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Guidelinesfor the Compilation of
Water Accountsand Statistics

The Guidelines are organized in five chapteEhapter 1 explains why the implementation of the System
of Environmental-Economic Accounts (SEEA) providessound basis for monitoring water policies.
Chapter 2 provides an overview of the principles and keyoating concepts as the relate to water.
Chapter 3 provides practical guidance on how to compile data needed from the different sources, and
how it is integrated to create a complete and stasi picture. Chapter 4 discusses the derivation of
indicators and other ways of making the informafpyoduced accessible to the different users. FKinal
Chapter 5 focuses on strategies to institutionalize the ant®and maintaining a positive feedback loop to
increase the detail and quality of the data.

Detailed Outline

I ntroduction

Chapter 1 DEVELOPING AN INTEGRATED MONITORING
FRAMEWORK FOR WATER

This chapter discusses different water policy nemadd how official statistics respond to these needs
through the integration of sectoral statistics ithte System of Environmental-Economic Accounts (8EE

a comprehensive framework which facilitates coesisy checks, and produces comparable information.
The SEEA-Water, a subsystem of the SEEA, and tte¥national Recommendations for Water Statistics

(IRWS) are presented as additional tools to spedifi respond to the needs of water management and
policy design and evaluation.

This chapter shows how the information can be dregahusing a structure of quadrants covering a wide
variety of policy objectives, and how these quatiréranslate into official statistics processes.

I. Water policy needsfor information and official statistics
» Official statistics in support of water policy

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

1. Water policy information and its or ganization 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

e Water governance related information

[11. Incorporating water monitoring in National Statistical Systems (NSS)
* Institutional arrangements for an integrated moeimgsystem for water
* National Strategy for the Development of Statistics

* Examples from countries

Chapter 2 INTEGRATION OF DATA IN ACCOUNTSTO RESPOND TO
POLICY NEEDS

This chapter provides an overview of the princiges key accounting concepts as they relate tonimate
order to develop a monitoring system of comprehensconsistent and comparable policy relevant
information. The chapter also gives an overvidwthe standards that are used to classify economic
activities and products.

The concepts are explained through numerical ex@snplhich illustrate the use of the standard tataes
checking data consistency, as well as for providiegbasis for planning the data collection proesss

I. 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
I11. Concepts of the National Accounts

. Sequence of Economic Accounts

. Monetary Supply and Use Tables

V. 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
PROCESSES

This chapter is based on the list of data itemtheflIRWS. The different sources of data are dsedsas
well as the particularities of the data correspogdb different aspects of the natural and econamaiter
cycles. The importance of prioritizing the datems according to each country’s water policies are
highlighted.

The methodologies to collect data are discussetiyding the use of water monitoring networks, distel
information, surveys, censuses and administrae®nds. How and when estimates should be used is
another topic of this chapter. The chapter alsdregbes the issues of data editing, imputation and
validation. The explanations are illustrated vaéiveral examples and exercises.

I. Setting prioritiesfor 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

Il. Physical dataitemsof stocks and flowswithin the environment
. Precipitation and Evapotranspiration

. Inflows and outflows to/from other territories atie sea

. Other flows within the environment

. Surface water stocks

. Groundwater stocks

lll. Physical dataitems of flowsto/from and within the economy

. Abstractions of water

. Water supplied and received by economic units

. Returns of water

. Losses

IV. Physical dataitemsrelated with polluting releases and emissions
. Wastewater supplied and received

. Wastewater returns

. Waterborne releases and emissions

V. Monetary dataitems

. 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
V1. Social demographic data items

. Main source of drinking water used by populations

. Main type of toilet and sewage disposal used byfatipns



Chapter 4  DISSEMINATION OF THE ACCOUNTSAND STATISTICS
TO DIFFERENT TARGET AUDIENCES

This chapter discusses how the data compiled im¢heunts can be used to inform the different ancdis.
The chapter provides recommendations on what irdtaon to report and how to report it, including
several examples from countries. The internatiomahtives that collect the data from countriesl@heir
relationship with the data items of the accoungsadso briefly discussed. The core water accabies are
provided as a tool for providing the minimum infation useful for international comparisons.

I. Information and indicatorsfor different audiences

. The information pyramid

. Indicators for each of the policy quadrants

. Core water tables

1. 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

I11. Water flow balances and indicators

. Sequence of water flows and tables

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

. Numerical example

V. International data collection initiatives

. Data items collected through different initiatives

Chapter 5 INCORPORATING WATER ACCOUNTSAND STATISTICS
TO THE REGULAR STATISTICAL PRODUCTION
PROCESS

This chapter provides an overview of the princi@esl key accounting concepts as they relate torwate
order to develop a monitoring system of comprehensconsistent and comparable policy relevant
information. The chapter also gives an overvidwthe standards that are used to classify economic
activities and products.

The concepts are explained through numerical exasnpthich illustrate the use of the standard tatdes
checking data consistency, as well as for providiegbasis for planning the data collection proesss

I. Inter-organizational collaboration

. Identification of partners and stakeholders

. Institutionalization process

[l. Strategic management cycle

. Assessment of the National Statistical System
. Statement of strategy and implementation

. Evaluation

[11. 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 traimdth a comprehensive and reliable set of
practical materials to assist staff of NationaltiSties Offices, Water Ministries and Agencies and
other stakeholders in countries, in the compilapascess for water accounts and statistics in dader
develop a monitoring system for water policies.e Thethodologies presented are part of the System
of Environmental-Economic Accounting for Water (S&®ater), adopted in 2007 by the United
Nations Statistical Commission, and the SEEA Cérramework, adopted in 2012 by the UNSC as
an international statistical standard. Also, theednational Recommendations for Water Statistics
(IRWS), adopted in 2010 by the UNSC, provide add#i guidance for the compilation.

The Guidelines were prepared as part of the SEEfeWiaplementation strategy which was adopted
by the United Nations Statistics Commission (UNSCR008. The strategy, proposed after ample
consultation by the United Nations Committee of &tp on Environmental Economic Accounts
(UNCEEA), aims to integrate SEEA-Water into theioml 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 comprisedaiiewing four components:
(a) Development of the International Recommendation®\ater Statistics (IRWS),
accompanied by guidelines on supplementary datectian and compilation;
(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 variousoag;
(d) Harmonization of international data collection eitigés 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

The Guidelines were developed following recognitibop the UNCEEA of the importance of
providing assistance to countries in their develephor water accounts and statistics. As such there
was high demand for supporting materials for impgatation.

A Knowledgebase will complement the Guidelines vattditional resources, such as presentations,
worked examples, standardized tables, and diagrdmis. will constitute a “living” source of
materials which is constantly updated.

In order to steer the process of elaboration of Gugdelines, as well as to provide inputs to the
document arEditorial Board, consisting of experts representing countries aiggirozations, was
established. The editorial board had periodic mgstmostly via teleconferences.

An expert group including producers and users ofewvanformation 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 provide feedback for its finalization. The
document also underwent a broad consultation arkeypgtakeholders, and was then submitted to the
UNSC for endorsement.



The Guidelines are written for a multi-disciplinaaydience working in developing water information

systems, water statistics, and accounts.

accountants, and water specialists.

The aceliencludes general statisticians, national

The Guidelines are not written for people with ampecific professional background or training, so
the concepts should be understood by a wide vaokfyrofessionals (e.g. economists, statisticians,
engineers, chemists, biologists, etc). The Guigslican be read from cover to cover, or accordaing t
each reader’s specific needs. The following talilstrates the organization of the document, and
provides guidance on how to read it depending an gpecific requirements of different people
interested in water accounts.

Key question answered

Main audience

for

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

should read this chapter.

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

Chapter 3 What data are needed? How are datg For the experts that will be collecting
incorporated in the accounts? and compiling the data. Important

for setting priorities in data collectign
and making requests of information
to the different organizations that
provide data.

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

Chapter 5 How can water accounts become a | For the managers in charge of the

continuous process?

implementation of the accounts.

Master Exercise

How can the accounting concepts be
more easily grasped?

For the experts that will be collecting
and compiling the data. The exerc|se
complements the explanation |in
chapters 2 and 3 with an exercise
with different levels of difficulty.
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Chapter 1 DEVELOPING AN INTEGRATED MONITORING
FRAMEWORK FOR WATER

This chapter discusses different water policy nestdkhow official statistics respond to these ndbdsugh
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 specificapond to the needs of water management and igisign
and evaluation.

This chapter shows how the information can be degahusing a structure of quadrants covering a wide
variety of policy objectives, and how these quath@ranslate into official statistics processes.

. Water policy needsfor information and official statistics
« Official statistics in support of water policy

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

1. Water policy information and its organization in quadrants

* Quadrant I, improving access to drinking water sawitation services

e Quadrant Il, managing water supply and demand

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

* Water governance related information

I11. Incorporating water monitoring in National Statistical Systems (NSS)
< Institutional arrangements for an integrated maitigpsystem for water
« National Strategy for the Development of Statistics

* Examples from countries



1. Water policy needsfor 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 resintseveral international agreements specifyingets for
water supply and sanitation, as well as a targetthen implementation of integrated water resources
management plans.

The importance of reliable information for develaah purposes is also well established. Policy mgke
citizens, and the international community are \alhre of the role of information in supporting riestased
management, better governance, and greater aidtieéieess. However, “the absence of systematia dat
collection in most countries impedes regular rapgron water resources and water-use trends.” (WWDR
page 158).

Informing water policy requires a great varietydata. Hydrometeorological data is only a subs¢hefdata
required to understand today’s water issues. Drat® many other fields of expertise are necessary t
understand the complex interrelationships of watith aspects of human well-being. Data must be
integrated, analyzed and converted into usefulrinédion for policy-makers, the general public, ngara
and researchers Due to the nature of water, a wide variety ofaswges are necessary to understand the
various ramifications of the decisions which aredmaA comprehensive conceptual framework is tloeeef
necessary to guide the process of data integratidrits transformation into policy relevant infoitioa.

Official statistics are characterized by the systiencollection and processing of data from varifiekls.
Official statistics increasingly include data comirg issues related to the environment, includivager.
Official statistics can provide the information ded to support decision making processes in thé &Gé
water.

Official statisticsin support of water policy needs for infor mation

Countries collect, process and disseminate offisfatistics on behalf of national governments tgtothe
ensemble of statistical agencies and units whichn fineir national statistical system (NSS). Altgbumost
countries have set up statistical systems, thgarration varies from country to country.

The United Nations Statistical Commission (UNSCxwatablished in 1947 as the apex entity of thbajlo
statistical system which brings together the CHigttisticians from member states. It is the higlesision
making body for international statistical activétjeparticularly with regards to the setting of istatal
standards, the development of concepts and methal$, their implementation at the national and
international level. The Statistical Commission mees the work of the United Nations Statistics
Division (UNSD), and is a Functional Commissiortli UN Economic and Social Courcil

The UNSC adopted a set of fundamental principlesfiidial statistics, which guide the work of maNsS
around the world. On 29 January 2014, the Genksakembly endorsed the Fundamental Principles of
Official Statistics adopted by the Statistical Coission in 1994 and reaffirmed in subsequent session
Endorsement by the United Nations General Assemizlgks the first time the Fundamental Principlesehav
received such high recognition at the global prditievef.

! 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.htri1 February 2014




The principles recognize the importance of offigtdtistics for the national and global developnagendas.
They stress the role official statistics play irformed policy decision making in support of susthie
development, peace and security, as well as fouahlkhowledge and trade among States and peoplieb wh
demand openness and transparency. The princigliefc professional independence and accountglwolit
the NSS, as well as coordination among differeatiglers of information.

International efforts have been devoted to stremgtiy the NSSs, especially in developing countrd&rth
mentioning is the Partnership in Statistics for Eepment in the 21st Century (PARIS21) founded in
November 1999 by the United Nations, the Europeammission, the Organisation for Economic Co-
operation and Development, the International Mayekund, and the World Bank, in response to the UN
Economic and Social Council resolution on the goalthe UN Conference on Development. PARIS21 was
born as a response to the challenges faced by diatisticians and decision-makers. The Partnesship’
Consortium was set up as a global framework ofonati regional and international statisticians,|ysta,
policy-makers, development professionals and atkers of statistics. It is a forum and network tonpote,
influence and facilitate statistical capacity deywhent and the better use of statitics

The efforts to improve NSSs are embodied in aegjiatplanning process known as the “National
Strategy for the Development of Statistics (NSD@8lich will be described in more detail below.

Some examples describing how the NSS are set wgrious 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(BNA), which is an internationally agreed standard
adopted by the UNSC through a rigorous process.e @fnthe best known economic indicators, Gross
Domestic Product (GDP), can be calculated from3Né\, as well as many other economic indicators twhic
are widely accepted and comparable between cosiané through time.

The SNA provides standards to compile measuresai@nic activity in accordance with strict accoogti
conventions based on economic principles. Thewdoay framework of the SNA allows economic data to
be compiled and presented in a format designethéopurposes of economic analysis, decision-maird)
policy-making. The accounts themselves preseiat dondensed way a great mass of detailed informatio
about the working of an economy. The SNA concdgtaamework is the basis for producing comprehessiv
consistent and comparable economic information.

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

in 2008. Throughout the years the system has Wwekely used and improved to guide countries indésign

of their economic information systems, which pravidn information pyramid to suit the needs of
researchers, managers and policy makers. Thetltaupports the information pyramid is contindpus
collected in order to provide the information raedi at the different levels. A clear linkage betwealata,
which is costly to collect, and information, whiallds value, is therefore established.

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




Figure 1.1.1 Information pyramid

Less detail

Compilation

More detail
Raw Data

Source: based in UNSD-IRWS

Other standards have been developed to complemer8NA, such as the International Standard Indastri
Classification of All Economic Activities (ISIC) anthe Central Product Classification (CPC), prawidi
harmonized methodological bases for National SiedisSystems.

A standardized system for the environment

More than twenty years ago, Agenda 21 identified tleed for a systems approach to monitoring the
transition to sustainable development and propasespecific solution: the development of integrated
environmental and economic accounts. Over the past decades, the international official statistics
community has responded to this need through tkeldement of the System of Environmental-Economic
Accounts (SEEA).

In 2012, the UNSC adopted the Central Frameworkthef SEEA as an international standard for
environmental-economic accounts. The SEEA CeRraework is a multipurpose conceptual framework
for understanding the interactions between the @ognand the environment, and for describing stauic
changes in stocks of environmental assets. TheASfiEgs statistics on the environment and itsti@hship
with the economy into the core of official statisti It provides internationally agreed-upon standdodshe
compilation of measures to describe the environragdtits interactions with the economy.

The SEEA was developed through a process simildret@ne which led to the adoption of the SNAwds a
collaborative effort of the United Nations StatistiDivision (UNSD), FAO, Eurostat, IMF, OECD andeth
World Bank, as well as experts from different coigst In February 2012, the Central Frameworkhef t
SEEA (SEEA-CF) was adopted by the United NatiomdiStcal Commission.

The accounting framework of the SEEA allows fofafiént data about the environment and its intevasti
with the economy to be compiled and presentedfanraat designed for purposes of environmental-envoo

® System of Environmental-Economic Accounting, Calniramework. White cover publication. 2012



analysis, decision-making and policy-making. Theaants themselves present in a condensed wayaa gre
mass of detailed information about the environmiet,economy and their interactions.

The strengths of using the national accounting é&ork to describe the interactions between the
environment and the economy are manifold. Fitsg, ENA is an international standard for compiling
economic statistics. It provides a set of intaomatlly agreed concepts, definitions and clasdifices which
ensures the quality of the statistics producede $BREA builds up on the infrastructure created radathhe
SNA for integration of environmental informationsing concepts, definitions and classifications cehe
with those of the SNA. This ensures the consistearad comparability of environmental and economic
statisticsy7 and facilitates and improves the anslydi the interrelations between the environment ted
economy.

Second, the accounting framework contains a sefiedentities (for example, those involving supjalyd
use), which can be used to check the consistencygatd. Organizing environmental and economic
information into an accounting framework has theasiage of improving basic statisfics

Third, the accounting structure also allows for tt@éculation of indicators which are precisely def,
consistent and interlinked with each other becabsg are derived from a fully consistent data syste
Compared to the use of loose sets of independeattiulated indicators, using indicators that argved
from the accounts has the advantage of enablingeuanalyses of interlinkages and of causes fangés,
complemented by scenarios and prognoses on the dfastientific macro-economic modéls.

The following figure illustrates the integration eéctoral statistics into environmental accounwhile
statistics provide different sets of data for diffiet specific purposes, accounts provide a compEden
“image”, which emphasizes the relationships betwberdifferent elements of a complex system. Moeeov
data gaps can be identified and the remedies place.

" SEEA-Water 2.24
8 SEEA-Water 2.25

% SEEA-Water 2.26



Figure1.1.2 From sectoral to integrated infor mation

Sectoral Data Integrated information

After the adoption of the SEEA-CF, the SEEA Expemtal Ecosystem Accounting was developed and
presented to the UNSC in 2013. It was designddattk changes in ecosystems, and link those changes
economic and other human activity. Ecosystem auaug is still experimental, and has not yet begopsed

as an international statistical standard. It ptesia synthesis of the current knowledge in tHd &ed is a
starting point for the development of ecosystenoanting at national and sub-national levels.

The concepts of environmental economic accountiagevdeveloped for the case of water before the SEEA
CF was adopted as an international statisticatlstah The SEEA-Water was adopted as an interitistital
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 data tha
describe the natural water cycle as well as themajicle through the economy. This conceptual éwaork

is intended to support decisions that have an impacwater resources, their use and their developme
Being a subsystem of the SEEA, the framework veillilitate evaluation of the interactions betweernewa
resources and other natural resources, as wetlosygtem services.

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

In 2013 the UNSC also endorsed the Framework fer Dievelopment of Environment Statistics (FDES
2013). The FDES is a multi-purpose conceptual atadistical framework that is comprehensive and
integrative in nature and marks out the scope sirenment statistics. It provides an organizingisture to
guide the collection and compilation of environmetstistics at the national level. It brings togetlata
from the various relevant subject areas and soulcessbroad and holistic in nature, covering tbgues and
aspects of the environment that are relevant fticypanalysis and decision making by applying itctoss-
cutting issues such as climate change. The UNSGrsed the FDES, as well as the Core Set of Enviemttm



Statistics, and an Action Plan for putting the FOIESvork®. The core set of Environment Statistics includes
data about water based on the IRWS definitions.

1. Water policy information and its organization in quadrants

As mentioned before, the System of National AcceoyBiNA) serves as a platform to produce all kinds o
economic indicators, such as Gross Domestic Pro@kioP), Gross Fixed Capital Formation (GFCF), and
many others, which are useful for policy design amdluation. These indicators are comparable,istamd,

and provide a comprehensive view of the economie 3equence of national accounts generates several
balancing items, which are indicators themselvesised with other data such as population, yieltitehal
indicators.

In the same way, the System of Environmental-Ecdn@uncounts (SEEA) provides the basis for develgpin
all kinds of policy relevant indicators to guidelipp design and evaluation. The indicators prodithy the
SEEA include many other aspects not included inSN&A. Moreover, the indicators calculated with the
SEEA are coherent with those calculated with thé& SNthe combination of indicators based on the Sid
the SEEA provides a great variety of indicatorstloe economy and environment to inform policy makers
Likewise, several indicators specific to water danderived from the SEEA-Water. They also assist,
combination with other statistical standards, viltle integration of social data, such as demographit
labor statistics.

The figure below shows a way of organizing the iinfation into groups. While the groupings are chose

mainly for statistical considerations, they alseatly relate to different aspects of water relgielicies. 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 Il

Water and Governance Water
the environment and risks

[l v

19 UNSD website: http://unstats.un.org/unsd/envirentfides.htm



The information is directly linked to each of theef broad areas of water policy objectives, as shiowthe
figure below.

Figure 1.2.2 Broad grouping of water policy objectives

Managing water
supply and demand

Improving access to
drinking water and sanitatio
services

I Improving 1
Improving the G Water Adapting to
condition and OVErnance extreme
services provided by events
water related ecosyste

\Y,

Depending on country priorities and water managermnissues, as well as the degree of statistical
development and available resources, each couatrglecide on the level of detail for the data cbiten and
compilation process for each of these five groupspending on the level of detail and type of infation to

be collected, countries may decide to implemeriedifit sections of the SEEA, usually starting whtbse in

the standard Central Framework (CF), and then ngowirthe SEEA Ecosystem Experimental Accounts. This
is explained below for each group or quadrant.

Quadrant |, | mproving accessto drinking water and sanitation services

The first quadrant refers to all the informatiorated to the provision of drinking water and sditta
services to households, including health centedssahools. It includes physical and monetary datut the
production and consumption of drinking water andesage, products classified with the four-digit esaf
CPC 18000 and 94110, produced by the activitieasatér supply and sewerage, classified with the-thgit

codes of ISIC 3600 and 3700.

The physical information includes the amount ofevaupplied by the utilitiésto households (which can be
classified by income), as well as to other usdms,amount of wastewater generated and either tedlduy
wastewater utilities or discharged directly to #m/ironment. The monetary information includes phiee

of the services, as well as all the financial floatghe water and wastewater utilities, includingedl capital
formation, consumption of fixed capital, and comgmion of employees (see chapter 2). This monetary
information is part of the Global Analysis and Assment of Sanitation and Drinking Water (GLAAS)
project led by the World Health Organization.

Quadrant |1, Managing water supply and demand

1 The term utility is used for both private and paleinterprises that perform the activities of digkwater supply and
sewage collection and treatment.



The second quadrant, Managing water supply and emefers to the information related to the watgie
in nature and in the economy. It includes therabtbn, use, reuse, and return of water resourgehe
different economic activities and households, at asehydrological information required to estimatetal
renewable water resources.

The information includes amounts, in physical ynifswater abstracted by the different economidvaies,
water supplied to the different users, wastewateegated by the different users, wastewater trestddsent
for reuse or discharged to the environment. Thaetary information includes gross value added, el as
intermediate consumption, especially of water (ABG00) and sewerage (CPC 94110). Gross fixedatapi
formation and consumption of fixed capital is allsportant for understanding water supply needs,ombt
for drinking water as mentioned in quadrant |, &#lsb water supply for agriculture.

Quadrant |11, Improving the condition and services provided by water related ecosystems

The third quadrant, improving the condition and/gxs provided by water related ecosystems, redead
the biophysical information necessary for trackithgnges in extent and condition of water-related
ecosystems, as well as for measuring the ecosysderites provided. The measurements include $tatfist
data as well as cartography about the conditiodgpaovisioning services of the related ecosystems.

The information includes the different characté&gsaind state of water bodies (rivers, lakes, \mdtda
aquifers), such as the amount of pollutants inthter and water beds, the quantity and diversitgyopfatic
life living in the water bodies, the disturbancegshe natural path of water, etc. It also inclufiew analyses
to determine flow patterns and quantify requiredirammental flows.

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

e Water quality indicators

e Actual renewable water resources based on the steps\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 1V, Adapting to extreme events

The fourth quadrant, adapting to extreme eventsrg¢o the information related to extreme evemtgrig an
impact on water ecosystems, such as floods andybteu It includes information about the frequeaoy
magnitude of the events and their effects on thgujation and economy. It includes all the expaméi
related to mitigation, adaptation, as well as reatesh.

The information includes magnitude and return piri@f precipitation, storms, as well as hydrologic
droughts. Other data include cartographic infororatabout areas prone to flooding, data on housimy a
economic activities in those areas, and artifiakrvoir storage capacity for flood control.



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

Water governancereated information

The information in the different quadrants desatibbove will be useful for assessing aspects ofiwat
governance. For example, all the financial infaiorg the information on human resources requicedife
water sector and for water resources managemevidprthe basis for informing about water governance
The SEEA provides a framework for coordinated wanmiong the different institutions participating iater
management activities.

