

Piped sewer system. It is a system of sewer pgles,called sewerage, that is designed to colleciam
excreta (faeces and urine) and wastewater and eethewn from the household environment. Sewerage
systems consist of facilities for collection, pumgitreating and disposing of human excreta and
wastewater.

Septic tank. It is an excreta collection devicesisting of a water-tight settling tank, which isrmally
located underground, away from the house or tdilee treated effluent of a septic tank usually séetm
the ground through a leaching pit. It can alsoibeldrged into a sewerage system.

Flush/pour flush to pit latrine. It refers to at®ra that flushes excreta to a hole in the grouridamhing
pit (protected, covered).

Ventilated improved pit latrine (VIP). It is a dpjt latrine ventilated by a pipe that extends abthnee
latrine roof. The open end of the vent pipe is cedlavith gauze mesh or fly-proof netting and theide of
the superstructure is kept dark.

Pit latrine with slab. It is a dry pit latrine wiedry the pit is fully covered by a slab or platfaimat is fitted
either with a squatting hole or seat. The platfetrauld be solid and can be made of any type ofnmaate
(concrete, logs with earth or mud, cement, etcldrg as it adequately covers the pit without exmpshe
pit content other than through the squatting holgeat.

Composting toilet. It is a dry toilet into whichrban-rich material (vegetable wastes, straw, gisssdust,
ash) are added to the excreta and special corsli@ntained to produce inoffensive compost. A
composting latrine may or may not have a urine istjoa device.

Special case. A response of "flush/pour flush tnamvn place/not sure/don’t know where" is taken to
indicate that the household sanitation facilitinproved, as respondents might not know if thdletas
connected to a sewer or septic tank.

Unimproved sanitation facilitiggclude the following:

Flush/pour flush to elsewhere. It refers to excbeting deposited in or nearby the household enmeom
(not into a pit, septic tank, or sewer). Excrety iba flushed to the street, yard/plot, open seweiich, a
drainage way or other location.

Pit latrine without slab. It uses a hole in theugrd for excreta collection and does not have atiggaslab,
platform or seat. An open pit is a rudimentary hole

Bucket. It refers to the use of a bucket or otlwartainer for the retention of faeces (and sometionge
and anal cleaning material), which are periodicediypoved for treatment, disposal, or use as feetili
Hanging toilet or hanging latrine. It is a toilatilb over the sea, a river, or other body of waitetg which
excreta drops directly

No facilities or bush or field. It includes deféioa in the bush or field or ditch; excreta depagion the
ground and covered with a layer of earth (cat mathexcreta wrapped and thrown into garbage; and
defecation into surface water (drainage channelheriver, stream or sea).

As for the case of improved water, the United Na&i&tatistics Division recommends the followingakaown for
the data collected through population and houseteiduses:

1. With toilet within housing unit
1.1. Flush/pour flush toilet
1.2. Other
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2. With toilet outside housing unit

2.1. For exclusive use

2.1.1Flush/pour flush toilet
2.1.2Ventilated improved pit latrine
2.1.3Pit latrine without ventilation with covering

2.1.4Holes or dug pits with temporary coverings or withshelter

2.1.50ther
2.2. Shared

2.2.1Flush/pour flush toilet
2.2.2Ventilated improved pit latrine
2.2.3Pit latrine without ventilation with covering

2.2.4Holes or dug pits with temporary coverings or withshelter

2.2.50ther
3. No toilet available

3.1. Service or bucket facility (excreta manually remve
3.2. Use of natural environment, for example, bush,rriggeam, and so forth

As for the case of improved water, geographical sado-economic disaggregation is desirable.

Therneo

standard definition of rural and urban, therefdine, definition from each country has to be usetsoAlnformation
on who usually goes to collect water for the hoosghespecially in rural areas, by sex and agemgiswseful for
analysis of gender equality issues.

Data processing

Population and housing censuses collect the dateobging unit. Therefore, the data have to bestoamed into
number of people with access to improved water bitiplying the number of housing units with accéssthe
number of inhabitants in each housing unit.

A brief description of the raw data and processiegded to incorporate them in the accounts is itbestbelow:

Data item

Raw data commonly available

Processed dafor the accounts

S.1.1 Piped water into
the housing unit/living
quarters

Number of households with
piped water from population an
household censuses or survey
Number of drinking water
supply connections to
households from drinking wate
utilities

\4

r

Based on the national criteria tg
define urban and rural
population, and the number of
people that form a household it
possible to estimate the numbet
of people using piped water.
Connections refer to dwellings
where more than one househoilg
can live. Need to define the
number of people in each
dwelling.

Censuses and surveys can be
used as reference to check
administrative data from water
utilities.

)

S.1.2. Public standpip

(U

Number of households that use

Based on the national criteria to
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Data item

Raw data commonly available

Processed dafor the accounts

water from public standpipes
from population censuses and
household surveys

Number of public standpipes
through which the water utilities
supply water.

D

define urban and rural
population, and the number of
people that form a household it
possible to estimate the numbet
of people that use public
standpipes.

Water utilities may provide the
number of standpipes installed.
An estimate of the number of
people that use each standpipe
may be useful to estimate the
coverage.

Censuses and surveys can be
used as reference to check
administrative data from water
utilities.

S.1.3 Boreholes

Data from population censuses
and household surveys.

Similar to previous case

S.1.4 Protected dug
wells

Data from population censuses
and household surveys.

Similar to previous case

S.1.5 Protected spring

Data from population censuses
and household surveys.

Similar to previous case

S.1.6 Rainwater
collection

Data from population censuses
and household surveys.

Similar to previous case

S.1.7 Bottled water
(along with other
improved sources for
hygiene and cooking)

Data from population censuses
and household surveys.

Similar to previous case

T.1.1 Flush/pour or
flush toilet to piped
sewer system

T.1.2 Flush/pour or
flush toilet to septic
tank

T.1.3 Flush/pour toilet
to pit

T.1.4 Ventilated
improved pit (VIP)
latrine

T.1.5 Pit latrine with
slab

T.1.6 Composting
toilet/latrine

Number of households with
connections to the sewer syste
from population censuses and
surveys

Number of sewer connections
households from sewerage
utilities

m

(0]

Based on the national criteria tg
define urban and rural
population, and the number of
people that form a household it
possible to estimate the numbet
of people with connection to the
sewer system. More details ma|
be difficult to determine.
Connections refer to dwellings
where more than one householg
can live. Need to define the
number of people in each
dwelling.

Censuses and surveys can be
used as reference to check
administrative data from
sewerage utilities.

)

Specific surveys should be
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designed to obtain more detailed
information.

EXAMPLE: POPULATION CENSUSES IN MEXICO

The National Institute of Statistics and Geographilexico (INEGI) has performed a population
and housing census every five years since 1990c@&hsuses include the number of households and
number of inhabitants in households with the follggvcharacteristics:

Piped water inside the household

Piped water outside of the household, but in tloé pl

Access to piped water from a neighboring household

A public tap or standpipe

Household drains connected to the public seweratyeank.