A11. Incorporating water monitoring in National Statistical Systems (NSS)

The NSS must be able to respond in a precise, teeand sustainable manner to ongoing changes in
societies and economies including, among othegghinew information requirements. This responseillgho
entail a co-ordinated national effort aimed at ioying the mechanisms and processes needed to produc
relevant statistics.

While national statistical offices are usually resgible for compiling and disseminating officiahtsstics,
statistical units in line ministries are also rasgble for collecting and providing sector specdata which
are key to monitoring development progress. lthisyefore, imperative that the specific information
requirements of each relevant sector are integiatedhe design of the NSS.

« development policies require comprehensive data fo/ariety of sectors to be effective;
* itis necessary to integrate and disseminate ddieected by line ministries and national statidtica
offices to meet the results-based development agend

A NSS brings together key stakeholders, includirggifutions involved in producing, supplying andhgs
official statistics.

Typically, the NSO has a legal mandate to coordiaativities so that data collected, compiled and
disseminated by different sectors and agenciesargistent and comparable and can be used with
confidence. Sectoral statistics are produced thralg statistical system of each sector which neay b
functionally centralized or decentralized withirtNSS.

Mainstreaming of sectoral statistical systems meguihat stakeholders involved in producing, supgland
using sectoral statistics are more involved inftmetioning of the NSS. They should also work watdth
other and with the NSO to develop shared goalscamgb-cutting strategies, and to streamline irtfital
and coordination arrangements. The intended outée@e NSS capable of efficiently and effectively
monitoring development progress, which can be drbagout by implementing the following objectivesia
strategies:
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« Make more efficient use of resources: By creatimgrdination mechanisms, agreeing common legal
and institutional frameworks, developing NSS-wittaficing strategies and human resource policies,
and sharing physical, information technology, aachmunication infrastructures.

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

« Increase the availability of quality data: By denghg a common data dictionary and standards of
data quality, and agreeing on comprehensive datduption and dissemination policies.

« Raise the public profile for statistics: By devalapa coherent NSS-wide advocacy strategy.

National Strategy for the Development of Statistics

Many countries around the world have developedrategfic planning process known as the “National
Strategy for the Development of Statistics (NSD@Yi.NSDS enables countries to build a reliableistiasl
system that produces the data necessary to dasigiegment, and monitor national development poii@ed
programs. Given that water is a priority for maoyntries, it should be incorporated in the NSDS.

An NSDS is expected to provide a country with anfesvork for strengthening statistical capacity asribe
entire NSS. The NSDS provides a vision for wheeeNISS should be in five to ten years, sets prasrigind
identifies milestones for getting there. It presemtomprehensive and unified framework for cormtinu
assessment of user needs and priorities for statisind for building the capacity needed to meesé in a
more coordinated, synergistic and efficient manhexso provides a framework for mobilizing, haseaimg
and leveraging resources (both national and intiemmel) and a basis for effective and results-dgdn
strategic management of the NSS. The key princguleshat an NSDS should:

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

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

* be developed in an inclusive and consultative way;

e assess all statistical sectors and user needsravidg a vision and strategic plan for national
statistics;

* set out a comprehensive statistical developmergrane 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 copé whange;

e address institutional and organizational constsa@mid processes, including resources, for the
sustainable development of statistical systemsoaitouts;

« build quality “fit for purpose”, drawing on bestt@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 ressur

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

I nstitutional arrangementsfor an integrated monitoring system for water

The practices to achieve an integrated monitoriygiesn for water may vary depending on the degree of
centralization or decentralization of the natiostdtistical system (NSS). NSS that are less addanod
complex should adopt at an early stage the priesipf integration of environmental statistics itite design
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of their statistical production process. More adwhstatistical systems should incorporate theciplies of
integration in the re-engineering of their statiatiproduction process and institutional arrangemen

It should be recognized that one single and detaileplementation approach towards an integrated
monitoring system for water is neither possible desirable because national statistical systemditiegent.
There are, however, general principles and goodtipes that are presented in these Guidelinesgratien
requires a broad and comprehensive system-wid@agiprencompassing:

a) the adoption of an integrated conceptual framewask the umbrella framework for
organizing water information. This is provided I tSEEA in general and the SEEA-Water
in particular;

b) the creation of institutional arrangements for gnéding the information; and

c) the establishment of an integrated informatiordpotion process.

These building blocks are interlinked and mutuadiynforcing structures for setting up integrateatistical
systems.

The integrated conceptual framework provided by ®EEA-Water is perfectly aligned with other
internationally accepted standards and internatiorecommendations. The framework is also
comprehensive, including all the flows and stodkiha base of the behavior of all inland water esyst.

The institutional setting has an important roleptay in the building blocks of the integrated stitial
production process. The functions and responsdsliof the lead statistical agency in the countai be
carried out more efficiently if it is supported this role by institutional arrangements such asisaly
committees, relationship meetings, memorandums maferstanding, service level agreements, technical
cooperation, and a legal framework that proteatscibnfidentiality and integrity of the data whilkoaving

for the sharing of data between partner statistigahcies.

It is crucial for integration to apply uniform caets, definitions and classifications based orriationally
accepted standards and classifications, for whiehRSEEA-Water functions as the umbrella framewhe
use of harmonized terminology, concepts, defingjamnd classifications is necessary in a natioiasilsscal
system so that the various data collections arepeoable and can be related to each other.

In all phases of the integrated statistical proidmcprocess, common concepts are recommended. Stween
the use of consistent terminology and definitiosttistical agencies should establish a terminology
management strategy to reduce the use of inconsisgeminology applied in questionnaires and in
dissemination. For this purpose the appropriatéstaacluding thesaurus and glossary of conceptsiishbe
developed and adopted across the organizationglbsearies, as a minimum, should contain a corlaépt,
definition, detailed source information and relateans.

Integrated statistics obtained through the useammbnized classification devices are more powetfah
statistics collected without harmonization. Harnzamion has been achieved, for example, through the
implementation of standards such as the Interraiti®andard Industrial Classification of All Econiom
Activities (ISIC) (United Nations (2008a). It shdube noted that integration is a broader concean th
harmonization as it goes beyond harmonizing comscegefinitions, classifications or standards. The
harmonization of standards is only one dimensioimtefgration.

Nevertheless, coordination among agencies is a@akdat achieving the integration of information can
therefore relevance for the decision making pracedater is a cross-cutting issue that usually iregu
information from several agencies, such as, themrasources ministry or agency, the meteorologiffale,
the regulator of water supply and sewerage seprioeiders (or the utility or utilities when this possible),
the ministry of agriculture, the electricity comyaor regulator, etc. It is important that one rageassumes
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the leadership of efforts to compile integratedenvaiccounts and statistics, and convenes the atesrcies
in order to integrate and harmonize the information

The IRWS discuss all these issues of inter-orgéioizal arrangements for a data collection stratagy
chapter V. These Guidelines further discuss thiztim Chapter 5.

Examplesin countries

Recent reforms to Mexico’s National Statistical $gss

In 2006 article 26 of the Federal Constitution ofxXto was modified in order to include the creatira
National Statistical and Geographical Informatioyst®m (SNIEG). A new law was enacted in 2008 to
regulate the system.

The new law states that the purpose of the SNIE® @roduce Information of National Interest, whish
necessary for the design and evaluation of pulblicies in Mexico. The information produced by the
SNIEG is considered official and of mandatory use the Federal Government, the States and the
Municipalities.

The legislative changes make INEGI, the Nationatlitute of Statistical and Geographical Informatian
entity with full technical and operational autonamyNEGI is no longer part of the Mexican Executive
Branch, but an autonomous entity similar to othedibs, such as the Federal Elections Institute thad
Central Bank. INEGI is ruled by a Board of Govemoonsisting of 5 members appointed by the Presafen
Mexico and ratified by Congress. INEGI becomesaberdinator of the SNIEG. It changes its role @fimhy

an information producer to the coordinator of thedoiction of Information of National Interest.

The Information of National Interest has to suppbet design and evaluation of public policieshds to be
produced periodically according to scientificallgsed methodologies. The law requires the intexratf
Specialized Technical Committees for the differmics in which the Information of National Intetes
grouped. The committees are formed by the diffeliee ministries that produce or use the informati
included in the committee’s domain, as well asedéht 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 infation that will be classified as of national int&reas well
as establishing the priorities of INEGI and theevaint Ministries in the different projects relatem
Information 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 impleta¢ion in Mexico. INEGI is the permanent seciiatar
The CETAGUA was formed based on the experience nbérdforganizational cooperation for water
information that started in 2005 with the creatadra group of mainly federal government agencig wie
purpose of sharing water policy relevant informatio

The different information projects are shared amirgmembers of the committee and synergies amghsou

among the agencies. The SEEA-Water is used amétkrodological basis for guiding the priorities of
information collection and dissemination.
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The National Statistical System of the Netherlands

The Netherlands has a highly centralized statistigatem. Statistics Netherlands is the agengyoresible
for collecting and processing data in order to jshbstatistics to be used in practice, by policyerakand for
scientific research. The agency was created ir9,188d until January 2004, it was a departmenthef t
Ministry of Economic Affairs. Since 2004, it is @utonomous agency with its own legal personatityen
though the minister of Economic Affairs is stilllppcally accountable for the creation of conditgofor an
independent and public production of high qualibd aeliable statistics, as well as for its legislatand
budget.

In order to guarantee the independence and imfiigrtiaf the National Statistical System, there i3 a
independent body, the Central Commission for SiediSCCS), which oversees official statistics Ire t
Netherlands. The CCS is made up of a chairmarbatwleen six and ten additional members. The mesnber
of the CCS cannot be civil servants subordinateti¢aVinister. The CCS has, among other dutiefgter

the provision of statistical information for thewvgonment which meets the needs of practice, pcioy
science, to assess the work programs of StatN#edserlands, and to draw up management regulations.

Every year, Statistics Netherlands implements @sstal programme laid down in the correspondingel
plan, based on a long-term work program submittethé CCS. The statistical output has to compltp wi
national and international legal obligations. Thipait to be achieved as part of the normal stesisirogram
is translated into performance indicators, whiah iacluded in the annual reports, submitted foraygl by
the CCS.

In organizing the different statistics, Statistidetherlands, aims to reduce the administrative dnurfibr
companies and the public as much as possiblethioreason, it uses existing administrative resafdboth
government and government-funded organisations.ifffleemation from these files is supplied to Stats
Netherlands free of charge, demanded for by thésftal Act. Only when these sources do not cantai
sufficient information is Statistics Netherland®waled to conduct supplementary surveys and dateatmns
among companies and private persons. Companiessai@dly obliged by law to supply information to
Statistics Netherlands. On the other hand, Stgidtletherlands is obliged to keep all individuatad
confidential.

Statistics Netherlands has a long tradition of emmental accounting. As early as 1991, an illtistea
National accounting matrix including environmerdgatounts was completed. The original design coethin
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 graduatigh &
the last decade substantially, expanded the Dystier® of environmental accounts.

Dutch environmental accounts are driven by dirext well-articulated demand from national policy and
decision makers and policy research on policy ssu8ome specific accounts have been developed on
request by the Ministry of Economic Affairs and thénistry of Environment and Infrastructure. Among
others, the Dutch water accounts and air emissiooumts are to be mentioned. The interest, invobrém
and feedback of policymakers and researchers Hpechenormously to focus the research programme and
also facilitated further research.

Water Accounts consist of four parts. One for ¢i@ission of substances by the economy; one foerwat

abstraction and eventual discharge from econontivites; one with the physical asset account fatew;
and a fourth one for emissions, describing therdmurtion of various substances to environmentaldsssuch
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as eutrophication or the dispersion of heavy metalwater. A number of monetary accounts are also
compiled at sub-river basin level.

The data in the Water Accounts are comparableiwvia series and consistent with the economic dathdn
Dutch National Accounts. The reconciliation betwelea environmental accounts and the national adsoun
takes place using a wide variety of sources. Thesma that, although the information is calculateere
year, variations can occur due to changes obsémauime sources. In order to develop consisterd siemies,
each year the entire time series are recalculatedrporating the latest insights from the mostergc
available information.
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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

Overview of the Accounting Framework
Accounts of the SNA
. Accounts and tables of the SEEA
Set of statistical methodologies for compiling imf@tion
II. International Classification Standards

. Industry (ISIC) and product (CPC) classifications

. Industrial activities and products most relevamtviater 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
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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 loioration 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), whatlows
comparing and contrasting data across a broadrapeof 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 aatural units. The focus is placed on the behavi@ system
of natural elements (inland water resources) iotarg 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 the@mamy of a country, which is viewed as a system or
network of economic interrelations (SNA 2008, Ra8).

Accounts of the SNA

In an economy, at a point in time, the supply obdpand services has to balance with the use eéthoods
and services. In the same way, the monetary flasesl dor the transactions of those goods and sarhiaee to
be in balance. The sequence of economic accositite itool provided by the SNA to perform balankehe

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

1. Current accounts (“flow accounts”), which focus onderstanding the present or current
dynamics of the system, including its structuree (ttonnections 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 accounthdsbalance sheet, which provides a summary of the
accounts, showing the dynamic history of the system

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

The Goods and Services account is not considemaptne 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&&A

Accounts Balance Obtained
Production account (SNA 2.86) ¢ 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)
43 Redistribution Secondary distribution of *  Gross Disposable income
3 | of income | income account (SNA
E accounts (SNA | 2.95)
o | 8.1) Redistribution of income * Gross Adjusted disposable income
g in kind account (SNA
< 2.98)
Use of income | Use of disposable income e Gross Saving
accounts (SNA | account (SNA 9.1)
9.1) Use of adjusted
disposable income
account (SNA 9.1)
Capital account ¢ Net lending or borrowing
¢ Changes in net worth due to saving
and capital transfers
Financial account e Zero
Other changes in the volume of assets account * Changes in net worth due to other
changes in volume of assets
Revaluation account e Changes in net worth due to nominal
holding gains and losses

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

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

economy. “Supply” is shown on the left side, andé” on the right side. The accumulated heigtihefbars
on the left side has to be the same as the oneeamght.
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Figure 2.1.1. Balanced supply and use of monetarnniis

Consumption
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Capital

Final Consumption
Expenditure
Intermediate
Consumption

Gross Capital
Formation (GCF)

Net Borrowing / Net
Lending

Output
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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 of goods and servicesisth 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 lstoicfixed assets owned and
used by a producer as a result of physical detgrwr, normal obsolescence
or normal accidental damage. (SNA 6.240).

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

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

Gross capital formation shows the acquisition tesposal of produced assets
for purposes of Fixed Capital Formation, inventeee 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 seryicaduced by an establishment,
excluding the value of any goods and services irsad activity for which the
establishment does not assume the risk of usingrtigucts in production...
(SNA 6.89)



Subsidies on Products Is a subsidy payable péotinigood or service. (SNA 7.100)

Taxes on Products Taxes on products consist of taxgyoods 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 owmsomption or own capital
formation. (SNA 7.73). The figure actually showsds net of subsidies on
products, which means that subsidies on produats siétracted from taxes
on products.

Output supplies 161 monetary units, Taxes lessidiesson 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, @Bd

for Gross Capital Formation, 34. Total use is tferel169 = 62 + 73 +34.

Note that Gross Domestic Product (GDP) is the difiee between Output and Intermediate Consumptias,
taxes less subsidies on products not includederQtintput.

The balance shown above can be found step by stém intermediate balances that result from eacbumnt
of the sequence of accounts. The example is aifisdpversion 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 unrequitmusfers 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 examjlvestment grants.

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

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

employees kind, payable by an enterprise to an employeetirrmeor 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) regardlesizegprofitability of the
production. They include:
a). Taxes on payroll or work force
b). Recurrent taxes on land, buildings or otharcstires
¢). Business and professional licenses
d). Taxes on the use of fixed assets or otheritesv
e). Stamp taxes
f). Taxes on pollution
g). Taxes on international transactions (SNA 7.97)
Taxes on production are called “Other Taxes on dtan” in the SNA.
Subsidies on production are called “Other SubsidieBroduction.”
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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. Kihésof transaction is
sometimes called a “something for nothing” tranisector a transaction
without a quid pro quo. (SNA 3.58)

Figure 2.1.2. Graphical representation of the sequee of economic accounts
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Added on production 15 Income 105 Income Final Consumption

105 Expenditure

73

99 .
Compensation of

employees
42

Intermediate
consumption
62

The sequence can be described, in a simplified agfollows:

DRA

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

The next account, the Generation of Income Accautifracts Compensation of Employees and Taxes
net of subsidies on production from Gross Value &tdyielding 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, abulaxts and/or adds Property Income, yielding the
third balance, which is Balance of Primary Income.

The Secondary Distribution of Income Account, takkke Balance of Income and adds Current
Transfers, yielding the fourth balance, which i®@€arDisposable 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 addsiloracts 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, wisitcbws 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 carryirggial 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 Servicepdat. 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 industieefinal consumers.
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Accounts and Tables of the SEEA

The SEEA follows a structure that is similar to ®ldA. 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)

rehow 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.

Sequence of economic accounts (SHE
2.3.4)

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

Functional accounts (SEEA 2.3.5)

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

Employment, demographic and soG
information tables (SEEA 2.3.6)

ialhese complementary tables enhance the usefulnesthed
information in the other tables and accounts byatia
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 flofvproducts in an economy between different ecdoom

units in monetary terms. They are compiled to diesdhe structure of an economy and the levelcohemic
activity (SEEA 2.30). Monetary supply and use eéalhre a component of the SNA. They can be castiu

with the information already available in
often complemented in order to respond

A very similar structure to the monetary

the natibaccounts. The information has to be disagdgeelgand
to the nekoidormation for water policy.

supply arsg tables can be used to record informationovfdlof

materials and energy that enter and leave the enpamd flows of materials and energy within theremaoy
itself. When this information is recorded in tlables they are called physical supply and use gable the

DRAFT
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case of water, the flows of materials are flowswafter expressed in units of volume per unit of tifeey.
million cubic meters per year).

In the physical supply and use tables the flowsftbe environment to the economy are recorded agata
inputs (e.g. abstractions of water). Flows wittie economy are recorded as product flows, andsffoam the
economy to the environment are recorded as residS8&8IEA 2.14). Residuals may also be capturetbatet,
treated, recycled or reused by economic units (SBEEA) remaining in the economy.

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

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 accountimgpghe One motivation for accounting for environrtadn
assets is to assess whether current patterns abmio activity are depleting and degrading the labée

environmental assets (SEEA 2.49).

Asset accounts can be recorded in physical and taugnterms. 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 tteanting period. The changes in between are dedoas
additions and reductions in stock, and includeszidgtion 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 sequaince
accounts follows the broad structure of the SNAusege of accounts, showing the balancing itemd) aisc
value added, operating surplus, and net lendingoorowing. These balances are adjusted using t@ple
measures from asset accounts.

The table below shows the accounts that make tEASEquence 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

UJ

DRAFT 10



3 | Allocation of primary » Gross balance of primary income

income account * Net balance of primary income = Gross balance ohamy income
less CFC.

» 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 inconseGe€

* Depletion adjusted disposable income = Net disdesaitome less
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 usefulfderstanding the financial flows of specific tees or
industries. For example, the sequence is veryuusef identifying financial gaps in the water sip@and
sewerage industries.

Functional accounts

These accounts, also known as environmental actadcounts, 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 informationgabl

The usefulness of the information in the variouslgs and accounts of the SEEA-CF can be enhanced by
relating different environmental and economic diiaestimates of employment, estimates of population
various demographic breakdowns (such as age, holgsigltome 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 infomation

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

Figure 2.1.3 Set of statistical methodological gualines for compiling information
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l. International classification standards

Accounts are designed to provide information alibet behaviour of institutional units and the ati@g in
which they engage, namely production, consumptéord accumulation. This is achieved by recording the
exchange of goods, services and assets betwe#ntiosgl units in the form of transactidngnstitutional units
can be households, and legal or social entitieschwimclude enterprises, government units, and profit
institutions.

The statistical work is aimed at collecting datanireach element of the system (the institutionatisuand
aggregate them according to specific rules in ordemderstand the behaviour of the interconneeteshents.

! System of National Accounts 2008, paragraph 1.7
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In order to better understand the system accortdirthe different production activities, enterprisge broken
down into one or more establishments. An estabiésit is an enterprise, or part of an enterprisat it
situated in a single location and in which onlyjragke productive activity accounts for most of tredue added.
For statistical purposes the establishment becdhedasic statistical unit. In some cases it maly 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 accateul|
by each establishment are classified accordinghtther standard, the Central Product Classificat@RC).
This standard classifications and their relevanogdter are described below.

The ISIC is organized in a hierarchical four-legsgucture 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&be zeros to the left are relevant in the classiibn 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;

group 522, support activities for transportation;

class 5222, service activities incidental to watansportation.

Different versions of the ISIC have been adoptedth®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) providesmadardized mutually exclusive and collectively axstive
categories of products (goods and services) pratigehe different industries. The most recensiaar of the
classification is version 2, which was completedBdrDecember 2008.

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

EXAMPLE: Seeds of wheat belong to CPC subclass 0111
» 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 @phlysical properties and the intrinsic naturehefproducts
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 showspttoelucts by the different CPC section categories.

As it can be seen through the diagonal of the teblew, there is some correlation between the imigissand
the products, e.g. industries in section A of 1$&@riculture, forestry and fishing) are the mainducers of
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products in section 0 of CPC (agriculture, foresind fishing), even though, industries

produce food products, in section 2, for example.

Table 2.2.1.

in this isechlso

Relationship of Industrial and ProductClassification

Industries by
ISIC section

Products by CPC
section

N

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; o
compulsory social security

Education|©

Arts, entertainment and recreation | ?

Other service activities|?

undifferentiated goods- and services-|—
producing activities of households for own
use

Human health and social work activities [©
Activities of households as employers;

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

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 wasleted in 2008.

Different regions and countries have adapted tardstrd classifications for their own specific neeBsme

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)

Dy

Canada, Mexico and the North American Industry

Ndunerican Product Classificatio

=)
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United States of America Classification System (N8) System (NAPCS)

Australia and New Zealand| Australian and New Australian and New Zealand Standarnd
Zealand Standard Product Classification (ANZSPC)
Industrial Classification
(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-petalaiter, suitable for
further use, including treated and untreated water.
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 collectiod treatment
of wastewater.

The following table shows a breakdown of industaietivities or divisions of activities that are rhoslevant 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 irrigatioin
crops. The abstraction may be performed by this
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Industry category
according to ISIC

Description of activities
related to water

Remarks

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 importanteéparate the establishments that
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).

)
PS
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 89@emediation activities and other waste managesmmices
is of special interest to water. It includes tliee@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 serviceggitds

and services account), and the other of finantald, as shown below.

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

Goods and Services Balance

Imports of goods
& services
26

Gross Capital
Formation 34

Taxes on prods 6

GDP
105

Output
— 161

Exports of G&S
24

Financial Flows Balance

Net borrowing 2

Exports of G&S
24

Imports of goods &
services
26

Final
Consumption
Expenditure
73

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 byutibD
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 tlwdumns 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 theamp 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 sintglithe 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
» g

$ £ o

> = @

AE s | |2

o] = o 0 >

e | 8| 2|8 | o[B8 B
= > o |» g 5 S %) 3
3| 3|5 || 8 |2<e| 5 |29
=l 321888 2|82 8 |28
(=) ° Q ST ) o« £ o =
< | E mw |=2lwn || £ [Fs
Agricultural products \25 [——_| 25 5 30
Industrial and senice products 99 99 21| 120
Electricity 4] 218 24 of 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 aomption of each product necessary to produce theuots
shown in the supply table.

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

Intermediate Consumption Final Use
5
= B 2
b —
o |2 2% 25v| 5 | 8
= © > % s ) 8 -S_ ) 8 c S o
> n = [@)) o © 7} o
£ |28 c |v2| & |[ees| 3 |95 ¢ |8
3 lae|l s |52 3 |E2S| 8 |oa8| 5 (29
L Q @ O w £| 9 @
S |22| 8 |g€| s |225| 8 |85 2 |E8
< |[£%|w |=8| »w |EB&|liT |62 d |FE
Agricultural products 3 6 9 14 1 6 30
Industrial and senice 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

In the example, the supply table shows that thiz@lgural activities produced agricultural produetsrth 25
monetary units per year (units/year). They alsmipced electricity, worth 4 units/year.
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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 oheorto produce the agricultural products and atggtrshown
in the supply table.

The column “Exports” shows the value of the expaoftshe different products. An additional coluntmow/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 housefealdd
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 dumxés,t
subsidies, trade and transport margins. See b@lewxplanation 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 equprdducers’ prices plus separately invoiced trartisgharges,
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
The following table shows the use table at puratsageices, which is the usual way of recording thieles.

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

DRAFT 19



Intermediate Consumption Final Use
c
o
= I
> Q9 g |®
) 53 L 5 = ¥
e 1§ | » |83 o [E25| 3 (B¢ o 3
2 28| S |02 R |8ed| g |92 » |28
2 |6e|l 5 |52 o |[E25| 2 |ea8 5§ |25
L |5 o |& = s 2| g |9E|l 8 [B8
= e £ = o C oE|l & |&
o |T &% @ S = ] <5 2| £ 25 < o 3
< |EolWw |28 »w |ESS|X |OL| W |FS
Agricultural products 3 6 9| 17 1 6 33
Industrial and senice products 6 16 7 1 1 31| 42| 33| 18] 124
Electricity 2 12 2 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 athasers’ 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| o» <
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 psiggus 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 uspuaithasers’ prices and total use at basic pricE®3= 187 = 6.
GDP is the therefore equal to 18 + 62 + 11 + 4+64= 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 teory.
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IV. Concepts of the Water Accounts

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

economy, and Inland Water Resources, which arecom@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

Econom
Rest of y Rest of
the World the World
Economy Economy
/ Evapo- B
transpiration — o —
Qutside
territory of 1
reference £ = Ll Outside
territory of
reference
Inland Water Resource System
AN NN/
Sea . Sea

The figure above can be redrawn in order to shomane detail how the different flows are intercociee, as
well as showing the names and codes, based orRIWMS] 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 flowsgbaon
the Unu-Water exercise being used throughout theléBoes. All the flows have to be in equilibriunThis

means that the sum of the quantities of flows @mgethe diagram has to be the same as that ofuiimea$ the
guantities flowing out of the diagram. The clowti®wn in the diagram indicate the boundaries ofatiea of
analysis.

Figure 2.4.2. Diagram showing the complete water cle
with data from the example
(million cubic meters per year)
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B.1 Precipitation 12800
B.2 Inflows from

neighboring territories
-

1000
TRWR
4 200

A 4

C.1 Evapotranspiration _/“;\
9800

21605
H.1. Returns to IWR

Bal02 Outflowing TRWR 2926

L J

E.1 Abstractions 22879

@ I.1 Losses 556

E.2 & E.3 Other
Abstractions

0K

F.1 Water supplied/ G.1 Water received residents
40

[
L

G.3.2 Water for reuse

F/G Water supplied/received including reuse

>

water consumption 1123 g

Wastewater (SEEA definition) 21279

F.3.2 water for reuse |1 Losses 558

-

Bal02 Qutflowing TRWR 2926

Changes in the =
stocks of inland water
resources

The equilibrium of the flows entering or leavingetBubsystem of Inland Water Resources can be widtse
follows:

B1+B2+H1=C.1+C.21+C.2.2+E.1+ chesiin the stocks of IWR
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)
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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 9600
(evapotranspiration)
c21 Outflows to other countries 700
c.2z2 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 econoroaiats
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 wataccounts
(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 9 600

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

c21 Outflows to neighboring countries or territories 700

C.2.2 Outflows to the sea 2226

Bal05 Net changesin 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 adsothe information in the sequence of water actuan
also be illustrated using bars in cascade as slmote figure below.

Figure 2.4.4. Water cycle expressed as a sequentgloysical water accounts, not to scale
(million cubic meters per year)
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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 Balozzc;‘;;fhws C.2.2 Outflows to stocks
4 200 sea
"Water cons"
1123
1.1 Losses 556
H.: R:e‘:\;:ns E.l AIZJ;tsr:;;tlons H.1 Returns
2°1 co5 to IWR
Bal04 "Wastewater" 21 605
21279
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) andamfs (B.2) provide, together with the returns taimd water
resources, the amount of water that is evapotreets k. 1), that is abstracted (E.1), or that fléavs
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 tlee(Ee3)
plus for reuse (F.3.2), less losses (I.1) and“\@ager consumption” is “wastewater” which may retuo inland

water resources (H.1) and may be abstracted agimns to the sea (H.2) or is again supplied ¢ositonomy
for reuse (F.3.2).

In the example, a considerable amount of the atigires is water turbinated in hydroelectric planédter
water is turbinated it is returned to the riverd atreams where it is abstracted again.
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Physical supply and use tables

The figure below reveals the structure of the Idl&dater Resources subsystem and the Economy sabsyst
It shows the interrelationships of the differen¢émaénts that make up both subsystems. Understatioeng
structure is useful for predicting the behaviotha whole system.

Figure 2.4.5. Diagram showing the components andterrelationships
of the subsystems of the water cycle
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=;__ | Householas (incl. Agriculture) — '
| | !
Water supply Sewerage '
the World L 1
Economy Econoimy i
I
L |
territory of T \ Qutside
eference \ ) ‘ territory of
NI ~ \ e
= = / S Bl
PaVaV, \ Inland Water Resource System / ANV
Sea \_ J Sea

The figure below shows in more detail the examphkeséd on the Unu-Water exercise) of the comporaants
interrelationships in the Economy subsystem. Tdamemy is made of industries, households, and govent,

and the interrelationships between them are theuatacof water flowing between. The water flows begw

industries, households, and government can bededdn supply and use tables as shown below.

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 recoilidettie 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.gfase water and groundwater abstractions); andldies of
water from the economy to the environment, whighracorded as residuals.

As in the case of monetary supply and use talthessam of each row in the supply table is equivaierthe
sum of the corresponding row in the use tablethénexample, the 469 million cubic meters of dnkivater
supplied by the water supply activity (ISIC 36-As shown in the supply table, is used by industiies
households. Industries use 119 million and houdgshese 350 million, as shown in the use table.

Table 2.4.3. Example of physical water supply table
(in million cubic meters per year)
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< £ 3 T = =2 | == n I w =
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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5 |28g | 2 g |85 |88 | & 3 2 5

< £ 3 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 necessaryake some
assumptions regarding the flows of inland wateoweses. The figure below shows a simplified diagw the
flows. According to this diagram, the asset act@an be constructed to reflect these details.
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Figure 2.4.7. Water flows within the Inland Water Resources Subsystem
(million cubic meters per year)
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The diagram shows that all the precipitation falisland and then runs off through surface waterdsdr
infiltrates (momentarily forming part of “soil watg to the aquifers. The rest of the precipitatmraporates or
is transpired back to the atmosphere.

Surface water bodies receive returns from the engnas well as inflows from other countries or temies.
They are reduced by abstractions of the economy Borface water bodies. If no additional inforroatis
available, it can be assumed that there are nogelsaim the stocks of inland water resources andathshe
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 evdéeft is assumed to outflow to the sea.

It is important to note that there are also flovetween the aquifers and surface water bodies, which
simplicity are not shown in the figure. They cam dxcluded in a first approximation, but may neade
considered when the calculations are further rdfias shown in figure 2.4.8.

The asset account corresponding to the diagramealsogshown below. The opening and closing stodks o
water are unknown, but they remain constant, siwickitions and reductions are equivalent.

Table 2.4.5. Asset table corresponding to the flows figure 2.4.7
(in million cubic meters per year)
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P . Land or
Artificial Rivers and ] ]
) Lakes Aquifers "Soil TOTAL
reservoirs streams "
water
. Opening | Opening Opening Opening A.1+
Opening stock of water ]
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 2560 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 other inland water 3200 3200
resources
Cc22 Outflows to the sea 955 1270 2225
E.l Abstractions 22441 438 22879
Closi Closi Closi Closing A.1+
Closing stock of water osing osing osing OSIT‘g
A.1.1 A.1.2 A.2 Closing A.2

The diagram above can be further detailed in otdeshow that evapotranspiration includes evapanaiio
lakes and artificial reservoirs and to show allfloevs among the different water bodies, as shawthe figure
below.

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 accooah now have more details as shown below. Now the
opening and closing stocks of water in artificiaservoirs, lakes, and aquifers (the latter veryiadit to
measure or estimate) are shown in the asset table.

Table 2.4.6. Asset table corresponding to the flows figure 2.4.8
(in million cubic meters per year)
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d
Artificial Rivers and . Lan .or
. Lakes Aquifers "Soil TOTAL
reservoirs streams "
water
. 800 1100 4 000 Opening A.1+
Opening stock of water .
Opening A.2
Additions to stock 2 240 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)
cz21 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 22 879
Closing A.1+
Closing stock of water 759 1140 Sy os‘f‘g
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.R.and 2.4.1. It shows the flows of waterbornbugion,
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, bukeottypes 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&Mater Treatment Plants (WWTPs) 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).

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 amounpatiution released by industries. It also shows th
collection of releases by sewerage and the emisdiorthe 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 thousandcntetrs of BOLR 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
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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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Releases within the economy
BODg 15 4 91 110
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< |£8| £ | F [2=]|22|lw | T |uw|F
Emissions by test or parameter
BODs 34 34
Releases within the economy
BODsg 4 106 110
4 0 0 0 0 0| 106 0 34| 144

The tables above only show quantities of organitupon measured with the BOD test. However, other
parameters may be added, such as, Chemical Oxygaram (COD), Total Suspended Solids (TSS), heavy
metals, etc. The structure of the tables is thmeseébut more rows are added to indicate the amooints
pollution in terms of the different parametersests performed to water.
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The supply table shows the amounts of pollutiorowihg out” of the different economic activities and
households. The use table shows the amounts lotipal “flowing into” the different economic actives, and
to the environment (i.e. emissions). The quaistitépollution cannot be added, since they areerfit (e.g.
the BOD5 measurement cannot be added to the arobheavy metals).

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

The activities of water supply (drinking water slypmnd sewerage, which are usually known togeéisethe
sector of “water and sanitation” is of especiakiast for water policy. The same concepts thatuaes for
national accounts can be used to describe the mgrigdws of “water and sanitation.” The followimiggram
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.

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 numericahgxa (refer to the Unu-Water exercise of this Glinds).
The following numerical information will be used poepare the accounts for the water supply indusTriye
guantities are expressed in monetary units per. year

the output of the water supply industry is 7 ugiést (at basic prices). This is the total amdaiited

as concept of water supply, including taxes andueliog subsidies on products.

3 units/year are spent on the different goods amdices consumed as inputs in the processes of
providing the services (intermediate consumption).

2 units/year are spent in compensation of employebih includes wages, salaries and employee’s
social contributions.

0.9 units/year are received from the governmerbasept of subsidy on production.

0.4 units/year are paid for the concept of propartpme. 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.

2.1 units/year were spent on gross fixed capitamétion. 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 ke 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.

D5to 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 |Changes in 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
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fixed capital, therefore, the infrastructure carrdg@aced when needed by using gross saving, véviety year
may be transformed to financial assets for latgfiegtion 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 accumulatetmmbme
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.

For the example, it is considered that the accawutsivable 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 hadtttethanges in net worth (balance B101) was (54,14 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 |Changes in 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 |Changesin 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” ofvwlager supply industry are affected by the differexpenses, as well as the different transfers or
subsidies, leaving a final balance at the end, lwiscarried 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 infrastrudingrovide the service (e.g. pipes, pumps,

electric equipment) is getting older and is nohgeieplaced at the rate necessary to keep it wgpgnt currently is.
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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 |Changes in 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 saidttiaexpenses 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 wiive to be
replaced due to its normal wear and tear. Tha&counted for as consumption of fixed capital.ll §toss
saving is larger than the consumption of fixed tpas 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 chske 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 evegry
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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 |Changes in 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.

B9 Net lending

B102 Other
changes 1.4

|B10 Ch net worth 03|

B29 Gross B8g Gross T B101 Ch nw 0.9
Operating Saving P5g Gross Capital P51c CFC
Surplus 2.2 Formation 1.0 1.3
2.5 D4 Prop. Inc. 0.3
D1

Compensation
employees 1.5

Blg Gross Value
. Added at basic
Output excluding P1 Output of .
prices
taxes and sewerage A
subsidies on industry at ’
products basic prices
6.0 6.0 P2 Intermediate
consumption at
purchasers' price
2.0
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Chapter 3 THE DATA COLLECTION AND COMPILATION PROC ESSES

This chapter is based on the list of data itemhefiIRWS. The different sources of data are dsetisis well
as the particularities of the data correspondinditierent aspects of the natural and economic meyeles.
The importance of prioritizing the data items adaog to each country’s water policies are highleght

The methodologies to collect data are discussaduding the use of water monitoring networks, diael
information, surveys, censuses and administraeerds. How and when estimates should be usetbiber
topic of this chapter. The chapter also addretsesssues of data editing, imputation and valatati 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

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

. Inflows and outflows to/from other territories atte sea

. Other flows within the environment

. Surface water stocks

. Groundwater stocks

[ll. 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 seweragdces
VI. 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 lieatcall the necessary information to describewlager and
monetary cycles described in Chapter 2. Typicahg, action plan will include activities to be dgmed by
different actors, including the National Statist@#ice, the Ministry of Water Resources or agesdrecharge
of water resources management, the Ministry of Eemvhent, the Meteorological Agency, and researcitecs.
Therefore, the roles and responsibilities of eatcthe actors need to be clarified. This requirestiational
arrangements to facilitate the sharing of respalits#s and data among the different actors. $ect of
Chapter V of the IRWS has a detailed explanatiois®iies regarding roles and responsibilities ofdifferent
actors involved in the preparation of water acceamd statistics.

The list of recommended data items presented ireAhiof the IRWS can be used as a checklist foeliging
an action plan for data collection. The complést &f data items in the IRWS has 400 elementschvhi
includes information about water quantities in pbabs units, about the amount of waterborne polltgan
monetary information, and social demographic infation related to water. However, with only 30 di&as

it is possible to assemble a comprehensive pictuné identify key areas for further work. Thesedafa items
constitute the minimum set of data items.

Each data item can be assigned a priority, andoressipilities can be assigned to the different agento
collect the data with quality specifications andhivi a time frame. The following tables providenggal
guidelines for the development of an action plasedaon the minimum set of data items. Even though
priorities may be different in each country, dughteir characteristics and specific policy demamasst of the

cases can be covered with the minimum set.

The Physical Water Cycle

The sequence of physical water accounts, illustrateigure 2.4.2 of Chapter 2, can be construetéd 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 Depends 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
6 E.2 Collection of precipitation Low Medium Low
7 E.3 Abstractions from the sea Depends Medium High
8 .1 Losses High Medium Low
9 F.2 Exported water Depends High High
10 G.2 Imported water Depends 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 “Water consumption”| Final Water Use in SEEA-CH edum Medium Low
14 H.2 Returns to the sea Medium Low Low
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15 c21 Outflows to neighboring Depends Medium Medium
countries
16 c.2.2 Outflows to the sea Medium Medium Low

The 16 data items indicated above describe the letenwater cycle. For most countries, less datast may
be necessary. For example, in most cases thereaneports or exports of water; islands do notenmflows
or outflows of water to other countries; and cdilat of precipitation represents a very small petage of
water abstractions in most countries.

The complete water cycle may be detailed accorttirthe needs of each country. In most casedritpsrtant

to divide the abstractions into surface water algtitvns, and groundwater abstractions, as web &entify the
activities that abstract and use water.

Waterborne Pollution Accounts

A comprehensive description of how waterborne pigfuflows from the economy to the environment in a
country or territory may be constructed with thBolwing minimum set of data items.

Num IRWS code Name of Flow Relevance Availability | Availability
of of reliable
estimates statistics
1 J Waterborne releasee 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 sources

To complete the picture it is also necessary tanktiee amount of releases that are removed by wastew

treatment plants.

The Sequence of Economic Accounts for Drinking WateSupply and Sewerage

The sequence of economic accounts for drinking waig@ply and sewerage, illustrated in figure 2.4f8

Chapter 2, can be constructed with the followingerdata items.

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 Employees Medium Medium dMm

! In the IRWS data item J is found as “waterbornéssimns to other economic units; however, in thESEF emissions
only refer to pollution flowing to the environmeritor flows of pollution in the economy the terneldases” is used in the
SEEA-CF.

2 The names of these flows are according to the &\inology.
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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 D5 to 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 knowtlaeetaxes on products (excluded from output, i rtecorded

at basic prices) and subsidies on products (indudeoutput, if it is recorded at basic prices) id also
important to know the Consumption of Fixed Capitahich is a measure of the depreciation of the
infrastructure for delivering the services of dimkwater and sewerage.

Water-Related Social-demographic Data ltems

The data items for water-related social-demograptiogzmation 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 eachtloé data items that need to be collected and pseckein order
to compile the accounts. Each “card” should prexacsummary of the work to be performed, so trekstaan
be assigned to the different actors. The follovangy examples of “cards” to be developed for eath dem.

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 rhgteorological agencies. The data is
collected daily, or even more often, in severahtams of a country or territory.

Data processing required: Determination ofvolumes of precipitation by geographic areas (he. point
data collected in stations has to be interpolatededtimate volumes). This work is performed |by
meteorologists, who may use a geographical infdomatystem for the interpolation process (e.g. ubo
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 subnationahsrelt is also important to build long time serads
annual precipitation, as well as to determine toatimny averages to identify intra-annual patterns.

n

Relevant agencies:
» Meteorological organization.
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Statistical projects to be developed:

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

average to identify inter-annual and intra-annwztgrns.

« Precipitation statistics for subnational areas. (l|ageach 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 ipigally monitored by agencies in charge
water management. In some transboundary watershedsare international commissions that monter,
flows crossing the borders (e.g. International Btarg 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 dgithe year, including

surface and groundwater. Groundwater inflows mayb@omeasured 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 elestimated.

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

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

Evapotranspiration (data item C.1)

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

Data processing required: Estimates of the volume of evapotranspiration, Whitay be calculated as
residual precipitation less surface and subsurfaceff. Measurements of pan evaporation (fr
meteorological or climatological stations) are usédr estimating evapotranspiration.

of
t
and

am

e

a

Priorities: In a first stage a rough estimate of the total etramspiration 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 alspartant to separate crop evapotranspiration, wivithbe
accounted as part of “water consumption” or Finalt®v Use, from total evapotranspiration.

In countries with considerable amounts of snow iaadt may also be necessary to estimate the anadu
sublimation (i.e. solid water, or ice, becoming @ap 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 andiatinal levels.

« Evaporation in artificial reservoirs and lakes.

Returns to inland water resources (data item H.1)
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Sources of data:Estimates from residual of water abstractions fesger consumption” or Final Wate
Use.

=

Data processing required: The total amount of “wastewater” (see SEEA-CF d&fin) generated can be
estimated as the difference between water abstractd water consumed. A portion of the “wastewater
generated will become returns to the sea, anothenall be reused, and the rest will become retuons
inland water resources. A portion of the lossdkalgo become returns to inland water resources.

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

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 administratiye
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 volumesatier
declared by the abstractors of water for the pwpdspaying the fees. Water management agencis an
ministries of agriculture may perform estimatestiod amount of water required by crops, from which
abstractions of soil water may be estimated.

f

(@]

Data processing required: Estimates of abstractions based on administratite, duch as the registry
water permits and the reports of payments of votrimiees for the abstraction of water.

Priorities: In a first stage only surface and groundwater abstd for agriculture, water utilitie
manufacturing industries, and thermoelectricitg.(hucleoelectric, carboelectric, gas, etc.) maseberted.
In a second stage the amount of water turbinatéyanoelectric plants may be reported. In a thiegys the
volume of rainwater “abstracted” by crops (i.e.€¢gn water”) may be reported.

U7

Relevant agencies:
* Water management agency or water resources ministry
* Water utilities, or water utility association ogrdator.
* Agency of Electricity Production.
e 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 tng system with power capacity and energy
generated.

« Inventory of hydroelectric plants with power capaeind energy generated.

« Incorporate questions about water abstractionson@mic censuses.
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Collection of Precipitation (data item E.2)

Sources of dat: The amount of precipitation collected may beneated from the calculation of the surfg
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.

ce

Data processing require:. Estimates of the amount of water collected on tiaf of houses based ¢
precipitation patterns and roof areas. Informatgarding the sales of tanks used for water didleenay
be useful.

n

Priorities: The amount of precipitation collected may be estaaeven though in most cases it may [
very small amount, compared with the total absiwastof water. Therefore, this is usually a loviopty
data item.

ea

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

Statistical projects to be developed:
e 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).

fom
S is

Abstractions from the sea (data item E.3)

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

Data processing required: Statistics of the amounts of sea water treatecgalhation plants. Estimat
of the abstractions of sea water for other used ag cooling of thermoelectric plants.

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

Relevant agencies:
* Water management agency or water resources ministry
* Water utilities, or water utility association ogreator.
* Agency in charge of electricity production.

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

Losses (data item 1.1)

Sources of dataData may be compiled by a water utility associatioby a regulator. Water suppliers {
irrigation.

or

Data processing required: Estimates of losses in drinking water supply neksor The proxieg
unaccounted for water (UFW) or non-revenue wateR\\N are typically used. Estimates of losses
conveyance canals for irrigation.

Priorities:  In many developing countries losses in drinking ewasupply systems represent a la
proportion of the drinking water abstracted by waitdities. Losses in drinking water supply netk® may
well exceed 40% of the water abstracted for injgctn the networks. Therefore it is a very impottdata
item. Losses in irrigation conveyance systems apoesent a large proportion of the water abgthctlso
easily exceeding 40% of the water abstracted fagation. Therefore, it is also important to quinthe

rge

losses in agriculture.
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Relevant agencies:
* Water utilities, or water utility association ogreator.
» Water suppliers for irrigation or associationsrapators.

Statistical projects to be developed:
e Statistics on the amount of water abstracted bykdrg water utilities, and the amount of water
actually delivered to the users. It is importaotquantify the number of meters in working
conditions that are used to measure the amountatef delivered to the users.

« Statistics on the amount of water abstracted frnoland 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 production
records of the water suppliers. Water may be agdafter treatment or before treatment.

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

Relevant agencies:
« Water utilities that supply water to other courgra territories.
e Ministry of Foreign Affairs

Statistical projects to be developed:
« Time series of water supplied to other countriegpitories.

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 reng the water.

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

Prioriti es: Same as F.2, but from the country or territory neng the water.

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

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

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

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

Data processing required: Estimates of water supplied to households andduostiies by water utilities,

based on administrative records (including destdhavater). Data may be estimated or measured by

meters installed in households and businesses ctath® the water supply network. Estimates ofewat
supplied to agriculture by water suppliers forgation, based on administrative records.
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Priorities: In a first stage amount of drinking water supplisdutilities to households and industries (af
losses are discounted). Amount of water supphieddter suppliers for irrigation.

ter

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

Statistical projects to be developed:
» Statistics of the amount of water billed to houséband different industries by drinking wat
utilities.

» Statistics about water meters installed in drinkireger supply connections.

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

Sources of data: Wastewater utilities have information regarding #msount of water that is supplied f
reuse after treatment or without treatment.

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

Priorities: In a first stage amount of wastewater collectesewers that is sent for reuse in agriculture
other industries.

and

Relevant agencies:
* Wastewater utilities.