Household drains connected to a septic tank

Household drains that discharge to a river, laki® the sea.

Household drains that discharge to a cliff or crack

In partnershlp with the National Water CommissiéiVexico (CONAGUA) the information
collected is analyzed according to different siziegopulation centers.

ONogrwdE

Source: CONAGUA. .- Analisis de la Informacion dejua de los Censos y Conteos 1990 a 2005.- Mexi0d.20

BIBLIOGRAPHY:

United Nations Development Group.- Indicators fasrVtoring the Millennium Development Goals —
Definitions, Rationale, Concepts, and Sources.tEla updatable manual.
http://mdgs.un.org/unsd/mi/wiki/MainPage.ashonsulted on 5 June 2014.

United Nations Statistics Division.- Principles @aRdcommendations for Population and Housing
Censuses. Revision 2 (ST/ESA/STAT/SER.M/67/Rev.Z)08.

WHO/UNICEF Joint Monitoring Programme (JMP) for WaBupply and Sanitation
http://www.wssinfo.org/definitions-methods/watsaategories/
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Chapter 4 DISSEMINATION OF THE ACCOUNTS AND STATIS TICS TO
DIFFERENT TARGET AUDIENCES

This chapter discusses how the data compiled iratiseunts can be used to inform the different anodis. The
chapter provides recommendations on what informatioreport and how to report it, including sevexshmples
from countries. The international initiatives tleatlect the data from countries and their relatip with the data
items of the accounts are also briefly discussHue core water account tables are provided aslddoproviding
the minimum information useful for internationalngparisons.

V. The dissemination process

. Audiences of the information

. Making information accessible to the users

. Types of information for water policy design anclexation

VI. Information about drinking water and sanitation services

. Information to be disseminated

. Accounts and statistics related to the informatmbe disseminated
. How the information can be disseminated

VII. Information about water resources management

. Information to be disseminated

. Accounts and statistics related to the informatmbe disseminated
. How the information can be disseminated

VIIl.  Information related to water pollution and water quality

. Information to be disseminated

. Accounts and statistics related to the informatmhe disseminated
. How the information can be disseminated

IX. Information about extreme events and other relevaninformation

. Information to be disseminated

. Accounts and statistics related to the informatmbe disseminated
. How the information can be disseminated

X. International data collection initiatives

. Data items collected through different initiatives

. Core water tables
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I. The dissemination process

Audiences of the information

The wide variety of data compiled through the psscef integration of water accounts and statistescribed in
the previous chapters provides the platform fordpoing information aimed at different users. Useftghe
information may include policy makers, the gengrablic, managers, analysts, and researchers, aibregs.
Users may need specific information to be usedhairtown diagnoses, information presented in thenfof
indicators, or indicators combined in the formrmdices.

Understanding the needs of the information useudiences is one of the most important considaratfor the
disseminating proce¥s Different audiences will require the informatiaiith different levels of detail. Policy
makers and the wider public generally require iagtics and other forms of summary or aggregatednrdton,
while researchers may require a much higher levdetail, i.e. microdata. The pyramid of infornmatishown in
figure 1.1.1 of chapter 1, has at its bottom adaaighount of detailed data. At its top it showshhicaggregated
information or indicators. The SEEA and the SNA, well as other statistical methodologies, provible
mechanisms for compiling the information to be @bleonnect the bottom of the pyramid with the top.

The dissemination of information should be perfatraecording to a set of principles. Chapter Vfitlee IRWS
provides several recommendations for the dissemmat information, including dissemination printgp, as well
as other relevant aspects to consider. This Chapthe Guidelines provides a more specific disaus about the
information needed to support the different wateliqy targets, grouped according to the quadranésgnted in
Chapter 1.

Reporting to international organizations is alsaraportant aspect of the dissemination proceddere are several
initiatives collecting data from countries, as wagl estimating data when necessary. As it wilmawvn in the last
section of this chapter, the core tables providgaadardized way for organizing the data in ordefatilitate
reporting to international organizations, as wslfacilitating comparisons among countries andughatime.

Making information accessible to the users

Information may be disseminated through the Intertheough printed publications, or it may be preéed through
the media. Not only is it important to choose whioformation to present, but also to make suré tha
information is presented in a way which is most niegful to users. Demonstrating to governmentstaedoublic
the relevance of the information produced is esaleint generating greater public support for thpeagrams. This
support enhances collection and compilation of ,dat@roves respondent relations and bolsters Vligilof the

products generated. The document “Making Datarifigdul: A Guide for Writing Stories About Numbergy

the United Nations Economic Commission for Eurojseusses different techniques to achieve this.

Numerical information only conveys a message whenguantities can be compared through time andespticne
series can help identify trends or cycles. Congoas of indicators from different countries, ornfralifferent
subnational areas, can be helpful for identifyimdjqy priorities or to understand the effectivenesshe different
policy options.

24 UNSD. International Recommendations for WatetiStas. 2012
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The information can be presented using tables,raliag, graphs, or maps in order to help the userdsin
interpretation.

Types of information needed for policy design andwaluation

To guide the dissemination process, the informatian be organized according to the four quadrantggraups
described in chapter 1 of these Guidelines. Theiging is useful to clearly identify the policy eghnce of the
information by linking it to different policy objéiwes. The following sections will discuss theamhation that is
needed for each quadrant or policy group.

Each country can decide the level of detail for dlaga collection and compilation process for eacthe groups.
Depending on the level of detail and type of infation to be collected, countries may decide to e@mgnt
different sections of the SEEA, usually startinghwthose in the Central Framework (CF), and theringpto the
SEEA Ecosystem Experimental Accounts. Below thera brief description of the different types ofdinmation
and indicators that are needed for each quadragroap.
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AI. Information about drinking water and sanitatio n

Information to be disseminated

The policies related to drinking water and sarotatiSee quadrant | of Figure 1.2.2 in Chapter Huire
information mainly to support the targets relatedhwthe progressive realization of the right to teraand
sanitation through increasing the number of pewjille access, improving existing service levels prafressively
eliminating inequalities in access to servicesexfhg the established principles of the humantrighwater and
sanitation, as recognized in Resolution 64/29hefUN General Assembly in July 201%8.”

Water statistics and accounts should provide sa@ahographic information about the main source rofkihg

water used, as well as the main type of toilet sawlage disposal used by the population, as expléngection VI
of Chapter 3 of these Guidelines. This informai®nlosely related to the Millennium Developmemditators 7.8
and 7.9.

The table below summarizes the types of informadind indicators needed for this group of waterqgiedi.

Type of Common indicators for water policy Presented as
Information design and evaluation
Social-demographic * Proportion of total population <« Proportion of total population,
with access to improved water highlighting rural and urbap
and sanitation. differences, as well as subnational
differences.
Physical e Amount of water used by ¢ Household water use per person
households. per day.
* Losses of water in water supply < Proportion of water abstracted that
networks (unaccounted for water is lost in the water supply network.

or non-revenue water may be
used as proxies).

Monetary » Total expenses for drinking water ¢ May be presented as a proportion
supply and sanitation. of the country GDP.

» Efficiency in the collection o * Proportion of amounts billed by
water tariffs or rates. drinking water suppliers and

sewerage providers that is actuglly
collected.

» Financial sources which cover the <« Proportion that is covered by the
expenses of drinking water supply users of the service and proportion
and sanitation. that is covered through transfers

from the government, or other
sources.

* Investments (Gross Fixed Capital < May be presented as proportion|of
Formation) in infrastructure fg total Gross Fixed Capital
drinking water supply an Formation in the country.
sanitation.

-

% UN-Water. A Post-2015 Global Goal for Water. J&ihuary 2014,
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Other e Labor intensity of drinking water « Number of employees per water
supply and sanitation. supply and sewerage connection

Accounts and statistics related to the informatiorio be disseminated

The household and population censuses as well asinflormation from water utilities is useful for eth
determination of the proportion of people with acto improved water, as explained in section Chépter 3.

The monetary supply table of the national accoshtaws the total sales for the concept of water Iguippone

column, and for the concept of sewerage in anotb&armn. On the other hand, the monetary use tablbeo
national accounts shows the monetary values dghalproducts needed for providing the services atewsupply
and sewerage (intermediate consumption), sucheasrielty, chemical products, IT services, etc.heTuse table
also shows the final expenditures done by houssHoltthe services of water supply and sewerage.

National accounts also include information aboum@ensation of Employees, Gross Fixed Capital Foomagas
well as other concepts. The information recordethé national accounts may not have the leveletdidneeded
for the purposes of water policy design, and tleeeeldditional surveys and data need to be cotleantel compiled
using the same concepts. More precision can kengat by adding the information about own produrciio the
activities of water supply and sewerage. This @ared in more detail in section V of Chapter 3.

The physical supply table of the SEEA shows thel tatnount of water supplied by the water supplystd;, and
the amount of water that the different users digghan the sewers. The physical use table of #E/ASshows the
total amount of water received by the differentremuic activities and households from the water Bapgp As in
the case of monetary tables, it is important to plalgsical information of own production for the igityy of water
supply and sewerage.

It is very important to split the activity of watesupply, identified in the International Standartdustrial

Classification of All Economic Activities as divasi 36, into drinking water supply and supply of evafior other
uses, such as irrigation.

How the information can be disseminated

The information may be presented as time seriewiskyathe proportion of people using improved acdeswater
supply and sewerage. It is also important to mlevime series about the investments made in vsaigply and
sewerage. Long time series reveal the policy esipha different periods of time. For example, figeire below
shows that in the decade of 1960 to 1970 the gtatenber of Mexicans received access to improvete
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Figure 4.2.1 Population that gained access to impved water and improved sanitation
in Mexico each decade
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The information can also be presented in mapsydercto show the subnational variations of the propn of
people with improved access to water supply andessgye. The maps are useful for the identificatidn
subnational areas where more investments are needed

164



Figure 4.2.2 Investments on water supply and sewega as proportion of GDP in Mauritius
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4

It is also important to provide information abolitthe financial flows associated with water supphyd sewerage.
This can be achieved by performing the full seqeeofceconomic accounts for water supply and sewegrag

shown in section IV of Chapter 2. Figures 2.4.h#l 2.4.12 show a graphical presentation of the esazpi of

economic accounts for water supply and sewerage.
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1. Information about water resources management

Information to be disseminated

The policies related to water resources managerfeee quadrant Il of Figure 1.2.2, of Chapter 1)unexy

information mainly to support targets associatethvinprovements in the sustainable use and devednprof

water resources. Different policy measures wilhkeessary to balance renewable water resourcksnereasing
abstractions. Achieving this balance can involedicy measures either directed at reducing watenashel, or

increasing water supply. There is therefore sonexlap with the information of the previous sectias,access to
improved water affects the abstraction of wateoueses.

Reduction in water demand either requires a redudtn the losses of water incurred during convegaand
distribution and a better allocation of the reseurc

On the supply side, there are different optiongrioreasing water storage and conveyance capathis includes
the construction of dams, aqueducts, and watergugpyorks.

The table below summarizes the types of informadind indicators needed for this group of waterqgiedi.

Type of Common indicators for water policy Presented as
information design and evaluation
Physical * Abstractions of water by the <« As proportion of Total Renewable
different economic activities and Water Resources.
households.

« Amount of water usé€t by the e Usually shown proportion of water
different industries and used by the following groups of
households. users:

0 agriculture,

o households,

0 manufacturing, mining
and services.

0 cooling for electricity
production.

 Losses of water in agricultute ¢ Proportion of water abstracted that
(e.g. in conveyance systems) is lost in the drinking water supply

* Losses of water in water supply network and in irrigation canals.
networks (unaccounted for water
or non-revenue water may be
used as proxies).

e Storage capacity « Artificial reservoir storage capacity
per capita, or as proportion of
surface runoff.

e Storage capacity of lakes, aquifers,
and soils.

% Water use includes the abstractions for own useedl as water received from other economic eitg. water suppliers).
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Monetary e Water productivity by economic ¢ Ratio of Gross Value Added fo
activity Water Abstractions or Water Use
by the different economic
activities.
* Investments (Gross Fixed Capital + Gross Fixed Capital Formation |n
Formation) in water different water infrastructure, as
infrastructure. proportion of GDP.
Other e Labor intensity of drinking water ¢ Number of employees per water
supply and sanitation. supply and sewerage connection

Accounts and statistics related to the informatiorio be disseminated

The physical supply and use tables of the accahug the amounts of water abstracted by the diftezeonomic
activities and households. They also show the asoof water received from other economic actisitias well as
losses in distribution. The monetary supply ane wables show Gross Value Added by the differennhemic

activities, such that the productivity ratios candalculated.

National accounts also provide information aboutesiments (Gross Fixed Capital Formation) in water
infrastructure. The previous section of this ckajcludes water infrastructure directly relateddtinking water
supply and sewerage. This section includes inverstsnin water supply infrastructure for irrigaticartificial
reservoirs, aqueducts, and other infrastructurelmectly related to drinking water supply and sege.