Statistical projects to be developed:
» Inventory of wastewater treatment plants with aedton 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 thlataigorated or incorporated in produ
by the different industrial activities and houseisol

cts

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

Dy

Priorities: In a first stage coefficients for households artlisiries connected to the water supply netw
may be estimated. In a second stage a more dktadestry by industry calculation of coefficiersisould
be performed.

ork

Relevant agencies:
e Water utilities, or water utility association ogrdator.
« Water suppliers for irrigation or associationsrafjators.

Statistical projects to be developed:

» “Water consumption” coefficients for different instues.

Returns to the Sea (data item H.2)

Sources of dataEEstimates based on the identification of directlisges to the sea.

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

D

Priorities: Only in coastal areas the identification of discfesrto the sea is necessary.
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Relevant agencies:
e Ministry of Environment
* Navy or agency in charge of coastal areas (foihdisges 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 othasrdaes.

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

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

Relevant agencies:
* Same as B.2, but for water outflowing to other ¢aas.

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

Outflows to the Sea (data item C.2.2)

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

Data processing required: The volume of water flowing to the sea may be dated from the
measurements in stream gages at the mouth of @welstreams. Since it is likely that not all flosvs of
rivers and streams are measured, the missing flozesl to be estimated. Estimating the amount of
subsurface water flowing to the sea require thatifieation of the flows and the estimation of tamount
of water flowing using permeability coefficientschareas.

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 grourlatving 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 wattocks. Measurements of water stocks serve as a
verification of the flow data items, as well as aywof finding missing flow data items. The followji project
“cards” 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 |n
artificial reservoirs and lakes, as well as indireeasurements of the groundwater level.

1%
o

Data processing required Estimates of the volume of water stored irfiaréil reservoirs and lakes bas
on the measured levels for specific dates (e.gnbew of accounting year for several years). #ynalso
be necessary to make some estimates of the voléimater stored in aquifers, and estimates of amo@int
snow at specific dates.
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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 relettzan the volumes themselves and therefore
important to develop long time series.

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

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

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

ding
it is

Relevant agencies:
» Water management agency or water resources ministry

Statistical projects to be developed:
* Inventories of artificial reservoirs and lakes.
e 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 pdatuti

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

Sources of data; Data from wastewater utilities.

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

ic

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

oD
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 environmentrdom point sources (data item K.1)

Sources of data: Estimates of waterborne pollution emitted to inlavater resources, to the sea, or to I3
by households and the different economic activities

nd,

Data processing required: Estimates of the different types of waterborne yih released by econom
activities and households. Amount of pollution et¢a in wastewater treatment plants based on tegdt
efficiencies reported by the wastewater treatmepérators. Pollution is measured using differ
parameters, usually based on laboratory tests sfematers. Some pollution may be collected in g6
networks and the rest discharged directly to thérenment. The waterborne pollution collected awsr
networks is also discharged to the environment wiitivithout treatment.

ic
m

ent
we

Priorities: In a first stage, estimates of amounts of poinr@@wrganic pollution (e.g. measured as B

DD

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

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

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

* Inventory of wastewater treatment plants.

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

Sources of data: Estimates of waterborne pollution emitted to inlavater resources, to the sea, or to I3
by diffuse sources of pollution, such as the follyv fertilizers, herbicides, and insecticides nfir
agricultural lands; oil, grease, and toxic chensidedm urban runoff and energy production; organatter
from septic systems.

nd,

Data processing required: Information about theamount of nitrogen and phosphorous applied to croy
the form of fertilizers.

DS

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

agriculture).

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

Statistical projects to be developed:

« Map of agricultural and industrial areas that désgle non-point pollution.

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

The following examples of project “cards” corresgdn 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 utilif
association or by a regulator. Also irrigation degs or irrigation associations that supply watefarmers.

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

)

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

n a
elf-

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

Statistical projects to be developed:
« Financial statements of drinking water and sewetdijges.

« Economic censuses to drinking water and sewerafyesiries (design or improvement).
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Intermediate Consumption (SNA data item P2, IRWS dta item L.3)

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

y

Data processing required: Expenses on goods and services for providing drqhkvater and sewerag
services. Typically the main amounts for internageliconsumption include electricity and chem
products for treating water.

je
cal

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

his

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

Statistical projects to be developed:
* Financial statements of drinking water and sewetsdiljges.

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

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

Sourcesof data: Drinking water and sewerage utilities. Data maycdoacentrated by a water utilif
association or by a regulator.

y

Data processing required: Data from drinking water and sewerage utilitiesareigng wages and salaries
employees, as well as employers’ social contrilmstio

of

Priorities: In a first stage total sales based on financidestants of water and sewerage utilities. |
second stage estimates of the amounts of moneyt byenouseholds and industries to perform the
provision of water and sewerage.

n a
self

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

Statistical projects to be developed:
« Economic censuses to drinking water and sewerafyesiries (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 utilif
association or by a regulator.

y

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 temlimet” and “indirect” taxes has fallen out of favo
economics and SNA. Itincludes all taxes excegptgan 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
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). Business and professional licenses

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

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 productiowitées.

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

Statistical projects to be developed:
» Economic censuses to drinking water and sewerafyesines (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 maycdoacentrated by a water utilif
association or by a regulator.

y

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 sulesidhat are not subsidies on products,
that are generated as a result of engaging on gtiodwactivities.

and

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

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 ih@iayable by the waté
and sewerage service providers, interest payableasrs, dividends payable. It also includes tleouece
rent that is payable for the use of natural reszsife.g. royalties paid to the government for thsraction
of water resources).

1Y

=

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 ogreator.
* Wastewater utilities.
» Water suppliers for irrigation or associationsragators.

Statistical projects to be developed:

« Economic censuses to drinking water and sewerafyesiries (design or improvement).
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Current Transfers (SNA data item D5 to D7)

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

y

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

SR

Priorities: It is very important to identify current transfefsat mean additional expenditures (e.g incg
taxes), as well as current transfers that are ttsedmplement the sales of water and seweragecsstvi

me

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

Statistical projects to be developed:

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

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

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

y

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

Priorities: It is very important to identify capital transfetfsat contribute to capital expenditures (Gr
Fixed Capital Formation). Transfers may includangs from the government to water utilities for
construction or upgrading of water supply and segernfrastructure.

DSS
he

Relevant agencies:
e 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 sewerafyesiries (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 utilif
association or by a regulator.

y

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

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

Relevant agencies:
e Water utilities, or water utility association ogrdator.
* Wastewater utilities.

« Water suppliers for irrigation or associationsrafjators.

DRAFT 15



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

As mentioned above, it is also very important toneste the Consumption of Fixed Capital, as welltfaes

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

do

not show explicitly in the sequence of economicoants in case output is at basic prices. The \iofig

project “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 utilif
association or by a regulator.

y

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

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

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

Statistical projects to be developed:
e Economic censuses to drinking water and sewerafyesiries (design or improvement).
« Develop an inventory of water supply and sewerafi@structure. The inventory will be useful
estimate the total value of the infrastructurewadl as its depreciation. Depreciation should
calculated according to the SNA (see definitiol€ohsumption of Fixed Capital)

to
be

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

Brief description: Tariff structures for drinking water and seweragevices.

Sources of data:Water and wastewater utilities. Data may be cotmatad 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 ancesage in selected cities. In a second stage {
structures of the different water suppliers in¢beantry or territory.

ariff

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 utilif

y

association or by a regulator.
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Data processing required: Taxes on products consist of taxes on goods andssithat 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 foriat (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 hasies
and purchasers’ prices.

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

Statistical projects to be developed:

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

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

Sources of data:Drinking water and sewerage utilities. Data maycdoacentrated by a water utilif
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. (SNKJ).

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

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

Statistical projects to be developed:

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

Project “Cards” for information about water-related social-demographic data items

y

es
a

The following examples of project “cards” corresgoto the data items related with social-demographic

aspects, specifically the ones related with indiat7.8 and 7.9 of the Millennium Development
(MDGs).

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

Sources of data:Administrative records of water and wastewateiitigd. 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 wdiffe sources of drinkin
water, as well as the way in which sewage is dispad by households.

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

Goals

5US
eral

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

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 anddilng censuses and household surveys

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

Sources of data:Administrative records of water and wastewateiti#l. Population and housing census
data, household surveys. These are MDG indicatbesefore several international and national respor
should exist.

Data processing required: Extract data from census about the different sauotarinking 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 ogrdator.

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 anddmog censuses and household surveys

Each of the data items mentioned above, as weltteer data items that add details to the overakssment,
will be described in detall in the following seci®of the chapter.
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Al. Physical data items of stocks and flows withirthe environment

As explained in Chapter 2, in an accounting cyitle,opening stocks of inland water resources deetal by

the different flows of water, some of which will crease them, and others will decrease them. The
characteristics of the flows and the collectiomndbrmation about them are discussed below.

Additions to the stocks of Inland Water Resources

Stocks of inland water resources are increasedrégiptation, and inflows of water from other cotes or
territories. Also economic activities and housebolday increase the stocks of inland water resounges
returning some or all the water they abstracteavithibe described in the following section of thikapter.

Precipitation within countries or territories (data iteBnl in the IRWS) is usually one of the main sources of
renewable water resources. Data about precipitédiocollected daily or even hourly through meteogatal or
climatologic stations, usually operated by nationateorological agencies. The national meteoro&gi
agencies may work in coordination with other agescwhich due to the nature of their activitiesl|emb
meteorological and climatic data (e.g. agenciesharge of electricity production, airport auth@®j waterway
and lock operators, etc).

For water accounts the data collected in the diffestations (points) has to be aggregated to rolit&i total

volume of precipitation falling in the territoryin order to aggregate data from each station, wisiexpressed
in height units (e.g. millimeters or inches), itnscessary to determine a weighted average ofrdepgation

based on the area of influence of each rainfalggau

Inflows of water from upstream countries or territories (data i®in the IRWS) is another important source
of renewable water for many countries that shareemsheds or river basins (i.e. transboundary wageis or
river basins). They include surface and groundwasurally flowing (i.e. by gravity) from the ndiboring
territories. Inflows include the water flows crivgsthe borders of two countries, and the watewdldhat are
used as borders. For the latter it is necessamstionate the share of the bordering river or strehat
corresponds to each of the bordering countries.

Data about the amount of water flowing through skaoundary rivers may be collected regularly usingasn
gauges. If there is a treaty among the territosiesring the watersheds, the amount of water crgdie
borders may be clearly specified (data itBr2.1), and it may be regularly monitored by the transimary
agency set in place for the compliance of the yreat

Groundwater flowing across borders is difficultn@asure and only estimates, based on the chasticteof
the soil and precipitation patterns, may be avéalab

Reductions in the stocks of Inland Water Resources

Stocks of inland water resources are decreasedvhpo&anspiration (which includes evaporation and
transpiration, even sublimation in the case of doel snow), outflows to other countries or terriesriand
outflows to the sea. Also, economic activities &indseholds decrease the stocks of inland wateuness by
abstracting water, as will be described in theofelhg section of this chapter.
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Evapotranspiration (data itemC.1 in the IRWS) is the total quantity of water tragrséd from the Earth to the
atmosphere. A large portion of the precipitationaignost immediately returned to the atmosphere as
evaporation and transpiration. The rest of thecipitation, often called effective precipitatioralls on the
ground and flows through the territory (data itermBhe IRWS) as surface runoff or as infiltratiorthe soil.

The evapotranspiration is not regularly measurethasrecipitation is. The evapotranspiration sEnsated
through several methods. Often the evapotrangpwras estimated as a residual of precipitatiors ldse
amount of water that flows as surface runoff and #mount that percolates or infiltrates underground
recharging the aquifers. Runoff and infiltratiomyrbe estimated using empirical coefficients speéifr each
territory. Measurements from stream gauges alswige data useful for the estimation of the runoff.
Estimates of the evapotranspiration can be provimethe agency in charge of calculating the watdarces
(or water budgets), typically the Ministry or Agendn charge of water resources management.
Evapotranspiration (data item C.1 in the IRWS) sthawot be confused with the potential evaporaticasured
with pans (i.e. pan evaporation) in climatologiat®ins, nor with the reference evaporation JEdsed for
calculating crop evapotranspiration for irrigatjglans.

Outflows of water to downstreamterritories(data itemC.2.1in the IRWS) is the same as inflows of water
(data item B.2) described above, but viewed froendide of the upstream territory.

Outflows of water to the sea(data itemC.2.2in the IRWS) include surface and groundwater “retyf
flowing to the sea. They include the amount ofervdtom rivers and streams that flow to the selheyTalso
include the amount of groundwater flowing to tha.sdf there are stream gauges at the mouth ofsritreen
these measurements can be used to estimate thartmtant of surface water flowing to the sea. Tbwe of
groundwater to the sea is more difficult to estenaEstimates can be made by the specialists lmas#te soil
characteristics and measurements of the piezontetets of the water flowing to the sea.

Natural transfers between other resources in tir#otg occur between surface water, groundwatet sail
water resources.

It is common to simplify the water cycle as prei@pon falling on land (data item B.1), then becogmsurface
water (data item D.5) or groundwater by infiltrgtito the aquifers (data item D.6), or simply reingnto the
atmosphere by evapotranspiration (data item CWiater eventually leaves the country or territoryfloying
to the sea (data item C.2.2) or flowing to anott@intry or territory downstream (data item C.2.$ge figure
3.1.2 below.

Processing water flow data

The following figure depicts the main natural floafswater in a country or territory. The red caglshow the
points in which the flows are traditionally meagsiird3.1(precipitation) is measured with rain gauges
climatologic stations, B.2(1) (surface water fromighboring territories), D.3.c (flows from rivers bther

surface waters) and C.2.2.a (surface water to ¢lag¢ are measured using stream gauges locatedeateskl
points of rivers and streams. Empirical coeffitbeand models are used to estimate the other fiahish may

be calibrated using the measured flows.

Figure 3.2.1. Typical points of measurement of thibows of the natural water cycle
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| Territory
boundary

Precipitation

In order to obtain the precipitation of a countmyterritory it is necessary to convert the preeifitn data
collected in different stations located throughth territory into a total volume of water. In erdo do this,
an “area of influence” has to be assigned to eata point, to compensate for the irregular distrdyuof the
stations.

There are different methods to obtain the predipitaof a country or territory based on the datarfrrainfall
stations. A widely used method is the Thiesseggmwis method, which consists on dividing the teryitinto
regions surrounding each rainfall station. Thaultexy regions are such that every point insidethefm is
closer to the station to which it belongs thanng ather station. This method in mathematics igvikm as the
method of Voronoi diagrams.

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

The methods mentioned above can be applied usinggr@gehic Information Systems (GIS) software.
Sometimes it is necessary to average precipitéiodifferent regions. For this, it is important ise the area
of each region to obtain the volumes of precigitatiwhich can then be added.

Precipitation Example, depth to volume (Unu-Water):

According to the Meteorological Office of Unu (Metd), the average precipitation in the territory8@0
mm/year. Since the area of the country is 16 080 tken the total average volume of precipitatiorttia
country is:
16 000 ki x 800 mm/year x 1 000 000*km? x 0.001 mm/m = 12 800 millions of*fyear
Which is the same as 12 800year or 12.8 krityear.
The Ministry of Water Resources of Unu (UMWR) esttas that 20% of the precipitation becomes surface
runoff and 5% infiltrates to the aquifers. Therefdotal evapotranspiration = 100% - 20% - 5% %75
Evapotranspiration = 12 800 Riyear x 75% = 9 600 hityear

DRAFT 21



The following data is necessary for water accounts:

e Annual accumulated precipitation: precipitationlife) during the year in a country or territory. igt
useful to have long time series in order to idgntdriations through the years.

« Annual normal precipitation: normal is a long teawerage used for climatologic variables. It
corresponds to the annual average for a perio® gkars or more (e.g. 1961-1990, or 1971-2000).

* Monthly normal precipitation: the average monthig@pitation for a period of 30 years or more. sThi
information is useful to identify the annual patt@f rain, in many cases with a clearly identifraghy
season and a dry season.

The data should be expressed as volume of water tsed in water accounts, and also in height jpthdenits
(e.g. millimeters or inches) for comparison purgosdt is important to mention that raw data islexied in
height or depth units (usually in millimeters).

It is very important to look at long term trendBor example, the figure below shows the precigtain the
island of Mauritius from 1996 to 2012. In the yel899, a strong “La Nifia” year the precipitationswa
equivalent 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 thland of Mauritius.

The average precipitation for each month of ther yeaalso very important to understand how the wate
management challenges. Most industrialized coestexhibit a relatively uniform pattern of precgion
throughout the year, while developing countriesstrad them located less than 30 degrees in latiftala the
equator, exhibit important contrasts between thehat of the year and the dry half of the yearcduntry like
France receives about 55% of the precipitation roltiguous months of the year and 45% in the osher
months. On the other hand, Brazil receives 69%h@fprecipitation in six contiguous months of theay and
only 31% the rest of the year.

The following figure shows the contrast in montphgcipitation for the island of Mauritius, where% bf the
precipitation fall in six months (December to May). country like Mauritius faces the challenge cdmaging
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strong interannual and intrannual variations otcymiéation. This challenge can be managed fromstigply
side, e.g. increasing water storage capacity, @am fthe demand side, e.g. creating a system abbdhdnge
demands of water depending on the precipitatioeived in the different months and years.

Figure 3.2.3. Monthly Average Precipitation in Mauitius

Precipitation {mm/month)

Month
SOURCE: Statistics Mauritius.

Evapotranspiration

Evapotranspiration can be estimated as the diftereh precipitation less surface runoff and lesttiation to
the aquifer, as explained above: C.1 - B.1 — b6~

In dry countries, where evaporation is limited I tavailable water, evapotranspiration increasél thie

amount of water entering the territory (B.2). Thstif more water enters the territory more waseavailable
for evaporation. This amount may not be very sigamnt when compared with the total amount of pitation

and evapotranspiration in a country. In wet caaatevapotranspiration does not change with acditizvater

entering the territory, since without B.2 thereakeady enough water for reaching the full evaponat
potential.

Evapotranspiration may be in the range of 30% & 70 countries with abundant precipitation (morarth
1000 mm/year), and is usually more than 90% in treswith low precipitation (precipitation of letizan 600
mm/year). Values between 70% and 90% are founallithe other countries. Some examples are shown
below:

LONG TERM AVERAGE ANNUAL PRECIPITATION IN DIFFERENT COUNTRIES
Algeria: 89 mm/year (211 975 fiyear). Evapotranspiration = 95% of precipitation.
Australia: 472 mm/year (3 617 000 Hyear). Evapotranspiration = 88% of precipitation.
Mauritius: 2 011 mm/year (3 751 Rityear). Evapotranspiration = 30% of precipitation.
Mexico: 760 mm/year (1 489 000 figear). Evapotranspiration = 73% of precipitation.
Brazil: 1 782 mm/year (15 173 516 figear). Evapotranspiration = 64% of precipitation.
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Also the evaporation (data item C.1.1) can be ¢afed for the different artificial reservoirs arakés, even
though it usually represents a small portion of thial evapotranspiration (data item C.1), it i®fus for
estimating the water available for use from aritificeservoirs and lakes.

Surface runoff and infiltration to the aquifers

Usually surface runoff data is collected from stnegauges located at different points of rivers atrdams.
The data have to be interpreted in order to cateulse total runoff (data item D.5) in a watersbedatchment,
and then aggregated for a country or territory. pEital coefficients are used to estimate surfagsoff in

watersheds that do not have stream gauges. Tlilerargpcharge or infiltration to aquifers (datanitéD.6) is
also estimated based on the characteristics of @auifier recharge zone. Rain runoff models can desl dor
developing better estimates of D.5 and D.6 in djpes@atersheds.

The amount of water flowing to the sea (data itefd.Z) can be directly measured in rivers and stsetirat
have stream gauges located at their mouth, anhastil for the cases in which measurement is nolabie

The same for the inflows from countries upstreaatgdtem B.2) and outflows to countries downstrédata
item C.2.1).

Figure 3.2.4 Simplified diagram of flows of the natral water cycle
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Natural flows are affected by abstractions andrnstwf water done by the different economic adtsitand
households, as will be described in the next seaifdhe chapter.

A brief summary of the raw flow data and processiegded to incorporate them in the accounts isrithesc
below.

Data item Raw data that can be used Processed ddta the accounts
B.1 Precipitation « Daily precipitation data by * Average annual precipitation
climatologic station. volume for the whole country or
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Data item

Raw data that can be used

Processed ddta the accounts

territory, or by hydrologic units.
Precipitation can be added is
available as volume, or convertg
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.

2d

C.1 Evapo-transpiratiorn

Daily evaporation measured i
climatologic stations using
evaporation pans is useful for
estimating the evaporation
from lakes and reservoirs, but

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

total evapotranspiration may e This concept includes
less than the total evaporatior evaporation from lakes and
measured with evaporation artificial reservoirs, as well as
pans (they show potential transpiration from plants, and
evaporation). even sublimation, in the case of
ice and snow.
B.2 Inflows from Data from stream gauges. Annual volume of surface water
countries upstream. Data from reservoirs shared flowing from one country to the
with the country upstream. other.
Information of international Also, estimates of the annual
treaties for transboundary volume of groundwater flowing
watersheds and aquifers. from one country to the other.
D.5 Surface runoff Data from stream gauges Annual volume of surface water
that would flow in a watershed |f
no abstractions and returps
existed. Information from water
balances by hydrologic units.
D.6 Infiltration to Piezometric levels, aquifer Annual volume of water that
aquifers configurations, types of soil. 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.
C.2.2 Outflows to the Data from stream gauges Annual volume of watef

sea

discharged to the sea by rive
and streams.

Also, estimates of the volume
water discharged by aquifers
the sea.

Df
to

The stocks of inland water resources

Stocks of inland water resources (data i#nm the IRWS) includesurface water stockgdata itemA.1 in the
IRWS), groundwater stocks(data itemA.2 in the IRWS), andoil water stocks(data itemA.3in the IRWS).
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Surface water stocksinclude, among others, the water storeditificial reservoirs (data itemA.1.1) and
lakes (data itemA.1.2). Usually the different water management agenkéep track of the volume of water
stored in artificial reservoirs and lakes. The Hept water in artificial reservoirs and lakes isasered using
measuring sticks (limnimeters) permanently insthile some specific locations of the reservoir dela The
depth of water is transformed into volume usingaje capacity curves. Usually daily, or sometiraesn
hourly, measurements are available. The avaitghili the measurements depends on the relevantieeof
reservoir or lake for water management. The volomeater in reservoirs and lakes used for floookgetion
has to be closely monitored especially during enstoAlso, artificial reservoirs and lakes usedva@ter supply
or hydroelectricity are 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 difficydtaperly use when compiling water accounts, sanfost
cases it is recommended not to use them in theuatso The volume of water imetlands (A.1.4)may also be
difficult to obtain, and highly variable throughabe year. In some cases lakes are classifiecedands. The
volume of water irsnow, ice and glacierg¢data itemA.1.5 may be difficult to estimate, but may be relevant
for some countries.

Groundwater stocks (data itemA.2) are not as readily available as the informationsarface water stocks.
Groundwater stocks may be estimated from the watdes in aquifers based on records from piezometri
measurements in different points. It is very intpot to first understand the delimitation and hyolgy 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 torotitan that of other water stocks. It is therefmlgisable to
start the data compilation process with surfacemnstocks.

An inventory of artificial reservoirs and lakesuisually the starting point. For each artificisdeevoir or lake it
is important to collect data about the storage ciffpeas well as the volume of water stored at lagiuntervals
of time (once a year or even once a month). Thel lef water is usually measured as depth of wiatéhe
reservoir or lake. The depth of water is transfgnnto volume using storage capacity curves, wiiey
change with time due to silting of the reservoiBathymetric studies have to be performed in otdeedefine
the configuration of the reservoirs and lakes, dettrmine the storage capacity curves when theggehaver
the years (usually through long periods of time).