How the information can be disseminated

In order to present a holistic view of water supghg demand dynamics, users should be providedinigimation
about the complete water cycle. For example,ithed below is useful for identifying the main coomgnts of the
water cycle in Mexico. The figure shows that agéarproportion of the rainfall is transformed into
evapotranspiration, and the rest infiltrates toabaifers or runs off through the surface. Wadethen used by the
different economic activities and households. Wated is then “consumed” (See concept of FinaleWdse in
chapter 3) or returned to inland water resources/emtually flow to the sea. In the diagram, géaproportion of
the water use is for hydroelectricity.
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Figure 4.3.1 Representation of the water cycle in bkico
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Even though the figure above is based on averagesfit is helpful to fully understand water supplyd demand
dynamics. It is also important to construct timeieseof some of the relevant data.For examplema series of
precipitation, as exemplified in figure 3.2.2 inagiter 3, helps to illustrate the extent of variaian water supply
conditions which policy makers are likely to facerass time. Information such as this supports aenmalistic
approach to water management. Time series of pratim should be presented on a monthly (see famgple
figure 3.2.3 in chapter 3) as well as annual bd&¥ig.and wet years can be identified by lookingh&ttime series of
the volume of water stored in lakes and artificgervoirs. See for example figure 3.2.5 in Chapte

It is important to also show long time series @ #bstractions of water through time. For exantple figure below

shows a steady increase of water abstractions @80 to 1980 in the United States of America. &ih880 the
abstractions have not grown significantly, everutifothe population continues to grow.
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Figure 4.3.2 Trends in water abstractions and popaition in the USA
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POPULATION, IN MILLIONS

Physical data can be combined with monetary dathgaen social data, for the presentation of iatationships
between variables. For example, the figure beloows the share of GDP by economic activity in Baisau This

information is contrasted with the share of watg,as well as formal employment.
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Figure 4.3.3 Share in GDP, formal employment and war use in Botswana
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The information in the figure above should alsgbesented as a time series in order to show chahgmsyh time
of the abstractions of water by industry, as wesllttee contribution to GDP. The quantities can Xgressed in
terms of productivity: the ratio of Gross Valueddl to water abstraction.
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IV. Information related to water pollution and water quality

Information to be disseminated

The policies related to water pollution and wataglgy (See quadrant Il of Figure 1.2.2 in Chaptgrrequire
information mainly to support targets associateith the reduction of water pollution and increasvager quality.

The table below summarizes the types of informadind indicators needed for this group of waterqgiedi.

Type of Common indicators for water policy Presented as
Information design and evaluation
Physical * Wastewater treated. * Proportion of polluted wastewater
* Pollutants removed from that is treated.
wastewater. * Proportion of pollution that is
removed by wastewater treatment
plants.
» Pollution generated, as measuted < Pollution loads generated by the
by different parameters. different economic activities and
households.
* Pollution removed by wastewater ¢ Proportion of pollution generated
treatment plants. by economic activites and

households that is removed by
wastewater treatment plants.
* Water quality of different water ¢ Pollution parameters at different

bodies. points.
Monetary * Value added per unit of pollution <« Ratio of Gross Value Added and
emitted. pollution generated by economic
activity or group of economic

activity.

Section IV of Chapter 3 discusses the differenapeaters which can be measured to determine thetipallloads
in wastewater. Pollution loads can be expresseerms of different parameters (E.g. BOD5, COaJyemetals,
nitrogen, etc.)

Accounts and statistics related with the informatio to be disseminated

The pollution loads generated by the different eooic activities and households is recorded in timession
accounts, as described in section IV of ChaptelEkission accounts have the pollution loads geedrhy the
different economic activities, as well as the ptln loads removed and emitted to inland water ueses. This
information can be contrasted with the informatiomonetary supply and use tables in order to gegaarombined
indicators.

In addition, the SEEA Experimental Ecosystem Actswan provide information related to the followisgues:

*  Water quality.
» Ecosystem carrying capacity to absorb the diffetgm of pollutants.
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* River fragmentation indicators.
* Wetland extent.

* Environmental flows.

* Mean species abundance.

How the information can be disseminated

The information can be presented as a time sen®sisg the total emissions of economic activitiad &ouseholds
in the country or territory. Emissions can be casted with economic growth in order to show cauplor

decoupling. For example, the figure below showsssions to water in the Netherlands. The figurewshthat
emissions of heavy metals and nutrients to the nwaterses have consistently decreased despite @oogoowth

from 1995 to 2008.

Figure 4.4.1 Economic growth and net emissions obpution in the Netherlands
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.V. Information about extreme events and other ravant information

Information to be disseminated

The policies related to extreme hydrometeorologisadnts (See quadrant IV of Figure 1.2.2 in Chapjeequire
information mainly to support the targets relatedreducing the risk of water-related disasters.is Thcludes
information about droughts, floods, hurricanes, atcwell as their effects on populations and econ@activities.

Besides the information included in the four “quads” or groups described in chapter 1, additiom@rmation
should be collected concerning other issues, ssighf@mation related with water governance.

Accounts and statistics related with the informatim to be disseminated

The SEEA Experimental Ecosystem Accounts can peowundormation related to extreme hydrometeoroldgica
events:

* Wetland extent.

» Water flow regulatory services provided by the wstieds.

The information about the storage capacity provibgdrtificial reservoirs, lakes, aquifers, wetlandnd land, is
also very important to assess the vulnerabilitg cbuntry or territory to floods and droughts. hétstatistics, such
as time series of precipitation, frequencies ofibanes impacting in the country or territory, mapglood prone

areas, etc, are also useful for policy design amatuation.

The information about financial flows, which is niened in the previous sections, is useful for eaihg water
governance indicators.

How the information can be disseminated

Long time series of precipitation and water starelhkes and/or artificial reservoirs are usefultfee identification
of drought periods, and to estimate their intensltdicators showing the storage capacity (natanalor artificial)
per capita are useful to assess the vulnerahbilifppbds and droughts.

Economic information from national accounts andistias is useful for assessing the damage caugeftdughts
and floods.
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.VI. International data collection initiatives

There are several international initiatives collegtdata from countries or agencies within coustrieSome
examples of international initiatives for data eotion related to water are the following: FAO Agtat survey on
water, OECD-Eurostat water questionnaire, UNSD-UN®&BRter questionnaire, WHO and UNICEF Joint
Monitoring Programme (JMP) for Water Supply anditsion, Global Analysis and Assessment of Samitaind
Drinking-Water (GLAAS), among others. The informoat compiled according to the statistical methodade
presented in these Guidelines can be used to rddpail these international initiatives.

Data collected
Section 1 of Chapter 3 provides a list of 30 d&ens which constitute a minimum set creating a celmgnsive

picture of the flows. The following table showsstlist of data items and indicates the internalanitiatives
which collect information for each data item.