Long time series of water stocks in specific laed reservoirs, as well as the aggregated datth thiedakes
and reservoirs of a country or territory are uséfulunderstanding the cyclic variations of pretipon and
runoff in a country or territory. The graph belshows the volume of water stored in a lake from21@42009
(for the T' of January of each year). The graph is helpfuluftderstanding the periodicity of the dry and wet
years. Most likely, in the area of the examplegse droughts occurred around the years 1954, E@D2002.

Figure 3.2.5 Water stock in a lake 1942 to 2009
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For groundwater stocks it is useful to create a&ernibory of aquifers and identify the volume of wakecharged
to each aquifer, as well as the amount of watetratied through specialized studies. It is necggsafirst
define the configuration of the aquifer systemglf{ggge area, storage zone, discharge area, etzQrietric
levels at different points of the aquifer can befukfor identifying changes in stock of water afcd aquifer.
All this information is collected and process by #igencies in charge of water resources managematsr
resources ministry, water agency, or water Comussi

A brief summary of the raw data about the stocld @nocessing needed to incorporate them in theuatsas

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.

e 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
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 fc

=

Not recommended to consider 4

S

a stock or water.
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Data item

Raw data that can be used

Processed ddta the accounts

estimating flows and not
stocks.

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 considered
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

U7

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 theuatso The
data items corresponding to the hydrologic cycledn® be combined with data about flows to the egon
and from the economy (abstractions [E], returns pid losses [l]), which will be described in tlodldwing

section of this chapter.

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

The table below shows the standardized asset actaila with the data items needed to complete it.

Table 3.2.1 Physical asset account for water resates showing relevant IRWS data items

DRAFT

28

=



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 ALl Al.2 Al4 A.15 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+D.4+ 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 H1.2+1.1 H1+I.1
Reductions in stock
Evaporation and/or transpiration| C.1.1(1) | C.1.1(2) C.1.1(3) C.1.1(4)* C.l-C11 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+D4 D5+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.1.1.4 E.1.2 E.l

. Closing Closing Closing Closing | Closing A.2 Closing A.1 +

Closing stock of water ALl A2 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 cadléan a first stage. Therefore the table can bstoacted

with a first set of data items as shown below. Tdil®wing table shows the most relevant data itewisich
could be used in a first stage of preliminary actsu

Table 3.2.2 Physical asset account showing IRWS @datems to be collected on a first stage

Artificial Rivers and . .
. Lakes 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+I1.1
Reductions in stock
Evaporation and/or transpiration C1 C1
(evapotranspiration)
Outflows to other countries C.2.1 C.2.1
Outflows to other inland water| D.5+D.6 D.5+D.6
resources
Outflows to the sea | | C2.2 C2.2
Abstractions E.1.1 E.1.2 E.1
. Closing Closing Closing A.2 Closing A.1 +
Closing stock of water A.1.1 A.1.2 Closing A.2

DRAFT 29



In the table above it is assumed that simply allphecipitation (data item B.1) falls on the whialed area of
the country, without identifying the precipitatitimat falls on the reflecting pools of artificialsexvoirs, lakes,
and wetlands, which typically represent less tHafb df the total area of a country.

All the evapotranspiration (C.1) is lumped into #o#l water column. It is assumed that the waabing on the

soil either runs off as surface water (D.5) orlirdtes to aquifers (data item D.6). Water entgtime country

or territory is in rivers and streams (B.2). Tsimplification provides the following equation:
B1-C.1-D5-D.6=0

Therefore, the evapotranspiration can be estimagddllows: C.1 = B.1 - D.5 - D.6. This equatsrd more

detailed ones are used for water balances doneabgr\@gencies and ministries. Water balances agrya
important source of information for the water agusu

The problem of scale in water resources

Aggregating data through space and time (natiomdleeanual) may hide important contrasts. Therefotdle
it is important to have some aggregates at thematand annual level, in many cases it is alsg veportant
to have the information for smaller territorial asge.g. hydrographic regions) and for seasonsoothms of the
year, as illustrated by the examples below.

In Peru the average precipitation of the countgraund 1600 mm/year. However, 80% of the populdiies
on the Pacific side, where the average precipitdi@nly 274 mm/year.

Figure 3.2.6 Geographical contrast of renewable wat in Peru
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In Thailand the annual average precipitation (ndnacipitation 1971-2000) is 1 573 mm/year. Hoargv
80% of it falls in the wetter half of the year, Wween May and October. On the other hand, the Natids
receives an average precipitation of 845 mm/yeamfal precipitation 1981-2010), but has a morearmf
pattern of precipitation, receiving 52% of the fypéation in the wetter half of the year.
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Figure 3.2.7 Precipitation patterns in different caintries.

Normal Precipitation in Thailand 1971-2000 (mm) Normal Precipitation in the Netherlands 1981-2010 (mm)
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Initial national aggregated assessments are usefulide the process of water accounts and statisti
compilation. However, disaggregation of the déaud be considered for the mid-term and long-tplams of
implementation 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 detaiheT
boundaries of the hydrologic regions rarely matehadministrative and/or political boundaries, viahicakes it
difficult to combine hydrologic information with enomic and social information. Regions combining
hydrologic and administrative or political boundar{possibly at municipal level) may be createdriter to be
able to combine the different types of information.

Water balances, as well as data about water abistracare usually done on an annual basis, amdftive

additional efforts need be made in order to haasaesal or monthly accounts, in case they are ceresid
necessary.

Unu-Water Example

The following diagram shows a simplification of tivater cycle in the ficticious country of Unu (Smemplete
Unu-Water example included with the GuidelineshisTrough simplification is the starting point fiafining
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 exaphe
(units in millions of cubic meters of water per ydant/year)
Ar‘hfm_al Lakes Rivers and Aguifers | Soil water TOTAL
resepoirs straarns
. Opening | Opaning Opening Opening A1+
[#] tock of wat
pening stock of water ALl | Al2 A2 Opening A.2
Additions to stock 25165 540 12 500 38 605
B.1 Precipitation 12 800 12 B0
B.2 Inflows from other countries 1000 1 00g
D Inflews from other inland water 2560 -2l 3200
resources
HA Returns fromthe economy 21605 21605
Reductions in stock 25165 640 12 800 38 605
C1 | Evaporstion and/or transpiration o 9600 9600
levapotranspiration)
c.z2a Outflows to other countries Fo0 700
o Cutflows to other inland water 3200 3200
resources
co2 Qutflows tothe sea 2004 202 2226
EA Abstractions 22441 438 22878
. Closing Closing Elosing Closing A1+
el stock of wat
OSINg stock of water ALl | A12 A2 Closing A2
Examples

The following table shows the asset accounts fokibbewith average approximate figures. For the ager
approximate figures it is assumed that in the l@mm the changes in stocks are negligible. Thebmumin red
are residuals for balancing the table.
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Table 3.2.4 Physical asset account for Mexico wittverage approximate figures
(units in billion cubic meters of water, Rjn

Artificial

Rivers and

X Lakes Aquifers | Soil water TOTAL
reservoirs streams
Opening stock of water Opening | Opening Opening Opening A.1 +
A.l1 A.1.2 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 sea 321.03 51.6 372.63

Abstractions 174.9 30.1 205
. Closing Closing Closing Closing A.1 +
Closing stock of water A1l Al2 A2 Closing A.2

Source: based on CONAGUA.- Statistics for WateMiexico 2011.

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 WateMiexico 2011.
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Some basic indicators that can be derived fronmahke above are the following:
Internal renewable water resources = B.1 — C. 489 - 1 090 = 399

Total renewable water resources = B.1 — C.1 + B32%+ 49.6 = 448.6
Dependency ratio = B.2/(B.1 - C.1 + B.2) = 0.11184l

Table 3.2.5 Physical asset account for the Netherlds with data of 2010PRELIMINARY

The information in the table can be presenteddiagram, as shown below.

(units in billion cubic meters of water, Rjn

Art|f|C|?I Lakes Rivers and Aquifers | Soil water TOTAL
reservoirs streams
X Opening | Opening Opening Opening A.1 +
Opening stock of water ALl A1.2 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
. Closing Closing Closing Closing A.1 +
Closing stock of water A1.1 A12 A2 Closing A.2

Source: based on information provided by CBS Nédhes.

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:
* Internal renewable water resources = B.1 — C.1.4532 22.23 = 10.22
* Total renewable water resources = B.1 — C.1 + B1R.22 + 83.34 = 93.56
» Dependency ratio = B.2/(B.1 - C.1 + B.2) = 0.899¢8

BIBLIOGRAPHY:

World Meteorological Organization.- Guide to Hydrgical Practices.- Volume I. Hydrology — From
Measurement to Hydrological Information.- 2008. (\@NYo. 168)

World Meteorological Organization.- Guide to Hydrgical Practices.- Volume Il. Management of Water
Resources and Application of Hydrological Practic2809. (WMO No. 168)
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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 temyt abstract water (data item E.1 in the IRWS) froiand
water resources for performing the activities afdarction, consumption and accumulation. Water #tsos

from the economy to inland water resources or &t of the environment due to returns after uséa(dem
H.1 in IRWS) and also due to losses (data itenmithe IRWS). A portion of the water abstractedesirned to
the environment as evaporation and another poftisnally smaller) is incorporated in products. Aiddally,

some water is abstracted from the seas and ocesually for desalination (data item E.3 in the IRW&hd
some water is discharged in the seas and oceatasitela H.2 in the IRWS). These flows are showihi&
following figure.

Figure 3.3.1 Diagram of flows of water between theconomy and the environment
(not all flows shown)
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Data about abstractions of water from inland wadspurces (data item E.1) by economic activitispgeially

from surface water (data item E.1.1) and from gdwater (data item E.1.2) are considered essemtiaatt

based water management. Once water is abstraciediriland water resources, or even from the oceads
seas, it is important to understand how it is usgthe different economic activities and househodohal then
returned to the environment. It is assumed thatammount of water that is accumulated in the ecgniem
negligible, and therefore, all the water abstratiethe economy has to leave the economy as refdats item
H.1 in the IRWS), as losses (data item 1.1 in R&/B) or as “water consumption” (mainly evapotraresmn

in economic activities and a small portion whiclnisorporated in products).

Once water is abstracted, it enters the economyflawd from one activity to another until it is uehed to the
environment. Water abstracted may be supplieditereconomic units (data item F.1), mainly by weter
supply industry. Water supplied is received (digian G.1) by other economic units and households.

Water is also reused in the economy and therefastewater can be supplied for further use (data Re3.2),
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 imfzort to classify the different economic activiteescording to
the International Standard Industrial Classificatiof All Economic Activities (ISIC), or other equilent
classification system, so that the data is comparafith those collected for other accounts andsiies, as
well as with data from other countries. See chapfer a detailed description of this.

Processing data about water flows in the economy drio/from the environment

A Dbrief description of the raw data and processiegded to incorporate the data in the accountessritbed

below.

Table 3.3.3. Sources of Information for Each Datateém

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 abstracted

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 watg
suppliers.
Area irrigated and types of croj
from agricultural censuses and
surveys.

Volume of the water rights held
by agricultural users or irrigato
associations.

DS

Volume declared by agricultura

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.

Important to disaggregate in
surface water (E.1.1) and
groundwater (E.1.2) abstracted.
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Data item

Raw data commonly available

Processed dafor the accounts

users for the payment of water
fees or royalties.

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 g
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 tad
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.

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
sewers.

Wastewater entering the sewer
network.

F.3.2 Wastewater for
further use

Wastewater to be reused from
inventories of WWTPs.

Wastewater to be reused.
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Data item Raw data commonly available Processed dafor the accounts

» Surveys to different industries to
know the amount of wastewate
they are reusing.

=

G.1 Water received » SameasF.1. * Same as F.1.
G.3.1 Wastewater * Inventory of WWTPs with flowg * Wastewater entering the sewer
received for treatment of operation. network.
or disposal « Flows at different points of the

sewer network.
G.3.2 Wastewater » Same as F.3.2, but may be » Wastewater received by the
received for further collected from economic units economic units for further use.
use that reuse water.
H. Returns of water by * Water consumption coefficients » Estimates of the returns
economic units for the different economic units generated by the different

and households not connected,| to economic activities and

the sewerage network. discharged directly to inland

» Abstractions of water (E) and water resources (H.1) or to the
water received (G) by the sea (H.2).

different economic activities and
households to be able to
estimate the returns.

I.1 Losses of water in e Water utilities measure the * Unaccounted for Water (UFW)

distribution amount of water “produced” or Non revenue water (NRW) tg
(injected to the water supply be used as proxies of losses of
network) and water billed by water in distribution.

water utilities.

WWTPs = Wastewater Treatment Plants

One of the most relevant pieces of information #&tewr abstraction by the different industries. Witia of
abstractions the other data can be estimatedsdfribt available. The following paragraphs will @econ the
data collection process for water abstractions.

The strategy to collect data depends on the typeatdr management system that is in place in thatop In
some countries the water management system redbeekeclaration of volumes abstracted by the usertie
collection of data by the water supply industry,omig other mechanisms that generate administratte d
useful for the accounts. In other cases diffecemsuses and surveys, such as agricultural censusesveys
to water supply industries, may provide the datded to compile the accounts.

Water management administrative records

Some countries, such as Australia and Chile, hasystem of water rights and keep a registry ofattmeunt of
water that each user is allowed to abstract. Tdgsiry of water abstraction rights may provideirat f
approximation of the abstractions of water, espigciiithe registry is kept up to date, and watights are
verified by the authorities. The volume of watearged for abstraction in the system of water sghty be
used as a proxy, but it is important to keep indnihat the information may not be very accuratet as
common to grant water rights for volumes greatantihat is actually used.

Other countries, such as France and Spain, retherabstractors to pay a fee or royalty for eadiinaetric
unit of water abstracted. The abstractors hawadasure and report the amount of water abstraatetthis
information may be verified by the authorities.
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Other countries, such as Mexico, have a dual sygtema water rights system with a public regisamd a
system of fees or “royalties” that users have tg f@ each cubic meter of water abstracted), arel th
information from both mechanisms can be contrasted.

The quality of the information from these recoraspends on the efficacy of the water managemeneérsyst
Water rights or permits have to be verified by du¢horities and the payment of fees has to be esdor Other
problems are due to the fact that water users temdquest water rights with volumes higher tham alstual
volume abstracted. Often, the water rights reigistare not classified according to ISIC categoaied it can
become difficult to get detailed information by usdry.

Example: Registry of water rights in Mexico.

Major reforms to the water management system inibtegeated a Public Registry of Water Righ
Further reforms in 1999 promoted the regularizatidrnwater rights and the improvement of the
registry. The following graph was constructed ggtme 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 steachgase of the amount of water abstracted by aguieul
throughout the period 2001 to 2009.

Source: CONAGUA .- National Water Information Systdmtips://sisgrh.imta.mx/sina

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 alistlacBesides funds for water management, |this
system provides valuable information about the axhofi water abstracted. The following graph was

constructed using these data.
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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 sectorsabcts a smaller proportion than drinking water
supply. The large amounts of water abstractedhiemmoelectricity may be explained by the extensive
use of nuclear fueled thermoelectric plants. Thalsamount of water abstracted for agriculture may
be explained by the temperate climate with preaijwh all year round. See comparison| of
precipitation in countries in figure 3.1.8.

Source:Commissariat Général au Developpement Durablefiaamcement de la gestion des ressources en ekwaane.-
Etudes & Documents.- January 2012.

If there is no registry of water rights and/or fegsroyalties collected for the water abstractesingates will
have to be made based on different data, such pslgtion, irrigated area, type of industries, irtdas
production, electricity generated, etc. In anye¢cdtsis important to start with rough estimatefiawe an idea of
orders of magnitude of the different abstractioriBhen, conventional statistical data collection rapiens
should be carried out.

Water abstractions receive different names in talemwmanagement literature, such as water “withdigivor
“water use” to designate the same concept. Thesgelthes recommend the use of the term “abstmatto
specifically designate the water that is taken fthmenvironment and used in the economy in the/S@Bter
and IRWS. It is considered a natural input, as eppddo a produced input from another economic unit.

Typically, in water resources management, watetrafted for hydroelectricity and for the operatadriocks is
not considered an abstraction. For completenasstheé SEEA-Water and IRWS water turbinated in
hydroelectricity and water for the operation of @ratay locks are considered abstractions of water.

It is therefore useful to distinguish two typesatitractions: fooff-stream usesand forin-stream uses Off-
stream uses take the water out of the water sdorcse it somewhere else. This type of water ss&so
known as “consumptive use” of water. In-streamsude not remove water from its source, or water is
immediately returned with little or no alterationThe table below shows the typical way in which avat
abstractions are grouped by water managers. Fuditail is recommended once an initial assessnsent
performed.

In addition to off-stream uses and in-stream uBeretare “in-situ,” or “on-site” uses of water.-ditu uses of
water are not considered abstractions of watenenSEEA-Water and IRWS, since water is never madred

its original location. In-situ uses include naviga, fishing, swimming, and recreational acti\étien water.
These uses are not addressed in these Guidelines.
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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 networks

Produce drinking water to

pbdistribute it to households an
industries through water
supply networks.

I

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 not
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)

Use of the mechanical energy
of water to move turbines. It
includes both, conventional
hydroelectric plants and run-
of-the river hydroelectric
plants.

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)

rdFreshwater
aquaculture farmers
(ISIC 0322)

Derivation of water for
culturing or farming of aquatic
organisms (fish, molluscs,
crustaceans, plants, crocodilg
alligators and amphibians).

o

In-situ uses of water include the following:

Table 3.3.6. In-situ Uses of Water

In-situ Use

Economic Activities Associated |

Remarks
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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 armesa 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 inforroatrelated 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 utilitiesd(stry class 36000f the International Standard Industrial
Classification of All Economic Activities [ISIC]) estract water from various sources. Dependinghen t
quality of the water at the source, water utilitieay treat the water abstracted to make it appatgfor human
consumption. Then the water is distributed tofih@ consumers through a water supply network.

Water utilities belong to the same ISIC class as other suppliemsater (such as irrigation associations in
charge of supplying water to farmers), but theyusthde kept separate for the purposes of waterustsand
statistics, since the nature of their activitiesliferent to that of water utilities, which usualiio not provide
water to farmers, since the water they producednasking quality and would be too expensive to fize
agricultural purposes in most cases, except fdr addue crops or flowers (e.qg 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, lakeg, which is measured at the point where it is injedted
rivers or streams. the water supply network. Losses between the point
Abstractions of groundwater The amount of water pumped | of abstraction and the entrance of the water supply
(data item E.1.2) from aquifers or collected from | network may be omitted (they may be in the orfder
springs. of 2%). Sometimes water is measured at the water

treatment plants. Any of these measurements|can
be used in lieu of the actual abstraction.
Abstractions of sea water | Water treated in desalination | Data should be collected regularly for the operatio
(data item E.3) plants, if they exist, before beingof the desalination plant.
injected to the water supply
network.

Amount of water supplied Amount of water billed the | The amount of water billed to the users may| be

% The term water utility will be used to refer tovgonment or privately owned companies that protigeservice of
drinking water supply.
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IRWS Data Item Brief description Main issues

(data item F.1) users. measured with meterseaptiint of connection t

the water supply network. When meters are
available the amount of water delivered

estimated.

The water billed is separated into water billed
households (usually representing between 70%
90% of the water supplied, non-revenue wa
discounted), and water billed to the different tyj
of industries and services, a detailed breakd
may not be available.

D
not
S

to
and
iter
he
DWN

Losses of water in Difference between the amounWater utilities typically use the difference of “tea
distribution (data item I.1) | of water injected in the waterproduced” and “water billed” as a proxy for loss

supply network and the amounfThis proxy is known as Unaccounted For W4g
of water delivered to the userUFW) or the Non Revenue Water (NRW
(water billed). 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

0S.
ter
).
a
in
RW
be

even above 50%.

The responsibility of drinking water supply may bwunicipal, provincial or national.

institutional arrangement the data collection sggtshould be designed. In some cases there @&i@nal
regulator or association that collects the datenftbe individual utilities. In other cases theadaeeds to be
collected directly from the municipalities. Indthiase a specific census or survey needs to barimed.

Depending ore th

Example of Data Collection Mechanisms in Countries

In Brazil the responsibility of drinking water suppbelongs to each of the more than 5(
municipalities. IBGE, the National Statistics @#iperforms a census to collect data from all thgen
utilities (“Pesquisa Nacional de Saneamiento B&kico

In Great Britain the Office for Water (Ofwat) regtegs 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 Asstiora(Vewin) collects data from the 10 compan
that deliver the service and produces a statisteg@irt every year.

In Mauritius there is only one water utility (CeaitkVater Authority) which supplies drinking waterca
produces an annual report with all the data relaidbe activity.

In Mexico the responsibility of drinking water suyppbelongs to each of the more than 24
municipalities. INEGI, the National Statistics ©@#, with the collaboration of the National Wal
Commission, performs an economic census for alter utilities in the country every five years.
In Peru the Regulator of Water Supply and SeweBageices (SUNASS) collects data from 50 wg
supply and sewerage utilities, which provide waded sewerage services to nearly 60% of
population of the country.

00

ate

ies

100
er

\ter
the

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 thddwing:

An inventory of water utilities or water companieéSome water utilities are also wastewater utilitie
An inventory of water treatment plants.
An inventory of desalination plants.

DRAFT 44



Economic censuses or surveys to industries mayiggavore detailed data about the amount of watsrith
supplied to each type of industry. At a first gtabe amount of water supplied by the water w#itto all
industries may be sufficient. At a second stagectnsuses and surveys may provide the detailsdiegdo
the types of industries classified by ISIC categgri

b). Bulk water companies

Often water has to be conveyed long distances édfig distributed through water supply networR$ere are
some enterprises that deliver water (“bulk watén"water utilities for distribution. These compesiare also
classified as ISIC 3600. In water accounts it fm@yrecessary to include these companies as a tepatiaity
generating a different product in order to corseqtlantify the amount of water produced.

¢). Households

Typically, households receive the water they needhfa water supply network operated by a watertyutil
Generally between 70% to 90% of the water supgiiediater utilities (excluding losses or non-revemager)

is for households, the rest is supplied to theedifiit industries (i.e. manufacturing, services,) etnd public
services connected to the water supply network.

Example of water supplied to households and indusies in Spain

In Spain, a 2010 survey shows that the water Higed 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. Notam@msa 5 July 2012,

In rural areas or low density population urban suieauseholds may have their own well and absthectvater
they need with a pump. For completeness, it ioitamt to estimate the amount of water that israbstd by
households. Typically this amount is small comgat@ the water abstracted by water utilities and/ roe
omitted.

The amount of water used by households varies diépgmon the socioeconomic level of the househdid, t
climate, and the accessibility of water.

Example of household water use
The average amount of water received in housel{tt¥¥S data item G.1) from water utilities is:

In Great Britain 136 L/person/day. Soui2@05-2006 Ofwat report.

In Peru 139 L/person/day. SouBigNASS 2012, from 50 service providers (servi@gotof pop.)
In Spain 144 L/person/day. Souhd& 2010 based on survey to water utilities.

In Norway 199 L/person/day. Sourgttistics Norway 2013 (data of year 2012)

In New York 473 L/person/day. Sourceca#@ted from New York City Water Board Bluebook 120

d) Industries connected to the water supply network
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Water utilities supply water to most of the indiestrlocated within the reach of the drinking wasepply
network. Usually between 10% to 30% of the watgpdied through the drinking water supply netwaskar
all the different types of industries connected;hsas, hotels, restaurants, retail stores, finhiesitutions,
manufacturing industries, and government servifieed. See below a more detailed description demwase
in industries.

e) “Water consumption,” losses and returns

Practically all the water abstracted by economiiviies is returned to the environment (the acclation is
negligible) and reincorporated to the water cyclde water abstracted is first returned to the remment in
the form of losses. Some of the losses go to tim@sphere and become vapor, others return to inkatdr
resources. The water that reaches the economiwdtiast for which it was intended is then evapodate
transpired in the processes, and a portion is porated in the products.