Data collected by
Num IRWS Name of Flow WHO- WHO-
code/SNA FAO OECD- | UNSD- | GLAAS | UNICEF
code Aquastat | Eurostat | UNEP JMP
1 B.1 Precipitation. X X X
2 B.2 Inflows from other countries X X X
3 Cl Evapotranspiration X X
4 H.1 Returns to Inland Water
Resources
5 E.1l Abstractions of Inland Water X X X
Resources
6 E.2 Collection of precipitation
7 E.3 Abstractions from the sea
8 1.1 Losses X X
9 F.2 Exported water X X
10 G.2 Imported water X X
11 F.1/G.1 Water supplied/Water X X
Received
12 F.3.2/G.3.2 Reused water X
13 “Water Final Water Use in SEEA-CF
consumption”
14 H.2 Returns to the sea
15 cz2l1 Outflows to neighboring X X X
countries
16 C.2.2 Outflows to the sea
17 J Waterborne releases to other
economic activities
18 K.1 Waterborne pollutant
emissions to the environment
from point sources
19 K.2 Waterborne pollutant
emissions to the environment
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Data collected by
Num IRWS Name of Flow WHO- WHO-
code/SNA FAO OECD- | UNSD- | GLAAS | UNICEF
code Aquastat | Eurostat | UNEP JMP

from non-point sources

20 L.1 Output (at basic prices) of
Drinking Water Supply and TrackFirt’
Sewerage Activities

21 L.3 Intermediate Consumption TrackHin

22 L.2 Compensation of Employees TrackRin

23 M.1.2 Other Taxes on Production TrackRin

24 N.1.2 Other Subsidies on Productipn TrackFin

25 Not in IRWS | Property Income TrackFin

26 Not in IRWS | Current Transfers TrackF|n

27 N.2 Capital Transfers TrackFin

28 P.1 Gross Fixed Capital TrackFin
Formation

29 S Population by main source of X
drinking water.

30 T Population by type of toilet X
and sewage disposal used.

FAO-Aquastat also compiles information about tleeegge capacity of artificial reservoirs in courdriel his data
item is not included in the list above, but is gbsot of the list of data items of the IRWS ans@sy important for
water policy design and evaluation. None of thaatives listed above collect information abootlption loads
generated or emitted to inland water resources.

Core water tables

The SEEA provides great flexibility in the compitat of water accounts in order to satisfy the nesfdsountries
with different water problems and at different lsvef development. Each country can decide whadoants and
tables to compile according to its own prioritidentified. However, some basic information maycbenmon to
most countries and can be used to do comparisonagountriesThis basic information in the accounts can be
summarized in the core water tables. The coreesaban be useful to collect data from countries tanchake
international comparisons. Core tables providdrifamation needed by most international questaims.

The core water tables aim to provide the minimufermation useful for policy design and evaluatiohey
provide both monetary and physical information icombined presentation. As such, the core wabdedagive a

succinct, policy relevant presentation. The cat#es build upon the SEEA Central Framework, SEE&taN and
the IRWS.

%" The TrackFin initiative is expected to collect@llmost of the data items about monetary flows.
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Table 4.6.2 SEEA core water table 1: combined physal and monetary table (preliminary)

Industries (by ISIC division) Taxes less Actual final
subsidies on consumption
Rest of products, trade ar
ISIC 05- SIS Total  the world ransport margins

ISIC 01-03 33, 41-43 ISIC35 ISIC36 ISIC 37 38,3;%, 45- industry

Government

(%)
=
<]
<
)
(2]
>3
o
2

Supply of water products(Currency units)

) L.1.2+M.1.1.2
Sewerage services 1. 1. 1. 1. 1. 1. 2. M.1.1.2-N.1.1.2 N.1.1.2

Intermediate consumption and final use(Currency

units)
| Natural water L4 L4 L4 L4 L4 L4 L4 L4 L4 L4
Sewerage services L5 L5 L5 L5 L5 L5 L.5 L.5 L5 L5

Gross value addedCurrency units)

Use of water(Millions m3) E+G E+G E+G E+G E+G E+G E+G F.2+F.4 E+G+F.2+F.4

- Total Abstracon ~~E E E E E E E L E

Use of water received from other economic units G G G G G G G F.2+F.4 G G G+F.2+F.4
G.1+G.
Received wastewater .3+G. .3+G. 3+G.4 G.3+G4 G.3+G4 G3+G4 G.3+G4 4 F. G.3+G.4+F.4
Supplyofwater(Millonsm3)  FeH FH o FH P
Supply of water to other economic units F F F F F F F G.2+G.4 F+G2+G4
[ Distributed water/water for own use F1+F2 F.1+F2 F1+F2 F1+F2 F.1+F2 F.1+F2 F1+F2 2 G. F.1+F.2+G.2
Wastewater F.3.1+F.4.1 F.3.1+F.4.1 F.3.1+F.4.1 F.3.1+F.4.1 F.344FF.3.1+F.4.1 F.3.1+F.41 G.4.1 F.3.1+F.4.1+G.4.1
2 F.3.2+F

Total returns H H H H

Water consumptior (Millions m3)

For water supply P.1.1 P.1.1 P.1.1 P.1.1
P.1.2
Closing Stocks of fixed assets for water supply 0.11 0.1.1 0.11 0.11

(Currency units)

0.1.2

Note 1: the codes in the tables are provided as an indication that the data items are in the IRWS. They may be to be revised.
Note 2: The rows and columns highlighted in yellow show the information of most relevance to quadrant I.
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Table 4.6.3. SEEA core water table 2: water resoues accounts (preliminary)

Type of water resource
Surface water Ground-Soil water

Artificial Lakes Rivers Glaciers, water
reservoirs and snow and
stream ice

Additions to stock

Returns H.1.1.1 H.1.1.2 H1.13 H.1.14 H.1.2
Precipitation B.1 B.1 B.1 B.1 -_
Inflows from other territories B.2 B.2 B.2 B.2 B.2

Inflows from other inland D.2 D.1

Discoveries of water in
Reductions in stock

Abstraction E.1.1.1 E.J1.12 E113 EJ1.15 E.1.2 E.1.3
of which for hydro power
for cooling
Evaporation & actual Cl1 C.l C.l1 C.l1
Outflows to other territores c21 c21 c21
Outflows to the sea - C.2.2 C.2.2 C.2.2
Outflows to other inland water D.2 D.2

Total

H

B.1
B.2

D

E.1l

E.a.a

E.a.e

C.

1

cz21
C.22

D

Note 1: the codes in the tables are provided as an indication that the data items are in the IRWS. They

may need to be revised.

Table 4.1.1 shows the SEEA core water table 1 igltihg the physical and monetary information dilyec

related to the activities of water supply and seger as well as the use of the products genenaaacely
natural water and sewerage services. Table glb®s the SEEA core water table 2 with all thevaht

information about the water cycle.

177



REFERENCES:

United Nations Economic Commission for Europe. MakiData Meaningful: A Guide for Writing Stories
About Numbers. UN 2009. ECE/CES/STAT/NONE/2009/4

Hsu, A., L.A. Johnson, and A. Lloyd. 2013. Measgritrogress: A Practical Guide From the Developérs o
the Environmental Performance Index (EPI). New Hiav&ale Center for Environmental Law & Policy.

United Nations Statistics Division.- Internatiof®commendations for Water Statistics.- 2012.

World Health Organization. Tracking national fical flows into sanitation, hygiene and drinkingtem
(GLAAS working paper). 2012

178



24 June 2014
Rev 15

Chapter 5 INCORPORATING WATER ACCOUNTS AND STATIST ICS
TO THE REGULAR STATISTICAL PRODUCTION
PROCESS

This chapter discusses the different consideratimtessary for the regular production of water anto
and statistics. The chapter addresses the issl@ed to the establishment of a long term progodm
implementation of the accounts within the Natio8#dtistics System (NSS), involving several stepglwvh
include strategic planning; coordination, monitgramd reporting; and improving statistical systems.