The remaining water is then discharged to the seydata item F.3.1) or returned to the environn(@ata item
H). A more detailed discussion about this candumd in the next section of the chapter.

In most water-distribution systems, a large pe@gatof the water is lost in transit from the alxtioa point to
the point of final use. The losses (data item hiBasured as unaccounted for water (UFW) or nomieve
water (NRW) is typically 20-30 percent of the abstion. Some systems, especially older ones, ney &s
much as 50 percent. Water loss can be attributegteral causes, including leakage, metering erpaslic
usage such as fire-fighting and pipe flushing, tedt. Leakage is usually the major cause. (Adafred IRC
Paper)

UFW or NRW can be estimated by calculating theedéhce between the amount of water abstractedeby th

water utility (plus the water received from bulk tesa suppliers) and the amount of water billed te th
consumers.

Agriculture, forestry, and fishing

Abstractions of water by agriculture, forestry disthing include the water abstracted for irrigatafrcrops (the
largest portion), water abstracted for raising dbeek, and water abstracted for aquaculture. Sornatdes
may also estimate the amount of water that is takeby the roots of the plants and trees that ffmrasts.
Note that irrigation of golf courses is classifezparately under the operation of sport facili(i&$C 9311).

Determining the amount of water abstracted by afitice, forestry and fishing is usually very difiit
Several methods can be used to estimate the arabwrater abstracted, but none of them may proverate
enough. It is suggested that several methodssa@ in order to provide different references tlaat imcrease
the reliability of the estimates.

When available, registries of water rights or watermits should be used. They provide a first appnation
and depending on the maturity of the water riglgitesn, they may provide comparable statistics. abaim
agricultural censuses and surveys should also && tasprovide additional elements for the calcalatf the
abstractions.

The following paragraphs provide guidelines forteat the four cases mentioned above (irrigatiorediock,
aquaculture, and forests):

a). Irrigation
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Crops require water for the photosynthesis, a m®teat allows plants to transform the solar enangy the
chemical energy (glucose) they need to live anivghr Water is taken up by the roots of the pldras the
soil in the root zone and then transported to ¢lagés and transpired through the leaves of thespldienough
water is available in the soil then the crops Wwél able to grow healthy. To ensure the healthwtirof the
crops (more production), soil water, which comesrfrprecipitation is often complemented with irrigat a
technique in which water is abstracted from surfacgroundwater sources and is transported upeadht
zone, so that it can be used by the crops.

The amount of water needed by crops is calculate@dbimating thecrop _evapotranspiration (not to be
confused with evapotranspiration in the water cyclewhich is data item C.1) which is the amount of water
that is evaporated from the soil where the cropsvglus the amount of water that is transpiredhgydrops. If
there is no irrigation (rainfed agriculture) thdhthe abstraction of water by the crops is congdeao besoil
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 wdtat they would need to grow healthy. The amotrgod
water abstraction (E.1.3) is also known as theégneater” that is used by the crops.

If irrigation is used to complement precipitaticalihg on the fields, then it is assumed that theoant of
precipitation is not enough to cover the total antoneeded by the crops. It means that the crop
evapotranspiration is larger than the rain effatfivbeing available to be used by the crops. Thezethe
amount ofsurface water (E.1.1)and groundwater (E.1.2) abstracted (also known as “blue water”) for
irrigation can be estimated as the complement@fctiop evapotranspiration not covered by precipitatplus

the additional water abstracted due to lossesnneyng water from the sources to the fields.

To estimate crop evapotranspiration many factorsehto be considered, such as solar radiation, air
temperature, relative humidity, and wind speed.e §bil texture, structure, density, and chemistey @so
important factors. Also the plant type, root deptid foliar density, height, and stage of growthopC
evapotranspiration can be measured using lysimeietdt is expensive and time consuming. Instemagirical
formulas are often used. The formulas combinedifferent factors mentioned above. For simplicityjs
common practice to use a reference crop evapoiratisp based on standard grass, for which biomlaysi
characteristics are well studied, and a crop cdiefit to convert the reference crop evapotranspirab the
actual crop evapotranspiration for a specific crop.

Example of Crop Evapotranspiration or Crop Water Requirement

The table below shows the reference evapotrangpirédr the San Joaquin Valley in California. hosvs the number of
cubic millimeters that evaporate each month peasgmillimeter 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

For corn the crop coefficients are ke 0.19, k¢ = 1.06, and kg = 0.55, which convert the reference daily
evapotranspiration (ETo) into the specific evapwtration (ETc) for corn. The graph below shows #pecific daily
evapotranspiration of corn for the 137 days it sakkem planting to the end of season in mm/day (e$eptember).
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The total crop evapotranspiration (ETc) for theleys 638 mm. |If the precipitation effectively pided 250 mm of water
during the season, then an additional 388 mm oémiave to be provided from surface and groundwsdarces. One
hectare of corn requires: 10 008 ;0.388 m = 3 880 frof water to complement natural precipitation.thiére is double
cropping (two planting and harvesting seasons) therwater requirements for the second cycle habetadded.

Crops that do not receive irrigation (known asfesdncrops or dryland agriculture) satisfy their de@sing the
moisture of the soil or “green water.” This migh# Bnough in some regions where precipitation pes/id
enough water at the right time of the crop growth.

Irrigation complements “green water” with water ttha abstracted from inland water resources and the
transported to the roots of the plants (“blue watier complement the naturally available water. pBeding on
the proportion of green and blue water, irrigatioight be called full or supplementary irrigation.

b). Livestock

The water requirements for livestock can be esBdhawith the population of livestock and the water
requirements for each type of livestock in the elienwhere the livestock is. It is then necessargstimate
what proportion of the water requirement is prodid®y naturally occurring water and what proportien
provided by man-made works.

c) Water suppliers for irrigators

Water suppliers for irrigators belong to the sar8&Cl class as water utilitiesnflustry class 36000f the
International Standard Industrial ClassificationAdf Economic Activities [ISIC]). They include iigation
associations in charge of supplying water to faeard other types of arrangements. Even thoughatieein
the same ISIC class as water utilities, they shbalétept separated. Since this usually involaeg irrigation
projects, good estimates of the amount of watetradied should be available from the supplier (ermation
district, user association, etc.)

d). “Water consumption,” losses and returns adtical

In agriculture a large amount of water is usuailst lbetween the point of abstraction and the pafintigation.
Losses can be in the order of 40% of the wateradtsd, or even more. The primary variables aasetiwith
losses in conveyance of water to farms are (fro8guidelines):

(1) water source (groundwater or surface water),

(2) condition of irrigation canals/ditches/pipes,

(3) distance transported, and

(4) climatic conditions.
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Water abstracted from sources near fields ofters ame have as much loss when compared to waterighat
transported over long distances. It is not uncomfeorgroundwater-irrigation wells to be within datvely
close distance to the field that is being irrigatedgation water can be diverted adjacent tofibkel and can be
transported under a pressurized-pipe system octljireto the irrigation system, which tends to adewer
losses due to the more efficient transport systémareas where the irrigation water is divertefheeht to the
field, losses may be considered negligible andthgrity of losses are considered to be occurriecpbse of
the irrigation-system efficiency.

Losses can be estimated based on areas with siegfimnal characteristics that have known losses.

Industrial water (excluding agriculture and cooling or thermoelectric plants)

This group consolidates a wide range of economiviies ranging from financial institutions, consttion
sites, retail stores, and manufacturing industri&me of the establishments that belong to thisigrare
located in urban areas and are connected to thex wabply network, receiving their water from watélities.

a) Service industries

Retail stores, hotels, restaurants, financial timstins, government offices, and others are usuahnected to
the drinking water supply network and do not alesttheir own water. The amount of water they séhe
amount of water they receive from the water sup@twork (data item G.1). The data about the amotint
water used can be obtained from water utilitiegnethough the level of disaggregation may not tsirdiele,
and the classification according to ISIC may bédift.

Some hotels located outside of the cities andfsecto the coast, may have their own boreholesetis wor
they may even have their own desalination plantasdract water from the sea (data item E.3).

b) Manufacturing industries

Manufacturing industries may be connected to thekorg water supply network or have their own wel
borehole to abstract water for their needs, eslhedhose industries located out of the cities. efidfore, the
water they use is the sum of the water receivenh filve water supply network (data item G.1) andwiager
they 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, suchradec petroleum; and gases, such as natural gasclides
quarrying, milling, re-injecting abstracted water $§econdary oil recovery, and other operationscaated with
mining activities.

Cooling in thermoelectric plants (ISIC 3510-1)

More than 70% of the electricity in the world i®guced in thermal power plants (thermoelectric fglanvhich

include plants that use as fuel nuclear reactinagjral gas, oil, and coal, among others. In tipiesets heat is
transformed into mechanical energy. Thermal pgui@nts can be classified by the type of fuel theg ar by
the type of moving fluid used (steam turbine, gabihe, combined cycle...). To estimate water raloibns

the type of fuel is more relevant than the typeno¥/ing fluid used.
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Water is used in different cycles of the energydpiing process. The most relevant in terms of e is the
cycle to remove heat (i.e. cooling) from the steamving the turbines. Abstractions for cooling of
thermoelectric plants represents more than 50%atbmal water off-stream abstractions in severalopean
countries (Eurostat 2010). In the US this abstactepresented 49% of the total off-stream abgtmas in
2005, and about 28% of these abstractions wensesslirface water.

There are two general types of cooling technologies open loop cooling system, also known as “ence
through” cooling; and the closed loop cooling sgstalso known as “recirculation.”

Open-loop coolingsystems (“once-through”) require the largest amadfirnwater abstraction because water is
not recirculated. Water is abstracted, circul@ktedugh the heat exchangers, and then returnedvidexr body.
This technology is common in older facilities.

Closed-loop coolingsystems (“recirculation”) use cooling ponds andliog towers to recirculate water within
the system, thus reducing the overall water alstracequirements. Abstractions of water to replaooling
water lost to evaporation, blowdown, drift, anddage are considered “makeup” water. A cooling piznd
shallow reservoir with a large surface area to narteat from circulation water. A cooling towemistructure
designed to remove heat from water.

The FAO Aquastat, 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 1.5
Open-loop (“once-through”)| Fossil, biomass, waste 6 —790 1
Closed-loop (“recirculation”) Nuclear 3-4 3
Closed-loop (“recirculation”) Fossil, biomass, weast 2-2.3 2

As can be seen in the table above, the type ofrapeystem is the most significant factor that detees the
amount of water abstracted for thermoelectric glaf@pen-loop systems abstract an average amowtef
that is in the range of 100*iMWh, while closed-loop systems abstract an aveamgeunt in the range of 2 or
3 mf/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 could be
abstracted from surface water sources (E.1.1)oon the sea (E.3.). Itis rarely abstracted froougdwater
sources due to the large volumes required. Sorastimater is supplied by other economic units,teegted
wastewater supplied by a wastewater utility.

In order to better control the quality of data tethto thermoelectricity, it is useful to have thibowing:

« Aninventory of thermoelectric plants, includingatepelectric plants, carboelectric, gas, etc.

e The electric production capacity of each plants(tisi measured in power units, typically Mega Watts
[MWY]), and the actual amount of electricity genethteach year (this is measured in energy units,
typically Mega Watts-Hour [MWh], or in the intermatal units Joules [J]).

* The type of water they use: freshwater, saline nvatesea water.

Hydroelectricity (ISIC 3510-2)
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Hydroelectric plants use the force of gravity mayviwater to produce electricity. Water is passedugh a
turbine that moves a generator that produces aligtr The water used is immediately returnedhe water
body from which it was abstracted and thereforg tisie is considered an in-stream use.

There are basically two types of hydropower plants:

» Conventional plants, with medium to large dropsu{dobe up to hundreds of meters of height
differential), usually requiring a dam for the stge of large quantities of water.

* Run-of-the-river power plants, which do not requine storage of water. They are small or micro
hydro power plants with a difference in the levehater of fewer than 10 meters (sometimes even
less than 3 meters). They only use the amountadémnaturally flowing through a river or stream.
They are located in rivers with large continuoasv$ of water throughout the year.

Roughly about 19% of the electricity generatedhie world is hydroelectric. The amount of watert thasses
through hydroelectric turbines to produce eledyiéh the world (sometimes the same water is tuatsid
several times) is roughly four times larger tha@ #mount of water abstracted for off-stream uddéswever,

this water is traditionally reported separate fritta other uses, since all the water abstractechnsediately
returned to the water course from which it wasralesed with minimum changes in physical propertiéso,

the same water may be used several times in a aivértherefore the aggregated amount of waternaidi
may be much higher than the amount of water flowimgugh the river.

In order to better control the quality of data tethto hydroelectricity, it is useful to have tldldwing:
« Aninventory of hydroelectric plants.
« The electric production capacity of each plants(tisi measured in power units, typically Mega Watts
[MWY]), and the actual amount of electricity genethteach year (this is measured in energy units,
typically Mega Watts-Hour [MWAh] or in the internatial units Joules [J]).

According to simple physical principles, the enepggduced in a hydroelectric plant is directly pydjonal to
the volume (V) of water turbinated and the diffareimn elevation of the water before and after pasirough
the turbine (H). The proportionality is given thetdensity of water and the efficiency of the plaftherefore,

if the amount of energy produced is known, as weslithe difference in elevation, the volume of water
turbinated may be estimated.

For example, a hydroelectric plant that uses audifice of elevation of 30 meters, and turbinat€sr8/s of
water, with an efficiency of 80%, has a power cégaaf (30m)(100m3/s)(80%)(1000 kg/m3)(9.81m/s2)3 2
544 000 Watts = 23.544 MW. (Note that 9.81 m/sheésacceleration of gravity, and 1000 kg/m3 isdbasity
of water at 20 centigrades). This means that ef pfant operates all year round, it can generaseb42
MW)(365 days)(24 hours/day) = 206 245 MW-h

Operation of waterway locks (ISIC 5222)

Large amounts of water are used to raise and Itiveelevel of the boats in waterways when passingutih
dams or when there is a need to go through watertvet are at different elevations. Water is regdrto the
water body immediately after use in the locks dmerdfore is considered an instream water use, wisich
recorded as an abstraction according to the IRWS.

Example: Water Used for Locks in the Panama Canal
In the Panama Canal ships are raised from theeseatb lake Gatun located about 26 meters aboadesel

using 3 locks. Then the ships are lowered usihgrdd locks to be returned to the sea level orother side o
the continent. Each lock requires about 88 08@fireshwater to fill, but water from some loclksreused i
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the lock downstream. It is estimated that evemgryabout 3 400 million frof freshwatet are abstracted fro
lake Gatun and lake Miraflores, according to the&eSBVater criteria, for the operation of the Panabamal
locks to move about 12 500 ships.

Integrating data into the accounts

Diagrams, such as the ones shown in figures 3181133.2, are easy to understand, but when moreealis

are added they become too complex and difficultead. Also, diagrams cannot be easily entered in a
computer. For the reasons mentioned above, tabdegsed instead of diagrams. The tables usetbhsrent
with the supply and use tables used for the SysieMational Accounts, and allow for the calculatioh
indicators that combine physical and monetary miztion.

The supply and use tables are recorded considdraglata is collected from each economic unitausehold

(the boxes in the diagrams above) and that theexdioms between them are unknown. The basic steicif
the supply and use tables of the SEEA is shownibelocomplete explanation can be found in chapter 2

Table 3.3.1. Simplified Physical Supply Table

Industries
SUPPLY (except water | Water supply [ Sewerage ISIC Households Environment SUM

supply and 1SIC 3600 3700 to Economy

sewerage)L ¢ ¢ ¢ ¢
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(U)
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

The rows in the supply table show the water thalawing out of each of the industries indicatedtime
columns, as indicated by the arrows.

Table 3.3.2. Simplified Physical Use Table

4 According to SEEA-Water the water used to fill theks is an abstraction, if the water flows dirgdétbm Inland Water Resources. In
the case of the Atlantic Ocean side 88 000 m3 ¢émaxre enough to fill the three locks, while ie ttase of the Pacific Ocean side
about 97 000 m3 are needed to fill the first Idblen water is discharged into the Miraflores la@] abstracted again to fill the other
two locks that drain directly to the Pacific Ocean.
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Industries
USE (except water | Water supply [ Sewerage ISIC Households Eco.nomy to SUM

supply and 1SIC 3600 3700 Environment

sewerage) 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(U) H.1(U)+H.2(U)
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 tablevstite 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 Ifostration purposes. More details are usuallyeaddy

breaking down the column of industries into sevelmns showing the different groups of industrigsing
the ISIC classification.
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V. Physical data items related with emissions

In the previous section of this chapter the dateng related to the abstraction and supply of wateahe
different economic units and households were calefiéhis section covers all the data items relatitd water
leaving the economic units after use. It also ce®vlee data items related to the incorporationadiupants to
the returned water.

Economic units use water for their different adtés and then discharge it directly to the envirentror to a
sewer network. The activities that use water oétdd pollutants to the water they return. In soases water
is not returned to the environment or dischargatiécsewer network but reused in the economy.

Water policy makers require information to underdtéhe impacts of the water returned to the enwremt and

the pollutants added. They also require inforrmaabout how water is reused in the economy reduttiag
amount of water that needs to be abstracted djrirotin the environment.

Wastewater

Wastewater by type of water users discharging

The same economic units that were mentioned iptéeous section as users of water, discharge emader”
after using the water they abstracted or receivech fother economic units. For the purposes of ausoand
statistics, “wastewater” is defined as all the walwt is discarded that is no longer required sy dwner or
user. A brief discussion for each type of useioio8:

Households return about 80% of the water they atistr receive to the environment, to a sewer nétwnto
another sanitation facility (septic tank, latrire#¢c.). Households located in densely populatedsausually
discharge all their wastewater to the sewer netveord it is possible to estimate the volume of waater
generated based on the data of the volume of wapmlied to households by water utilifiesid the percentage
of water that is consumed. Households locateddasaof low population densities (rural areas) uliagharge
their wastewater to the sewer network or they magh@rge it in septic tanks or drains that discedahg water
to ariver, to a lake or simply to a land area.

In order to estimate the amount of water discharggdouseholds to sewers and to the environmeist it
important to collect information from populationnseises and household surveys about the proporfion o
people that discharge wastewater to the differanitation facilities: sewers, septic tanks, latsiner open
defecation (see section on water-related socialedeaphic data items).

Industries connected to the sewer network dischtrgewvater that is not consumed in their processdhe
sewer network. Some economic units, especiallyethvaish polluting processes, may be required toquarf
some type of treatment of the wastewater beforehdiging it to the sewer network. Other econonmitsy
especially service industries and financial insititus, may discharge their wastewaters the same agay
households. The volume of wastewater dischargadpsrcentage (in the order of 80% to 90%) of thleme
of water used.

Sewerage industries collect wastewaters from haldsland industries and treat them in wastewagaitrirent
plants (WWTP) before returning the treated wastemnt water bodies or land. In many cases a WVgTiof

® In this document the term water utility is usedeter to drinking water supply companies, whichyrba public or
private.
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available and the wastewaters are returned to tkzomment without treatment. Sewerage industaks®
collect storm water (rainwater that runs off in ambareas and is collected in the sewer networles saparate
drainage network). In some areas there is a sepsyatem for the collection of storm water, sa gsewage
and rainwater are not mixed, otherwise, a mixturesewvage and rainwater is sent to WWTPs or to the
environment. The problem with mixing sewage andwater is that the volume of rainwater may be Jarge
(often in short periods of time), exceeding theacdy of the WWTPs.

Industries not connected to the sewer network metoeir wastewater to a water body or to land. URa&®mns
may impose specific requirements for dischargingtexsaters and the industries may have to operaiedivn
wastewater treatment plant (WWTP).

Agriculture returns a portion (roughly between 2886 40%) of the water used to water bodies orrtd {¢ghen

it infiltrates to the aquifers). The return of watloes not occur in a single location, as in tees mentioned
above, but in a diffuse way. For this reason tlageviborne pollution in returns of water from aglicre are
considered non-point sources of pollution (see wetmn-point sources of pollution). The SEEA-Water
classifies the discharges of water from agricultasewastewater. However, for water resources manage
the returns of water from agriculture are not cdesed wastewaters.

Thermoelectric plants use water for cooling. A Brpartion (between 1% and 5%) of the water used is
evaporated and the rest is returned to water bo8mserage industries typically do not collect Wastewater
from thermoelectric plants. The SEEA-Water classifthe returns of water from thermoelectric plasss
wastewater. However, for water resources managerenteturns of water from thermoelectric plants ot
typically considered wastewaters.

Hydroelectric plants return all the water used #iexw bodies. The SEEA-Water classifies the retofnsater
from hydroelectric plants as wastewater. Howewar Water resources management, the returns of \irater
hydroelectric plants are not typically considerechaastewater.”

Data collection
The data described below is useful for the compitedf water accounts and statistics.

The experts in the National Statistics Office sdonbrk in close collaboration with the experts e Ministry
of Environment, the Ministry of Water and/or thetiaal Water Authority to compile or estimate thatal
required. The following are common sources of data
» Water and/or sewage utilities, companies, assoaiaibr regulators.
* Departments in charge of controlling polluting diacges (they may issue permits and develop
inventories of polluting discharges).
* Research institutions which may have specific itjusdices or coefficients useful for estimating
water consumption.

Data collection of wastewater should be done inwution with data collection of emissions, sinbe two
topics are closely related.

Households
* Number of households and number of inhabitantshpesehold from population censuses, household
surveys and population projections. Water utsitieave the number of water supply connections,
which is useful to estimate the population recgjwvater from the water utility. It is also necagsto
have data on the number of households connecteahitation facilities different to sewers (see isect
on water-related social-demographic data items).
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» Data from water utilities on the amount of watepsied to households (IRWS data item F.1). This
should be based on the readings of meters in holdseh

« Estimate of the proportion of water used that isstoned by households. Typically about 20% of the
water used is not returned or discharged (wateswoption), but if possible a more specific number
should be used. This proportion is not typicallgasured, but the result of specific research or
estimates.

» Data from the sewer industry about the wastewaikeated, 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 watep@ied to industries (IRWS data item F.1). This
should be based in the readings of meters in indastIf possible the data should be disaggregayed
type of industry. It should be grouped accordmd¢SIC or other equivalent classification.
« Data from the sewer industry about the number gpest of industries connected to the sewer network.
« Data from the sewer industry about the amount aftewaater collected, usually measured at WWTPs is
useful to estimate the amount of wastewater digglthto the sewers by households.

Sewer industries
« Inventory of WWTPs with flows of operation and typetreatment (primary, secondary, tertiary) and
technology (activated sludge, biodisks, etc.)
« Data from the sewerage industry about the numbertyres of establishments connected to the sewer
network, and estimates of the volume of wastewcdbected.
» Data from the sewerage industry about the numbdrooseholds 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 enwingent or water authority. The inventory can
provide data about the location of the dischargekthe volume of water discharged (IRWS data item
H, and possibly H.1, H.2 and H.3).

Agriculture
e The data used to estimate the abstractions of wateagriculture and consumption coefficients
described in the previous section can be useditoas the returns of water.

Thermoelectric plants
* Inventory of thermoelectric plants from the minysof energy or electric companies. The inventory
can provide data about the location of each thelentrec plant, the amount of energy generated, the
type of plant, the type of cooling system and tbkime of water used.

Hydroelectric plants
¢ Inventory of hydroelectric plants from the ministif/energy or electric companies. The inventory can
provide data about the location of each hydrodtegiiant, the amount of energy generated, and the
volume of water used.

Data in the accounts

The data collected is compiled in the supply angl tables as shown below. The column “Other intestr
should be subdivided according to the specific psepof the accounts.