Different tools to achieve implementation will besalissed in this chapter, such as National Stredeigir

the Development of Statistics (NSDS), which are mmast widely used tool for statistical planning in
developing countries. Their concepts are howevplicgble to developing and developed countries.

IV. Inter-organizational collaboration

. Identification of partners and stakeholders

. Institutionalization process

V. Strategic management cycle

. Assessment of the National Statistical System

. Statement of strategy and implementation

. Evaluation

VI. Production management cycle

. Assessment of the production process

. Action plan for improvement and its implementation
. Evaluation
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l. Inter-organizational collaboration

Identification of partners and stakeholders

The data required to compile water accounts antistita, as explained in Chapter 3, is collected by
different members of the National Statistical Sgst@NSS), including the National Statistics Offi@nd
several line ministries, agencies, or authoritiejch will be referred to generically as agencigs o
organizations in this Chapter. Agencies typicailyolved in the production and use of water accewamd
statistics includ@:

* National statistical offices

* Government agencies (at the national, state/pralioc local levels) responsible for:

o Water
Meteorology and hydrology
Agriculture
Environment
Energy
Central Planning
Finance (or central banks)
Geology or geological survey
o Land use and land planning

» Water suppliers and sewerage service providersefgovwent and non-government)
» Water research organizations (e.g. government &gnmiversities)
* Non-governmental organizations (e.g. water induasgociations, farmer associations)

O O0OO0OO0OO0OO0OO0o

The roles of the different agencies regarding watdicy and management may be more or less cezechli
depending on the country. Chapter V of the IRW&jotes guidance about the institutional arrangement
needed.

Some countries have a national Ministry of Watesdreces, like in the case of China and India, or a
national Ministry of Water Resources and Irrigatibke in the case of Jordan and Egypt. Thesestias
play a key role in defining the country’s wateripigs. They should therefore be among the maimpest

in defining the strategic planning which leadslte tegular production of water accounts and sizgist

Other countries may have a national water agen@harge of water management and policy definition,
which may be under the coordination of a nation@hidry of Environment, as is the case in Mexico.
Other countries may have a decentralized arrangemvéh provincial, state, or regional water minigs or
agencies with autonomy of action, but possibly urtde coordination of an environment ministry, sishie
case of France and the United Kingdom.

It is therefore essential to fully understand tlegal framework which determines the roles and
responsibilities of different agencies. Once thignderstood, it is important to identify the kegrtners for
initiating a long-term strategy for the productiohwater accounts and statistics. An agency shbeld
identified from the beginning to sponsor and lela@ initiative. In many cases two or three agenagiay
assume the leadership. For example, the MinidtrWater Resources, in partnership with the National
Statistical Office, may decide to implement theatggy for producing water accounts and statisticthe
country. These two agencies may convene the atigncies to join the initiative.

2 United Nations Statistics Division. Internatiofcommendations for Water Statistics. 2012
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Water accounts and statistics should also be seen@mponent of a strategy with wider scope fer th
production of environmental-economic accounts. Ppheduction of water accounts and statistics should
therefore be under the leadership or co-leadershithe country’s overall strategy for environmental
economic accounts. In some cases however, wateuats and statistics may be prioritized and define
the initial field to be developed, leaving the umibn of other environmental accounts and stasistc
future stages.

Inter-organizational arrangements: the case of Ausalia

In Australia, environmental data are dispersed ouenerous agencies, departments and institutes,
requiring considerable effort to attain compattpiland accuracy. In its role as the NSO, the
Australian Bureau of Statistics (ABS) has had aminent role in building partnerships, alliances
and collaborations to assist the development of AB& Water Account, Australia using the
SEEA-Water framework.

The ABS has worked closely both formally and infatip with the Department of Environment,
the Bureau of Meteorology (BOM), the National WaBmmmission and the regional authorities to
promote the use of the SEEA framework and harmahisalifferent standards and classifications
from among the producers of environmental data.s Tinvolved a range of activities on
environmental accounting including regular senawel meetings, joint membership of working
groups, development of case studies and projectshwhcorporated both commonwealth and
regional agencies, presentations to staff acrosscigs and the placement of an ABS officer in the
BOM to provide technical advice and
expertise.

As well as significantly improving the timing andiajity of the ABS Water Accounts and the
information base for environmental policy developtnand monitoring, these collaborations have
enhanced the skills and capabilities of staff witthiese agencies.

Institutionalization process

Strategies defined by the leading agencies willinedfective if they do not consider the culturaldan
institutional characteristics at the core of thgamizations which are responsible for transforntimgse
strategies into outcomes. Organizations and tliigduals who populate them are suspended in aofieb
values, norms, rules, beliefs, and taken-for-gihiatessumptions. These cultural elements are integthe
functioning of any organisation, and specify thenfs and procedures it should addps such they
provide organizational blueprints and create thérenment in which strategies are implemented, vkmo
by social scientists as institutions. Institutionay be defined as the rules that guide how pewafitan
societies live, work, and interact with each otier.

29 Meyer, John W. and Brian Rowan. “Institutionaliz&agianizations: formal structure as myth and cergnio
American Journal of Sociology 83: 340-363. 1977.
39 Millennium Ecosystem Assessment, 2005.
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High-level management support and commitment isugial condition for implementing the strategies
defined by the leading organizations. As part dfding a strong system of management culture inoiyd
values, norms and shared beliefs to support intiegrasenior management should focus on laborioglst
human resources issues, recruitment of professippabvision of training to all classes of staffdatme
development of training material. This is due te fact that integration of accounts and statistuibs
change the roles and responsibilities of staff imed in their production.

The institutional, organizational and legal coraig of each country may be reflected in different
legislative frameworks and codes of practice. 8giat planning helps to establish within the nationa
statistical system the institutional arrangememisded to promote the coherence of water relat¢idtiis
across the entire national statistical system,d®ielgate responsibility from collection to dataledge, to
compilation and dissemination for an efficient mgeraent of the statistical program.

Inter-organizational arrangements: the case of Brail

In Brazil water resources data are dispersed acsessral institutions. Initiatives related to

environmental-economic accounting began in ear801But only became concrete in 2012. An
agreement signed by the National Institute of Gaplky and Statistics (IBGE), the National

Statistics Office; the National Water Agency (ANAhe federal water resources authority; and
the Secretariat for Water Resources and Urban &mvient of the Ministry of Environment, the

water resources policy coordinator, created the i@ittee which has the mandate to develop
water accounts in Brazil (see figure below).

Figure — Water accounts inter-organizational areamgnts.