A complete example is included in the guidelines.
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Table 3.4.1 Physical Supply Table (in million cubienetres per year)

Water supply Sewerage Other industries Households Flows from the
industry industry environment
Sources of
abstracted watef
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)

1%

Water supply Sewerage Other industrieg Households Flows to th¢
industry industry environment
Sources of
abstracted watef
Wastewater an( G.3

reused water

Return flows of
water

Evaporation,
transpiration
and

incorporation

into products

The tables facilitate the verification of the catency of data. The sum of the rows in the supgbe has to
be the same as the sum of the rows in the use tdlble sum of columns should also be the sameeistipply
and in the use tables; however, data from the atbetions is required to complete the columns.

Waterborne polluting releases

Pollutants and measuring tests

Returns of water to the environment usually inclpddutants added by the economic units as a re$ulieir
production processes or consumption patterns, waftdct the receiving water bodies (or land) inicas
ways. In order to compile water accounts andsitesi a list of pollutants has to be defined acogydo the
specific needs of each country, including natiaral international legislation.

The variety of pollutants that can be found in wastters is as wide as the number of elements angaands
existing in the planet. Different countries andamizations may group the pollutants differentlgading to
their specific needs.
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Emission statistics and accounts are based orethwts of tests or analyses (e.g. BOD, COD, TS&gdo
wastewater samples. Thessts are used to quantify the different typespailutants that causepollution
problems in water. It is important to clearly distinguidiese three elements. A brief description of ed¢heo

three elements i

s presented below.

1. Pollution problems. The discharge of pollutants to water may havargact on public health, on the

aquatic life and also on some economic activitrdich may incur in additional costs for treating th
polluted water before using it. Many diseases imé&ws are transmitted by the ingestion of water
contaminated with pathogens. Fish require oxygemvater to live and thrive, but organic matter
discharged in water causes the proliferation ofroagrganisms that consume the oxygen present in
water. Aquatic weeds and algae may increase innaontrolled way due to an excess of nutrients
(mainly nitrates and phosphates) present in wat&wven treated wastewater may contain small
quantities of pollutants that are harmful for adpidife and humans, such as some metals, pesticides
and pharmaceutical products.

Pollutants. Polluting discharges include pathogens, whidliseadiseases in humans when ingested.
They also include organic matter, which is food fisicroorganisms that reproduce and deplete the
oxygen needed by fish. Phosphates and nitrogetaioed in fertilizers are nutrients that cause the
proliferation of aquatic weeds and algae, which raffigect other forms of aquatic life and cause
problems for navigation.

Parameters (Based on different laboratory tests).There is a wide variety of chemical and biologica
tests used to detect and quantify the differenégypf waterborne pollutants in wastewaters, aralials
water bodies. Some tests are fairly inexpensiveeasy 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 pollutanespnt in water, the way in which the informatiofl wi

be analyzed and presented, as well as the avéyadfildata.

The following table summarizes the main pollutiontgems with the pollutants that cause them andeasis to

measure them.

Relevance for
Water Policies

Pollutants

Parameters (Based on
Laboratory Tests)

Main issues

Transmission of
diseases throug
water

Pathogenic viruses,
hbacteria, protozoa,
and parasitic worms
(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
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Relevance for Pollutants Parameters (Based on Main issues
Water Policies Laboratory Tests)
treatment.
Proliferation of | Nutrients » Total Nitrogen (TN) Conventional WWTPs do not

aquatic weed
and algae
(eutrophication)

e Total Phosphorus (TP

» Total Kjehldahl
Nitrogen (TKN)

remove most of the nutrients. A
tertiary treatment is necessary.
Important if the water goes to laks
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 » 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). Als 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.
It includes a wide
variety of properties
that may reveal the
presence of
pollutants.

» Total suspended solid

(TSS)
* Temperature
» Conductivity
» Acidity (pH)
e Color

1)

wastewater is a simple and
inexpensive way of quantifying th
overall amount of pollution, when
information from more specific
tests is not available.
Temperature is useful for
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

)

1)

n)

processes.

The choice of the tests used to measure the pmilludi to refer the statistics will depend on thélytion
problems that are considered relevant for the adsoand statistics to be performed, as well agpttential

availability of data.
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“conventional” or “classic” pollutants, such as angc matter. In more advanced economies with ample
wastewater treatment capacity, nutrients or poigsrsnbstances may be more policy relevant.

In any case, it is recommended to start the dall@action and compilation of statistics and accouwtith
quantities referring to classic tests, such as BODD, TSS, TN and TP, which are more widely avadand
easier to incorporate in the accounting format.eDthariables can be incorporated later.

A discussion of the main issues to consider fohdgpe of pollutant and tests to measure them esgnted
below.

a). Pathogens

Pathogenic viruses, bacteria, protozoa and helsicdin be present in sewage and if not properly gehaan
affect people. The following are examples of pgtres that could be found in water:

* Viruses of hepatitis and polyomielitis.

* Bacteria vibrio cholera and salmonella.

* Protozoa Cryptosporidium parvum and the Giardigblaam

¢ Helminths (parasitic worms) Taenia solium and Hatéharzia americanum.

Pathogens are difficult to monitor directly. Iredle indicator micro-organisms have been used tgesigheir
presence. Commonly used indicator bacteria aral fegliforms, Escherichia coli (E. coli) and entsvoci,
which are not pathogens. Pathogens are easily moy disinfection in WWTPs.

The data about pathogens can be reported in spediints, such as in places used for swimming,ithstnot
suitable for aggregation in emission accounts. oAtdepending on the characteristics of the watelidso
pathogens may die quickly or survive longer, themeftheir effect is highly variable and not suitaldf
aggregation throughout large areas.

b). Organic matter

Organic matter is the most common type of pollubbrvater bodies, since it is discharged by houkskshand
different industries. It is the main pollutant peat in sewage, which contains excreta collectedn fr
households. Organic matter is food for many migganisms that live in water. By processing theodiothese
microorganisms consume the dissolved oxygen inntheer that contains them. The reduction of disswlv
oxygen in water bodies affects the health of fistl ather aquatic life. Organic matter is usually agroblem
in small quantities, since it can be eliminatedhsy microorganisms naturally living in water bodies

There are different tests used to estimate the amoti organic matter in a wastewater sample. The
Biochemical Oxygen Demand (BOD) and the Chemicalgex Demand (COD) are two of the most commonly
used tests:

« BOD provides an indication of the amount of watenigobiodegradable organic matter present in
wastewater. It “simulates” the oxidation processthie aquatic environment. It is expressed as the
amount of oxygen (mg/F)needed for biochemical conversion of the organatten. It is only an
indicator of the biodegradable organic matter taat be digested by aerobic micro-organisms. Téte te
is relatively easy to perform, but it takes a minimof five days to complete and if not performed

® Milligram per liter (mg/L) is equivalent to 0.0@Lof substance in one liter of water. Equivalent fpart per million
(ppm).
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correctly may easily provide erroneous results.DB@ measured for a five-day period, while BOBD
measured for a seven-day period. B@Dmost commonly used around the world.

e COD provides an indication of the total amount oftevborne organic matter in wastewater,
biodegradable and non-biodegradable. Since itifled non-biodegradable matter it is usually larger
than BOD. It is expressed as the amount of oxygeg/l{) needed for full chemical conversion of the
organic matter. The test is faster that BOD, sihamly takes about two hours to perform, compared
with several days for BOD. The COD test was dgwetbas an alternative to the lengthier BOD test.
COD also measures a different set of substancelsiding those that will not or not easily degrade i
the aquatic environment.

BOD and COD are regularly measured by WWTP opesasince they are instrumental for the operatiothef
plants.

Other tests have been developed to measure ongmatier, such as the Total Organic Carbon (TOC)ckvis
usually more expensive and requires specializegewnt.

The measurements are done for samples of wasteasatkeare expressed as concentrations (e.g. mdrL).
order to be able to aggregate the data it is napess convert the concentrations into loads, whach
expressed in mass units (e.g. kg or tons). Tdhoit is necessary to measure or estimate thesponding
amount of wastewater for which the concentratioesenmeasured, as it will be explained and exenaglifi
below.

WWTPs usually eliminate more than 80% of the orgamatter present in wastewaters.

). Nutrients

Phosphorus and nitrogen are essential nutrientthéoplants and animals that make up the aquabid ¥eeb.
However, if they are present in excess, they cdresmatic increases in aquatic plant growth and gasumn the
types of plants, causing eutrophication. Phosphizriess abundant in undisturbed water bodiesefibve even
small increases in phosphorus can have a signifiocgract.

Phosphorus and nitrogen are present in discharges WWTPs, runoff from fertilized lawns and cropdan
failing septic systems, runoff from animal manuiage areas. The amount of nutrients presentastewater
is typically measured by:

e Total nitrogen (TN) provides a measure of the amaimitrogen present in wastewater in different
nitrogen compounds. TN includes organic nitrogenimonia, nitrates and nitrites, which are measured
using different tests. Each of these forms ofogien is biologically convertible to one of the athe
forms. The measurements are typically expressedrasentration of nitrogen (mg/L).

e Total phosphorus (TP) provides a measure of theuatraf phosphorus present in wastewater including
organic and inorganic (mineral) phosphorus. Theasuements are typically expresses as
concentration of phosphorus (mg/L).

Nitrogen and phosphorus are often measured bypbetors of WWTPs.

As in the case of organic matter, the measurenumts at different locations may be integrated enabcounts
by aggregation. In order to be able to aggredatediata it is necessary to convert the concentist{e.g.
mg/L) into loads in mass units (e.g. kg or tons)o do this it is necessary to measure or estinmate t
corresponding amount of wastewater for which theceatrations were measured, as it will be explaied
exemplified below.
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A large proportion of nutrients are dischargedhte ¢nvironment in the form of non-point sourcesking it
difficult to measure. Indirect estimation, suchtfa®ugh the sales of fertilizers should be usealddition to the
data collected from point sources.

WWTPs with only secondary treatment do not remavigients. Tertiary treatment processes are negessa
remove residual nitrogen and phosphorus after slcgrireatment.

d). Poisonous substances

The substances included in this category are thime#ecause harm to living beings in small quarditend
usually accumulate in the food chain, which meduag the concentration is larger in the predaton timathe
prey. The main substances included in this cayegi@ metals and metalloids, organic chemical pentits (e.g.
from pesticides) and cyanides. These substancesdetected with chromatography and spectroscopy
techniques.

* Many metals, especially some “heavy metals,” sichkead (Pb), mercury (Hg) and cadmium (Cd) are
highly toxic. They are called “heavy metals” besauthey have a high atomic mass. Some
“metalloids,” such as arsenic (As) are also verycto Also some “light metals,” such as berylliuBe)
are also toxic. Metals and metalloids are oftemtbin compounds, which are also toxic.

* Persistent organic pollutants (POPs) are chemicdistances that persist in the environment,
bioaccumulate through the food web, and pose eofiskusing adverse effects to human health and the
environment. Many of them are compounds of chlofjoeyanohalogens), such as polychlorinated
biphenyls (PCBs), and some are used as pestidgdel,as DDT. They do not decompose easily and
can be transported long distances across intenstmundaries.

e Cyanides are compounds that have carbon and rmitrdiye are considered “inorganic” even though
they have carbon. They are toxic substances thaltfeom mining and other industrial processes.

Since relatively small quantities of these polltsanave a great effect, they are also called npotbutants.
Their effect is usually more localized and theigrgation may not be as meaningful as that of thero
pollutants. Nevertheless aggregates can show gerernission trends and possible threats due ta thei
widespread use.

WWTPs with only secondary treatment do not removerarpollutants. Tertiary treatment processes are
necessary to remove these pollutants.

e). Other pollutants that change the physical pt@mseof water

There are other tests and measurements that dspecifically measure any of the pollutants mentibabove,
but are useful for the compilation of statisticsd asccounts, such as Total Suspended Solids (TS$) an
temperature:

e Total Suspended Solids (TSS) provides an unspetidiasure of the amount of waterborne pollutants
in wastewater that can pass a filter. The measurenage typically expressed as concentration (mg/L)

e Temperature is useful to estimate the amount of bweat is discharged in the wastewater. The
temperature is typically measured in Celsius oré&ialteit degrees.

« Conductivity measures the ability of water to pas®lectrical current. It is used as an indicatdhe
presence of salts in water. Salts tend to conatntn returns from irrigated agricultural fieldsis
commonly measured in Siemens per meter.
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TSS is regularly measured by WWTP operators, siniseinstrumental for the operation of the plaatal can
be aggregated for emission accounts.

Other characteristics such as pH, odor, color artadity may also be measured, but may not beyas#d for
emission accounts.

Sources of pollution

.a). Point source emissions

Point-source emissions have a clearly identifiablglet: pipes, ditches, channels or tunnels thatctly
discharge wastewater to a water body (or to laidn-point source emissions (often from diffuse ssiuns)
do not have a clearly identifiable outlet, suchimsgriculture, or the number of outlets is toogkarto be
identified individually, such as in the case of selnolds not connected to sewers.

It is relatively easier to control data from posturce emissions than from non-point source enmssidoint
source emissions can be associated to inventofietischarges to water, which should include WWTPs
operated by sewerage utilities or companies antidgifferent industries.

.b). Non-point source emissions

Data of emissions from non-point sources can benagtd indirectly from the amount of pesticides and
fertilizers used in the case of agriculture.

.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. . Hospita|3
* Hotels.
Organic Matter Biodegradable * Households.
» Agroindustries (food industries).
Nutrients Nitrogen » Fertilizers in returns and runoff from agricultural
fields.
» Discharges from WWTPs.
Phosphorus » Fertilizers in returns and runoff from agricultural
fields.

» Discharges from WWTPs.
» Detergents in sewage.

Poisonous Metals e Urban runoff.

substances « Steel industry.

* Industries using electroplating.

» Pesticides, herbicides, defoliants (specially
arsenic).

* Industries that use coal (specially lead).
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» Refrigeration and air conditioning industries

(cadmium).
» Leather tanning industry (chromium).
Persistent Organic Pollutants » Pesticides (e.g. DDT), herbicides.
(POPs): PCBs, PBTS, etc. « PCBs are used as coolants and in electric
components.

» Pharmaceuticals (from pharmaceutical industrijes
and from household sewage after consumption).

Other Heat » Water used for cooling (E.g. thermoelectric
plants).
Color » Leather tanning industry.

Data collection

Data collection will depend on the list of pollutathat are considered relevant for the accourdsstatistics to
be performed. As mentioned above it is recommenaathrt the compilation of the accounts with nuees of
pollutants that are more widely available, sucB@®, COD, TSS, TN and TP.

The experts in the National Statistics Office sdonbrk in close collaboration with the experts e Ministry
of Environment, the Ministry of Water and/or thetidaal Water Authority to compile or estimate thatal
required. The following are common sources of data
» Water and/or sewage utilities, companies, assoasibr regulators.
* Departments in charge of controlling polluting diaoyes (they may issue permits, and develop
inventories of polluting discharges).
* Research institutions which may have specific itjumdices or coefficients useful for estimating
emissions.

a). Point source emissions

It is important to first estimate the waterborndlyten in wastewater collected by sewerage fromdaholds
(IRWS data item J.1). To estimate it the followohgta is useful:

* number of households connected to sewers,

* number of people per household, and

e average amount of polluting emissions per person.

* population connected to sewers and to other samtécilities.

The average amount of polluting emissions per persan be based on measurements from the sewestindu
A population equivalent load is used in many caestto express the pollution in terms of people.

EXAMPLES:

The Dutch association of drinking water compankewin) estimates that the pollution load per initeto,
measured according to BOD, COD, TKN, TP and SSikifllows:

Measurement test Discharge
or indicator (Grams/inhabitant/day)
BODs 50-65
COD 90-150
TKN 14-18

DRAFT 64



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, amongrojo@ntities, collected by the sewer network can be
estimated based on the number of people connexthe sewer network and the population equivalent.

EXAMPLE:
In a country of 50 million inhabitants 85% of thepulation is connected to the sewer network. Td@uation
equivalent daily load is 70 g of TSS, 60g of BODisl 430 g of COD.
The load expressed as:
BODS5 is 50 million x 60 g/day x 3@8ys = 1.1 tons/year
COoD 50 million x 130 g/day&5 days = 2.4 tons/year
TSS 50 million x 70 g/dag&5 days = 1.3 tons/year
The load collected by sewerage is 85%
BOD5 0.9 tons/year
COoD 2.0 tons/year
TSS 1.1 tons/year

Data from the WWTPs is very useful to estimatediseharges collected by the sewer system and tissiems
discharged to water bodies (data item K.1 in th&/8}. Operators of WWTPs systematically collectadat
about the wastewater influent (flow entering the WWRY and the effluent (flow leaving the WWTP). An
inventory of WWTPs with the amounts of pollutingissions entering and leaving (influent and effljehe
plants, type of plants and method of treatmentdsy wiseful for the development emission statisting
accounts.

The operators of WWTPs usually perform frequentstesid may have long records of daily (or even lgpur
concentrations of the different indicators. Annda&d (mass) values (concentrations multiplied bg t
corresponding flow) should be used for emissionoants. The operation data from the WWTPs can be
compared with the calculations of household emissto determine industrial pollution collected by sewer
system (IRWS data item J.1). The sewerage utiity also have data about the industries dischatgirige
network and the amount of pollution discharged.

For industries not connected to the sewer networineentory of discharges from the ministry of eouiment
or water authority may be available. The inventoay provide data about the location of the diggdsand
the pollutants discharged (IRWS data item K.1)sdme countries a chart to estimate the pollutmgsions is
published (e.g. in France the government publigh&Bableau des coefficients specifiques de poliupour
I'estimation forfaitaire (TEF),” which is used ftre payment of pollution fees).

Example of Charts to Estimate Pollution
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In France, the Water Agencies (“Agences de I'Eadl)ect a fee for the mass of emissions dischatgeuhter
by industries and households. The following disgha pay 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 i&duR)

- Nitrogen oxide (“azote oxydé” NO, nitrates anttites)

- Total phosphorous (TP)

- Absorbable Organohalogens (AOX)

- Toxic metals and metalloids. Calculated 10As+58Cd+ 5Cu+50Hg + 5 Ni + 10 Pb + Zn
- Heat

The fees have to be paid for each kilogram (or rotimits of measurement) of emissions dischargedatier
bodies. The physical and monetary amounts hate teclared to the authorities. If measuremenicds\are
not installed, there is an estimation chart witkftioients for each type of industry (the “Tablediistimation
Forfaitaire”). With this information accounts asightistics are integrated.

The data on point source emissions can be aggecegateshown in flows between the different econamits
as shown below.

Example of Pollution flows in France

The following diagram was published in the 19904H®/Ministry of Environment of France in prepavatiof
the 1992 water law. The diagram shows the poirltipoy emissions discharged through sewerage. OM =
Organic Matter, and TSS = Total suspended sohl8/ TP = Wastewater Treatment Plants. Quantities in
million tons per year.

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 1SS =0.241

WATER BODIES
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The diagram shows that the waterborne emissionster bodies in France had about 0.859 tons/year
(0.583+0.276) of organic matter and 1.096 tons/gé#otal suspended solids (0.855 + 0.241). Waatemw
treatment plants eliminate 41% of the organic maitel 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 avera@aid and BOD.
Source: Ministere de I'Environnement .- Pour qeali vive: Trois années de concertation et de @éssur la gestion de I'eau en
France.- Paris 1992

Agriculture is a special case of industry that mesularge amounts of water. However, the watedorn
emissions of these returns are considered non-gountces of pollution (IRWS data item K.2) becatrssy
don’t have a specific point of discharge. The mpailutants in agricultural returns are the refltthe
application of fertilizers and pesticides. Polhmtidue to fertilizers can be measured based oogeitr and
phosphorus tests. Pollution due to pesticidesfatin the category of Persistent Organic PolltsafiPOPs).
These pollutants are spread in large areas wash@athral runoff resulting from precipitation orethvater
applied through irrigation.

b). Non-point source emissions

Statistics and accounts of waterborne emissioms fron-point sources to the environment (data itegii the
IRWS) can be estimated based on the guidelinesgedwabove for the case of agriculture and housish@h
the case they are not connected to the sewer rigtwdilso data of pesticides and fertilizers pusHEth by
farmers (agriculture) can be useful in estimatimgémissions.

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

Total
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S & o

Nitrogen
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Potash
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/ Phosphate

0 ' ; . ' ' . ; . .
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Year

[N
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Fertilizer use
(nutrient pounds per acre of cropland)
[=-3
=1

“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
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Data in the accounts

The data collected is compiled in the supply arel tables as shown below. The column “Other inikstr
should be subdivided according to the specific psepof the accounts. The list of substance measunts or
pollutants has to be done according to the lispafutants identified in the data collection andngolation

strategy.

A complete example is included in the guidelines.

Table 3.4.3 Physical Supply Table for Gross Releasef Substances to Water (in tons per year)

Substance
measurements

Water supply
industry

Sewerage
industry

Other
industries

Households

Flows from the
environment

Emissions (to the environment)

TSS

BOD5

COD

TN

TP

Chromium

Mercury

AN RIAR|R|A|AR|A

AN AR R|IRIA|R

AN AR R|IR[IAR|R

Releases (to the economy)

TSS

BODS5

COD

N

TP

Chromium

[GEFR Y EPY Y Y Y GEFY Y JEP) Y Y i Y

Mercury

(RN GIPY Y E'Y Y Y Y P Y Y Y

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
Substance
measurements
Emissions (to the environment)
TSS K
BOD5 K
COD K
TN K
TP K
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Chromium K
Mercury K
Releases (to the economy)
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 supply
table has to be the same as the sum of the rothe inse table.
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http://water.epa.qov/type/rsl/monitoring/vms50.cfm
V. Monetary data items

Monetary Supply and Use Tables

The main advantage of compiling the Physical Supplg Use Tables (PSUT) described in section 2 seto
able to combine the monetary information of theéamatl accounts with physical quantities. The talilave the
same structure in order to facilitate the comborabf information.

Monetary data items L, M, N, P and Q in the IRWS asually part of the information collected by oasl
accountants to integrate the production accountsiiore detail is needed for the purposes of wateounts.
Below are the SNA supply and use tables showingRW¢S data items and their codes:

Table 3.5.1. Monetary supply table showing IRWS dat items
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Industries (except ISIC 3600 Water ISIC 3700
SUPPLY (at basic prices) water supply and Sewerage
sewerage) supply services
All other products \nms\
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, theubulip products from each industry shown in the cuwis.

All products can be produced by the different indes, but if the industries are broken down into
establishments and classified accordingly, it igeeted that most of the output from the water supmustry
(ISIC 3600) is natural water (CPC 18000), and nodghe output from the sewerage industry (ISIC 3760
sewerage service (CPC 94110). It is expected ttiatother industries do not produce water or pmvid
sewerage services, or that the production is weligtismall. Therefore the production numbers appeanly

in the diagonal, as shown above.

Table 3.5.2. Monetary use table showing IRWS dataems

. 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 L.3.1 L.3.2
GROSS VALUE ADDED (at basic prices) not in IRWS L1.1-L3.1 L.1.2-L3.2
Of which:
Compensation of employees not in IRWS L.2.1 L.2.2
Other taxes on production not in IRWS M.1.2.1 M.1.2.2

The use table below shows, in each row, the intdiae consumption by products by each industry shiow
the columns. By subtracting the totals in the tad®e to the totals in the supply table Gross Valdeed is
found, as explained in Chapter 2.

The supply table is recorded at basic prices aaditle table at purchasers’ prices, so the differebtained is
defined as “Gross Value Added (GVA) at basic pricesthe SNA. Gross Value Added represents the
contribution of labor and capital to the productmmocess (SNA 6.71). Compensation of employeds (tEms
L.2.1 and L.2.2), and other taxes on productiona(iams M.1.2.1 and M.1.2.2) are part of the valdded.