Ministry of

Ministry of

Environment Plannin g and

Management
(MPOG)
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Inter-Ministry ordinance n2
236/2012

The Water Accounts Committee has presented the riasults in accordance with the SEEA.
Historical data concerning information on physisalter from 2000 to 2013 has been consolidated
so far. The ANA is responsible for managing theidiel Hydro-Meteorological Network with
water quality and quantity data coordinating theidteal Water Resources Information System
(GIS technology) and publishing the Brazilian Wakgsources Report. The Report has been
published annually for the last 5 years, and isrdgeilt of a multi institutional partnership. It
presents water statistics compiled from over 5@stater resources and environment institutions
and about 10 federal institutions. IBGE also plagsmportant role in this partnership, applying a
number of national surveys related to manufactyrimgter supply, wastewater treatment and
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agriculture activities. Some adjustment to theseveyts will be necessary to improve data
collection for water accounts. The Ministry of BEmriment coordinates the process of
environmental data collection. This collaborativedqess among institutions related to water,
statistics and environment, has improved data tyuafid provided the institutional arrangements
necessary to enable to process of generating weteunts.

Inter-organizational arrangements are instrumefiorathe implementation of a process to produce wate
accounts and statistics. The coordination and mavee functions and responsibilities of the lead
statistical agency in the country can be carrietl mare efficiently if this role is supported by ént
organizational arrangements such as advisory cdewsit relationship meetings, memorandums of
understanding, service level agreements and temhmicoperation. These mechanisms of structured
communication, coordination and governance arraegésnbetween all suppliers of data at the national
level provide cohesion across the statistical syster the production of integrated water accoumd a
statistics.

From strategic planning to production

The leading partners in a country, in collaboratidth the various stakeholders, should developrayHo
term plan or strategy to implement water accowrgaally as part of a wider strategy of implementaif
environmental-economic accounts. Strategic planrshould be translated into operational planning,
involving specific programs, projects, and processe

Strategic planning is in fact a never ending cydleontinuous adaptation to the realities encowatém the
implementation process. The next section will ¢éfiare present strategic planning in the form afratsgic
cycle. Once the process of production of accoisniis place, another cycle, more operational inurgtis
set in place. This is referred to as the cyclprofiuction in the next sections. Both cycles aterirelated.
The strategic cycle provides resources to the mtimlu cycle by getting high level sponsorship frime
different partners and sponsors. The productiahecig responsible for delivering the high quabiytputs
needed by the different users of the information.

There are several project management methodolagestandards which are useful for the
implementation of the accounts in countries. é&ample, the Project Management Institatept-for-

profit professional organization for the projectmagement profession, has developed several taols fo
implementing organization wide processes, sucha®tganizational Project Management Maturity Model
(OPM3). This model is a standard developed pricisdranslate strategy into successful outcomes.
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[I. Strategic management cycle

The most important consideration is to see strateganagement as a continuous process, and the
preparation of the initial document represents ah&/ beginning. To be effective, statistical systamust
remain flexible and be able to respond to new delmdor data in a changing environment. Any longrter

or medium-term plan will therefore inevitably reggimodification in the light of experience. As kube
strategic management process should build in méstarto monitor and evaluate progress, to revieav th
strategy and to make modifications when reqditedrhis continuous process is illustrated in thgurfe
below as the strategic cycle. A similar continupouscess or cycle should also exist at the oparatior
production level, as illustrated in figure 5.3.The interconnected elements of the cycle are destri
below.

Assessment of the National Statistical System

The long-term strategy should start with the assess of the current status of the National Stafsti
System (NSS) in the production of water accountsstatistics. Based on the assessment a straietyef
production of water accounts and statistics shbaeldeveloped, and the strategy should lead toraptans
which are implemented and then managed with rededatback, monitoring, and adaptation.

The data necessary for water accounts and statmstime from a wide variety of sources, which inecdv
wide variety of actors. The implementation strgtegould therefore seek the involvement of all vefd
stakeholders. It will require coordinating mectsam$, which vary depending, among other things,aw h
the different water policy and management taskslaaged by the different government agencies.

31 paris 21 Secretariat.- A Guide to Designing a &t Strategy for the Development of Statistics [I$3-
November 2004
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Figure 5.2.1 Strategic Cycle

The assessment should address the following issues:
* Policy needs of information
* Legal and institutional framework, linkages, andrctination
¢ Methodologies and quality of statistics
* Taking stock of the existing capacity for data reeadd to fill data gaps
* ldentify key statistical outputs against agreeditperiteria

The policy needs of information can be evaluateth whe four quadrants for grouping water informatio
presented in Chapter 1. For the legal and ingiitat framework, linkages, and coordination itrigortant

to identify the mandates of the agencies providimg data described in Chapter 3. The issue of-inte
organizational arrangements has been addresske gettion above.

Statement of strateqy and implementation

A statement of strategy, taking into account thigonal and regional policy needs, is an importaapgo
establish a road map for developing the requiregescdetail and quality of water accounts and stesi.
For this purpose, it is proposed that countriealdish a statement of strategy for the implemeoiatif the
2012 SEEA, and within the SEEA, the SEEA-Water, andporting statistics at the national level. This
statement can be incorporated in the review ofNb&onal Strategy for the Development of Statistics
(NSDS) that will be described below.
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The statement of strategy aims to establish thefssttions to accomplish statistical and instanél goals
for the sustainable improvement of water accountssatistics programmes, while ensuring adherémce
best practices in official statistics.

In developing the statement of strategy, consoltstiare needed, preferably in a national seminisn, all
stakeholders, policy planners and other users dimuthe academia and business community. Such a
discussion is expected to help the leading agenoigsioritize the problem areas and ultimatelytevia
plan for the improvement of the supporting statsstivith a view to compile water accounts and stesis
within the framework of the 2012 SEEA, SEEA-WataEnd the International Recommendations for Water
Statistics (IRWS§?

The statement of strategy should include a mandateission statement, values, high level goalsgiBpe
goals, and required activities. The mission statg@mvalues, and high level goals can be part lafger
program, rather than just for water, which mayune a whole set of environmental accounts andsttai
The required activities are part of the action plahich is described below.

The strategies have to be properly and effectivielylemented through a costed and time-bound action
plan, including, if needed, a financial plan inamngting proposals for external assistafice.

An NSDS is a tool expected to provide a countnhvatstrategy for strengthening statistical capacity
across the entire national statistical system (N$8¢ NSDS will provide a vision for where the NSS
should be in five to ten years and will set milest® for getting there. It will present a comprelens
and unified framework for continual assessmentvohweng user needs and priorities for statisticd an
for building the capacity needed to meet theserifige in a more coordinated, synergistic and edfit
manner. It will also provide a framework for mositig, harnessing and leveraging resources (both
natio3rlal and international) and a basis for effecind results-oriented strategic management of the
NSS:

NSDS is the most widely used tool for statisticklnming in developing countries, but its concep®s a
applicable to developing and developed countriégrovides guidance for developing a strategicpdh
implementation, which allows the NSS to respongddlicy needs.

The NSDS is designed through a participatory proded by national authorities, in close collabanati
with key actors in the NSS. Whether the NSDS apgras successful or not depends to a great extenj o

a significant political commitment at the highe=tdl; ii) the degree to which the country is comeutto
this approach and the intensity of the dialoguevbeh producers and users; iii) the mobilization of
necessary resources; and iv) the quality of thivgiiee with technical and financial paers (TFPsif5

32 United Nations Statistics Division. Developing alghl programme for the implementation of the 2088\%nd
supporting statistics

3 paris 21 Secretariat.- A Guide to Designing a &t Strategy for the Development of Statistics [I$3-
November 2004

3 paris 21 Secretariat.- A Guide to Designing a &t Strategy for the Development of Statistics [I$3-
November 2004

3 paris 21 Secretariat.- The NSDS Approach in a Ndlitsh
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Evaluation

In the strategic cycle, the evaluation should ptevinformation about how the information produced h
had an impact on policy decisions, as well as &ntifly the information gaps. Partners and stakadrsl
need to be consulted in order to evaluate the tffawess of the strategy for the production of wate
accounts. The evaluation should consider issuel as inter-organizational collaboration. Evalomti
should consider whether institutional changes aking) place as stated in the strategy.

Issues such as the credibility of the data prodstedld also be evaluated. The evaluation shawidider
whether there is professional independence anduataility of statistical agencies essential touees
public trust. The principles of official statissi@dopted by the General Assembly of the UnitedoNat
provide a good basis for evaluating the NSS andigearecommendations for improving the strategies.
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All. Production management cycle

Assessment of production processes

The previous chapters of these Guidelines provkdemmendations on how to collect data and compile i
to produce information relevant for water policiddowever, producing water accounts and statisticse

is not enough. It is necessary to develop a psooksustained and regular production of the infdiom so
that trends can be identified. It is thereforeassary that accounts become the result of a regtbaess

of production. The production process can be ssea cycle of continuous improvement, as illusttate
the figure below, aimed at producing high qualiagadfor different users of the information.

Figure 5.3.1 Production Cycle
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The cycle starts with the assessment of the pramugirocess. In a first round this may mean the
assessment of the pilot accounts or the first@ditif the accounts. It could also be the assedsofig¢he
existing production process of water and/or envitent statistics. From this assessment an actam fpk
improvement may be designed.
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From strategic planning to data collection processein Colombia

Colombia’s National Statistical Office, DANE, hasdmn compiling environmental accounts for
over 15 years. In the past few years there has dgp@sving interest in water statistics and accounts
partially due to the devastating impacts tzeNifia phenomenon had on the country in 2010 and
2011. Between 2011 and 2012 DANE coordinated amnaliprocess to elaborate a data collection
strategy for water statistics as a first step edhbtablishment of a water statistics program.

To elaborate the strategy a multi-stakeholder ptatfwas set-up consisting of the key actors in
the water policy and water information sectors. Agmately 11 institutions participated,
including the Institute of Hydrology, Meteorologynd Environmental Studies, the Ministry of
Environment and the Superintendence of Public HooiseServices among others. The group
followed the recommendations set out in the IRW®] Enplemented a process that consisted of
the following steps: i) determination of data ned#a®ugh dialogue with users; ii) a review of
existing water statistics, iii) an exercise to ptize data for collection; iv) agreement on théeso
and responsibilities for producing the water stmBsand; v) elaboration of a document which
outlines the data collection strategy.

From the strategy, processes were developed im twdegularly produce statistics for monitoring
Colombia’s National Integrated Water Managemenidypto publish the National Water Study,
to compile water accounts, to generate informatfat is required by regional and urban water
authorities, and to respond to several internatimiiatives.

Action plan for improvement and its implementation

The International Recommendations for Water StesisiRWS) provide guidelines for implementation,
which are useful for developing the action plaras@d on the action plan for improvement of the @ssmf
production, priorities need to be set in order évedop a list of required activities. Prioritielsosild be
established in terms of data items, geographicsaoédahe country where the accounts will be preghare
frequency of data production, and the disaggregatiodata by industries. See section E of Chayptef
the IRWS.

Since most likely the action plan will include aties to be developed by different agencies, itnportant
to clarify the roles and responsibilities of ea¢lihe actors. The strategic cycle should proviue inter-
organizational arrangements needed for the exacofithe action plan. See section F of Chaptef the
IRWS for a more detailed explanation of issues ndigg roles and responsibilities of the actors Iaed in
the preparation of water accounts and statistics.

The list of recommended data items presented ineAnnof the IRWS can be used as a checklist for
developing the action plan. Each data item caads@gned a priority, and responsibilities can lmgasd

to the different agencies to collect the data wjithlity specifications and within a time frame.ctan 1 of
Chapter 3 presents a list of prioritized data itawth project “cards” which may be useful for demgihg

the action plan.

Administrative records from water and wastewatdities and from water ministries or agencies may b

invaluable sources of data. They may replace iagistensuses and surveys, providing accurate data a
lower costs. A constant dialogue should therebmrestablished with the relevant agencies. In ncasgs
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there are intermediate organizations who colleetdaita, such as water utility associations or edgud of

the water supply and sewerage industries. Theragian should consider all the possible methods of
improving the process.

Quality of official statistics is a central concdor all national statistical offices (NSOs). Atetl2010
session of the UNSC, it was proposed that NSOslojeed a National Quality Assurance Framework
(NQAF) for the production of their official statiss. An expert group meeting was organized to
develop guidelines for the implementation of NQAF.

Quality is best defined with thisroad notion of fitness for purpose.hd consensus among statistical
agencies is that that the concept of fitness fap@se of statistical information is multi-dimensabn
and that there is no one single measure of datéyjuExamples of the common quality dimensions or
components include:

relevance;

accuracy;

reliability;

timeliness;

punctuality;

accessibility;

clarity;

interpretability;

coherence;

10. comparability;

11. credibility;

12. integrity;

13. methodological soundness;

14. and serviceability.

©CoNoUR~WNE

The dimensions of quality are overlapping and nelated and, therefore, the adequate management of
each of them is essential if information is to Hefdr purposé®. All these different dimensions of
quality should be considered in the design of thgoa plan for improvement of the process of
production of water accounts and statistics.

Evaluation

The continuous process of improvement of water @otsoand statistics requires constant feedback from
the users of the information. Many users of tHfermation are also suppliers of the data requimdliie
accounts, such as the ministries and agenciesdtarw

The quality of the data produced should be evatuatguality is usually defined using the broad otof
fithess for purpose.. The following characterstinay be evaluated: accuracy, timeliness, acdktysib
interpretability, and comparability.

The results of the evaluation will be useful fanew assessment of the production process, whidheai
to a new plan of action for the next cycle.

%Expert Group on NQAF. Guidelines on NQAF. 2008
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The frequency of publishing accounts and statiscan important element to consider. The addition
resources needed to increase the frequency ofgatibin may well offset the value of maintaining a
network of information suppliers and users of thi@imation, the latter providing constant feedbaxkhe
process.
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