Purchasers’ prices are equal to basic prices phkestless subsidies on products (data items MridINal.1),
plus separately invoiced transport charges, pluslegalers’ and retailers’ margins, plus Value Addeck
(VAT) not deductible by the purchaser. The relasitips of prices are shown in figure 2.3.1 of Caaft

Usually water and sewerage industries do not irevbi@nsport charges separately, and there are alesdiers’

or retailers’ margins. Therefore purchasers’ wiaee equal to basic prices plus taxes on prodextduding
deductible VAT, but including non-deductible VATgss subsidies on products.
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Figure 3.5.1. Bars showing the relationships of pcies for water supply and sewerage

products (N.1.1)

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

The tables below show the case of the numericahplaused throughout the document.

Table 3.5.3. Example of monetary supply table at s prices

(monetary units per year)

Output
[
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£5|8s| £ |sa| S [(sgl8|lslegc| g
=c5|8c| 3 |[e8| Elos|le|88</8 |52
<z2|2 2|l v |FEL | E|Fs|lE[FEFs5l=z]|FS
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/ O 2| 193

The supply table shows that the country of the gtamroduces the equivalent of 7 monetary uniteater,
and 6 monetary units of sewerage, at basic pridéere are no imports of water or sewerage, wtidasually
the case, and there is a subsidy of 1 monetarypemityear for water supply. Therefore, the totgdmy of
water at purchasers’ prices is 6 monetary units/par.

Table 3.5.4. Example of monetary use table at purasers’ prices
(monetary units per year)
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Intermediate
Consumption Final Use
c
8
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I8|=8| ¢ |[E88 & |62 d [RE
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 mopetaits per year worth of water supplied are usethe
production processes of the country. 4 monetaiis yrer year worth of water supplied are used foalf
consumption (e.g. in households). In the caseewfesage, 3 monetary units per year worth of seweerag
services are used in the production processese\Bhihonetary units per year are used for final gonpdion
(e.g. in households).

The table also shows that the water supply industquires 3 monetary units worth of different produ(e.g.
electricity, chlorine, etc.) for the productionwéter. The sewerage industry requires 2 monetaitg worth of
different products (e.g. electricity, chemical puot$, etc.) for providing the service of sewerage.

From the tables it is possible to determine that@®noss Domestic Product (GDP) of the country ik (baitput

at basic prices) less 62 (intermediate consumgtiguurchasers’ prices) plus 6 (all taxes less sidxsi equal to
105 monetary units per year. The water supplysawerage industries represent 7.6% of the couriddy G.e.

output of 7+6, less intermediate consumption of, 3dded by a GDP of 105).

Often, national accounts in countries do not shiogv details of the columns and rows of water suppig
sewerage. These rows and columns are usually kWingegether with other industries and products, sagh
electricity and gas. Therefore, it is necessarypeocform additional work in order to “open up” rwatal
accounts in order to show the specific informafar‘water and sanitation.”

For water and sewerage the use tables only shoplidy the products consumed in the productiongass.

It does not show accumulation. This means thabésn’'t show how much money is being spent on civil
construction and equipment, for example. Civil stamction and equipment, as well as other prodihetsare
accumulated are part of Gross Fixed Capital FoomafGFCF). The use table shows that the country is
spending 34 monetary units per year on GFCF, bdvésn’t explicitly show for which industries. Atidnal
information is needed to show what portion of tHen®onetary units per year corresponds to waterlgugml
sewerage infrastructure, as will be shown below.

It is important to mention that values in accougtiables are recorded in accrual terms. This me@ighey
are recorded at the time economic value is creatadsformed, exchanged, transferred or extingdisheor
this reason, output is recorded as the amountuaaiei (which corresponds to billed amounts). Hasvewoften
water and sewerage utilities are unable to colleettotal amounts billed. For this reason it ipamant to
record in the financial assets the accounts rebkgyavhich often will not be collected and will o be
written off.

Accumulation Accounts
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The information compiled above provides an undeditay of the current monetary flows related to wate
supply and sewerage, but does not provide infoonattlated to the accumulative effects through tiriide
sequence of economic accounts, as shown in chagtection 2 of the Guidelines, provide informatadyout
the changes in net worth for each accounting pertddalance sheet provides information about is&oty of
the stocks of assets.

For water supply and sanitation it is importantitmlerstand how fixed capital stocks change thrdugé. In
the accumulation accounts, which are analogoubd@hysical asset accounts presented in the &csios of
this chapter, the changes in value of the stockixefl capital, are recorded. The following tablews the
accumulation accounts for fixed capital of watgu@y and sewerage in terms of IRWS data items.

Table 3.5.5. Accumulation accounts for fixed capifeof water supply and sewerage
with IRWS data items

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 befbeetable 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 unitsijerthe
fixed capital for sewerage had a value of 8 mongetaits. The value of fixed capital, as well a® th
Consumption of Fixed Capital (i.e. a measure ofdbpreciation of infrastructure) can be calculdtaded on
data, such as the cost of replacing each kilonwéterater supply and sewerage pipes, the lifespaheopipes,
the cost of replacing the different treatment aantd wastewater treatment plants, as well as pibees of
equipment, and their corresponding lifespans. drigapital can also include the investments done by
households on water supply 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
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The example shows that the value of fixed capita. (the infrastructure) has decreased in the wotrre
accounting period. If this continues to happemulgh the years, the water supply and seweragensystél
eventually collapse and stop providing the serviaasthe quality of the services will decrease, tls
infrastructure ages. If the financial assets iaseein the amount that the fixed assets decrelsan, the
financial assets can eventually be converted tedfigapital, reverting the process. It is importanto the
complete sequence of economic accounts in ordeetter understand the financial flows of water $ypmd
sewerage, and consider not only fixed capital ated other types of assets.

Sequence of economic accounts for water supply asdwerage

As explained in Chapter 2, it is important to adorendetails about the activities of drinking wadepply and
sewerage, usually known as “water and sanitationtie sequence of economic accounts is a usefulfoool
evaluating the economic sustainability of drinkimgter supply and sewerage systems.

The sequence of accounts for water supply and sg@exctivities may include formal establishmentickted
to the activity of water supply and sewerage, ak as other providers of the services, such asshlbolds
themselves, groups of households, non-specializddstries, etc. The same concepts and methodb€ean
applied as in the case of establishments that gupgiler and do sewerage as a primary activity.

The following table provides a brief descriptionezch of the data items used in the sequence obgeto
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.idfat

producers’ prices, it includes taxes and excludésigies
on products. If it is at basic prices, it includessidies and
excludes taxes on products. Note that outpulsutated
with the billed amounts (receivable) and not thieiac
amounts received. An important financial assettserve
is accounts receivable, which shows the billed art®that
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 tplpeworking 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 toptfiee of water and sewerage

D29 Other taxes on production Taxes not directlyliad 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 netctliy applied to the price of water and
sewerage.

D3 Subsidies D31 + D39

D4 Property income Property income includes sevaratepts, such as
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Code

Concept Description

payment of interests on loans, equity and dividgradd to
the owners of the capital used. It also inclutiespayment
of royalties, levies or duties for the use of watethe use
of water bodies.

D5-
D7

Current transfers

Includes taxes on income, weeatth, It also includes net
social contributions and social benefits.

P51c

Consumption of fixed capital

It measures #@reciation of the equipment and
infrastructure according to the criteria of theiorwdal
accounts.

D9

Capital transfers

Includes investment grantsaihdr transfers for the
acquisition of assets. Capital transfers are détege 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 seweragwises.
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 wateresdan the
systems owned by the utilities is relatively small.

P5g

Gross capital formation

Gross

formation, changes in inventories, and acquisikss
disposal of valuables.

capital formatnmfudes gross fixed capital

Net acquisition of financial Financial assets include currency and depositg, deb
assets securities, equity and investment shares, financial
derivatives, accounts receivable, etc.

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 hayew

and sewerage utilities through censuses, surveyspm different administrative records.

Recommendations for Water Statistics (IRWS) prowigeidance in how to collect the data.

The hmiztional

The concepts and codes used in the SNA have aspomnding code in the International Recommendations
Water Statistics (IRWS), as shown in the followtagle.

Table 3.5.8. Relationship of concepts and codestbe SNA and IRWS

Code | SNA Concept Code| IRWS dataitem

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 subsidies
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 pl@ymees

D21 Taxes on products M.1.1 Taxes on products
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Code | SNA Concept Code| IRWS data item

D29 Other taxes on production M.1}2 Other produrctaxes

D2 Taxes on production and imports M.1 Taxes = MHAM.1.2

D31 Subsidies on products N.1/1 Subsidies on pteduc

D39 Other subsidies on production N.1l2 Other glibsion production

D3 Subsidies N.1 Subsidies = N.1.1 + N.1.2

D4 Property income This concept may include thargnt of interests for

a loan received, profits, or even the payment e$ fe
or levies (also called royalties) for the use ofewa

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 ex{ikeires

P52 Changes in inventories Not included in IRWRIs 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 itoras (P52) are negligible for
the industry, it can be assumed that gross capital
formation (P5g) = gross fixed capital formation

(P519).
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) altelating monetary data with physical data. Tar{tis rates)
and charges are prices which link quantities (“ptatlsquantities”) with value. The SNA provides the
following definition: value (v) at the level of angle, homogeneous good or service is equal tgtlee per
unit of quantity (p) multiplied by the number ofaptity units (q), that is v=p * q. (SNA 15.10).

In a similar way tariffs and charges (data item)Ralltiplied by quantities supplied (data item Fat¢ equal to
value (data item L.1). However, there is usuafllyodfset, which is a fixed amount charged indepetigeof
the quantity 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)
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The water supplied (data item F.1) is the watdedito the users, which is charged at a volumeaie (data
item R.1) in addition to a minimum or fixed chargbarged regardless of the amount of water usdd (t#am

R.2). In many cases there are no meters to deterthé quantities of water actually delivered toheaser, and
therefore estimates have to be made.

In a similar way, sewerage is charged based onvtheme of wastewater collected (data item F.3.1), a
volumetric rate (data item R.3) and a minimum &edi charge (data item R.4). Often, only the watgplied
IS measured, and sewerage is charged as a pere@ftdg amount of water billed.

Water supply and wastewater collection companiegilities 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 estabéd (data items R.1 and R.3).
The figure below shows the various possibilitiesawiff structures. The graphs show the volumedriwount of
water billed in the horizontal axis, and the totanetary 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 suppy 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
part 0 $ .

2. With fixed

part $ $
f | /

3. With fixed

part and S
minumum
volume

In the graphs, f= fixed part of the tariff, whichpaid regardless of amount of water used (dataRRe2 and R.4), q is quantity of water
billed (data item G.1) in physical data.
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Tariff structures may be different for householsisnietimes referred as “domestic or residentidiftpend for
the different industries connected to the watepblupetwork. It is also important to consider iglittonnection
charges, meter rental charges, and other chargkarthnot related to the quantity of water used.

EXAMPLE:

Metered Water Rates in New York City, for housekold
A. The charge for water measured by meter is $3.18mehundred cubic feet provided (1.12 USE)/m
B. The minimum charge imposed for water service ig3@er day per water meter within a Bill Periodl.

The following figure shows the tariff structure

A
USD per month

12.9

» Cubic meters of water
received per month

The wastewater charge for any property supplietl witer 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 Rettecile.

Source: New York City Water Board, water and wastewrate schedule, effective July 2011

In many cases there are tariff collection problesnspnly one portion of the water billed is actyalhid. It is
therefore important to quantify the proportion ater billed that is actually paid.

Integrating data into the accounts

Some of the data required may have already bedectad for the compilation of national accounts.mby

have been collected through economic censusesnagysuapplied to establishments performing theviiets

of water supply and sewerage. It is therefore aportant to identify the different water and seage service
providers. It is necessary to have an inventorgrotiders that provide the service as a primatvigyg, as a
secondary activity, and also, at some stage, incatp the households that perform the activitiesoam

account (e.g. installation of own pump to abstraater from a well, installation of a septic tankdollect

sewage generated in the household, etc.)

A brief description of the raw data and processiegded to incorporate them in the accounts follo@sneral
information about the collection of monetary datanf industries can be found in the International
Recommendations for Industrial Statistics 2008:

Table 3.5.9. IRWS data items and processing requidefor data compilation
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IRWS Data item and
SNA code in
parenthesis

Raw data that can be used

Processed data for thecacints

L.1. Value of
shipment/sales/
turnover (P1)

Inventory of water and sewerage
utilities.

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. operati(
of a pump to abstract water from &
well, maintenance of septic tank,
etc.). Compare with L.2 and L.3
below.

n
A

» Sales should exclude taxes
on products, and include
subsidies on products. They
are recorded at basic prices.

» Sales are recorded in accrugl
terms, so the amount billed
is recorded (the amount
actually collected may differ,
and this should be recorded
as part of the financial assets
(i.e. accounts receivable)

e Compare data with national
accounts data.

L.2 Compensation of
employees (D1)

Data on remuneration paid to
employees from financial account
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 in
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. operati(
of a pump to abstract water from &
well, maintenance of septic tank,
etc.)

n
3|

* Purchases should include
taxes on products and
exclude any subsidies on
products. They are recorde
at purchasers’ prices.

o

M.1.1 Taxes on
products (D21)

Data on the taxes payable by the
purchaser for the amount of water
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
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IRWS Data item and
SNA code in
parenthesis

Raw data that can be used

Processed data for thecacints

considered as rent (property
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.

» 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 ang
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
(CFQ).

* 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 geaf the sequence of economic accounts to deterthin

changes in net worth.

The World Health Organization (WHO) has preparegdidance document of a proposed methodology to
identify and track financing for water, sanitatiamd hygiene (WASH) in a coherent and consistentn@an
across several countries. The methodology was mesitp help countries track financing to the WASidter
on a regular and comparable basis and analysafbisnation to support evidence-based policymakiaged
on useful indicators. WHO and the UNSD are workimgartnership in order to harmonize SEEA-Water
accounts with what has been called the WASH adsoun
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\VI. Water-related social-demographic data items

Social demographic data items in the IRWS aredistader subheadings S, population by main source of
drinking water, and T, population by type of toiltd sewage disposal. These data items are the fbas
reporting on indicators 7.8 and 7.9 of the Millammi Development Goals (MDG). These goals are moedto

by the Joint Monitoring Programme of the World HeaDrganization (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&simproved drinking-water source is defined as thiat,
by nature of its construction or through activeemention, is protected from outside contamination,
particular from contamination with faecal matter.

Improved drinking water sources include the follogli

« Piped water into dwelling, also called a houselwaldnection. It is defined as a water service pipe
connected with in-house plumbing to one or mors {apy. in the kitchen and bathroom).

» Piped water to yard/plot, also called a yard cohaeclt 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 standpge i
also known as a public fountain or public tap. Rustandpipes can have one or more taps and are
typically made of brickwork, masonry or concrete.

» Tubewell or borehole. It is a deep hole that halgiven, bored or drilled, with the purpose of
reaching groundwater supplies. Boreholes/tubevaedisconstructed with casing, or pipes, which
prevent the small diameter hole from caving in pratects the water source from infiltration by roffi-
water. Water is delivered from a tubewell or botehtbrough a pump, which may be powered by
human, animal, wind, electric, diesel or solar nse&@oreholes/tubewells are usually protected by a
platform around the well, which leads spilled watesay from the borehole and prevents infiltratibn o
run-off water at the well head.

« Protected dug well. It is a dug well that is préeeicfrom 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 andiats cannot fall into the well.

* Protected spring. The spring is typically protediedh runoff, bird droppings and animals by a "spri
box", which is constructed of brick, masonry, onceete and is built around the spring so that water
flows directly out of the box into a pipe or cistewithout being exposed to outside pollution.

* Rainwater. It refers to rain that is collected arvested from surfaces (by roof or ground catchjment
and stored in a container, tank or cistern ungidus

Unimproved drinking water sources include the fwilug:

« Unprotected spring. This is a spring that is sulti@cunoff, bird droppings, or the entry of animal
Unprotected springs typically do not have a "sphing".

* Unprotected dug well. This is a dug well for whimte of the following conditions is true: 1) the insl
not protected from runoff water; or 2) the welhist protected from bird droppings and animalst If a
least one of these conditions is true, the walhigrotected.

e Cart with small tank/drum. This refers to waterdsoy a provider who transports water into a
community. The types of transportation used incldoekey carts, motorized vehicles and other means.

e Tanker-truck. The water is trucked into a commuaitg sold from the water truck.

" Fromhttp://www.wssinfo.org/definitions-methods/watsaatenjories/ Consulted on 5 June 2014.

DRAFT 82




» Surface water is water located above ground arddss rivers, dams, lakes, ponds, streams, canals,
and irrigation channels.

« Bottled water. It is considered to be improved amhen the household uses drinking-water from an
improved source for cooking and personal hygierteera this information is not available, bottled
water is classified on a case-by-case basis.

The data can be obtained from population and hgustmsuses, which are typically conducted everyekds,
and from household surveys, which are typicallydtarted every 3 to 5 years. Line ministries andewat
utilities keep records on the number and type oilifees constructed. This information can be useihen a
census or survey is not available or for data betweensuses and surveys.

The level of disaggregation of the data availabky mot be sufficient to identify each of the impedvor
unimproved water sources as described by the JWH& United Nations Statistics Division recommentus t
following breakdown for the data collected throymgipulation 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/poiaah

Geographical and socio-economic disaggregatioregrable. There is no standard definition of ruaad
urban, therefore, the definition from each couliag to be used.

Information on who usually goes to collect water fite household, especially in rural areas, bya®k age
group is useful for analysis of gender equalityiéss

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

Improved sanitation facilitieclude the following:

« Flush toilet. It uses a cistern or holding tankffashing water, and a water seal (which is a Upsitla
pipe below the seat or squatting pan) that prevbetpassage of flies and odours. A pour flusketoil
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uses a water seal, but unlike a flush toilet, a flosh toilet uses water poured by hand for flaghino
cistern is used).

« Piped sewer system. It is a system of sewer pgies,called sewerage, that is designed to collect
human excreta (faeces and urine) and wastewateeara/e them from the household environment.
Sewerage systems consist of facilities for colettpumping, treating and disposing of human eacret
and wastewater.

e Septic tank. It is an excreta collection devicesisting of a water-tight settling tank, which ismally
located underground, away from the house or tdilet treated effluent of a septic tank usually seep
into the ground through a leaching pit. It can dealischarged into a sewerage system.

* Flush/pour flush to pit latrine. It refers to at®m that flushes excreta to a hole in the ground or
leaching pit (protected, covered).

« Ventilated improved pit latrine (VIP). It is a dpjt latrine ventilated by a pipe that extends abthee
latrine roof. The open end of the vent pipe is cedlevith gauze mesh or fly-proof netting and the
inside 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. Thegtflorm should be solid and can be made of any ¢ype
material (concrete, logs with earth or mud, cemetat) as long as it adequately covers the pitawith
exposing the pit content other than through theing hole or seat.

« Composting toilet. It is a dry toilet into whichrban-rich material (vegetable wastes, straw, grass,
sawdust, ash) are added to the excreta and speai@itions maintained to produce inoffensive
compost. A composting latrine may or may not haveirge separation device.

e Special case. A response of "flush/pour flush tknamvn place/not sure/don’t know where" is taken to
indicate that the household sanitation facilitiniproved, as respondents might not know if theleto
is connected to a sewer or septic tank.

Unimproved sanitation facilitigaclude the following:

» Flush/pour flush to elsewhere. It refers to exchetimg deposited in or nearby the household
environment (not into a pit, septic tank, or sewexcreta may be flushed to the street, yard/plogn
sewer, a ditch, a drainage way or other location.

< Pit latrine without slab. It uses a hole in theugrd for excreta collection and does not have atigga
slab, platform or seat. An open pit is a rudimenteole.

* Bucket. It refers to the use of a bucket or otleetainer for the retention of faeces (and sometimes
urine and anal cleaning material), which are pécalty removed for treatment, disposal, or use as
fertilizer.

e Hanging toilet or hanging latrine. It is a toiletilb over the sea, a river, or other body of wait@iQ
which excreta drops directly

* No facilities or bush or field. It includes deféioa in the bush or field or ditch; excreta depadibn
the ground and covered with a layer of earth (cathiod); excreta wrapped and thrown into garbage;
and defecation into surface water (drainage chabeekh, river, stream or sea).

As for the case of improved water, the United N&i&tatistics Division recommends the followingakaown
for the data collected through population and hbakecensuses:

1. With toilet within housing unit
1.1.Flush/pour flush toilet
1.2.0ther
2. With toilet outside housing unit
2.1.For exclusive use
2.1.1Flush/pour flush toilet
2.1.2Ventilated improved pit latrine
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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 remive
3.2.Use of natural environment, for example, bush rristream, and so forth

As for the case of improved water, geographical smxlo-economic disaggregation is desirable. Ther®
standard definition of rural and urban, therefdre definition from each country has to be usedlsoA
Information on who usually goes to collect water fite household, especially in rural areas, bya®k age
group is useful for analysis of gender equalityiéss

Data processing

Population and housing censuses collect the dateobging unit. Therefore, the data have to bestoamed
into number of people with access to improved whyemultiplying the number of housing units witicass by
the number of inhabitants in each housing unit.

A brief description of the raw data and processiagded to incorporate them in the accounts is itbestr

below:

Data item

Raw data commonly available

Processed dafor the accounts

S.1.1 Piped water into
the housing unit/living
guarters

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

U7

Based on the national criteria to
define urban and rural
population, and the number of
people that form a household it
possible to estimate the numbel
of people using piped water.
Connections refer to dwellings
where more than one householc
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

1%

Number of households that use

water from public standpipes
from population censuses and

Based on the national criteria to
define urban and rural
population, and the number of

)

household surveys people that form a household it |s
» Number of public standpipes possible to estimate the number
through which the water utilities of people that use public
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Data item

Raw data commonly available

Processed dafor the accounts

supply water.

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 censusesg
and household surveys.

Similar to previous case

S.1.4 Protected dug
wells

Data from population censuseg
and household surveys.

Similar to previous case

S.1.5 Protected spring

Data from population censuseg
and household surveys.

Similar to previous case

S.1.6 Rainwater
collection

Data from population censusesg
and household surveys.

Similar to previous case

S.1.7 Bottled water
(along with other
improved sources for
hygiene and cooking)

Data from population censusesg
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 |s
possible to estimate the numbe;
of people with connection to the|
sewer system. More details may
be difficult to determine.
Connections refer to dwellings
where more than one household
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
designed to obtain more detailed
information.
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EXAMPLE: POPULATION CENSUSES IN MEXICO

The National Institute of Statistics and Geographiexico (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 follgywcharacteristics:

Piped water inside the household

Piped water outside of the household, but in tioe 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® ¢he sea.

Household drains that discharge to a cliff or crack

In partnershlp with the National Water CommissiéiMexico (CONAGUA) the information
collected is analyzed according to different sizegopulation centers.

ONoO O~ WNE

Source: CONAGUA.- Andlisis de la Informacion dejua de los Censos y Conteos 1990 a 2005.- Mexi@d.20

BIBLIOGRAPHY:

United Nations Development Group.- Indicators fasrtoring the Millennium Development Goals —
Definitions, Rationale, Concepts, and Sources.tElaic updatable manual.
http://mdgs.un.org/unsd/mi/wiki/MainPage.ashi3onsulted on 5 June 2014.

United Nations Statistics Division.- Principles &Rdcommendations 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/watsaatagories/
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Chapter 4  DISSEMINATION OF THE ACCOUNTSAND STATISTICSTO
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.

I. Thedissemination process

. Audiences of the information

. Making information accessible to the users

. Types of information for water policy design anclexation

I1. 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

I11. Information about water resour ces management

. Information to be disseminated

. Accounts and statistics related to the informatmbe disseminated
. How the information can be disseminated

IV. 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

V. Information about extreme events and other relevant information

. Information to be disseminated

. Accounts and statistics related to the informatmbe disseminated
. How the information can be disseminated

VI. International data collection initiatives

. Data items collected through different initiatives

. Core water tables



1. The dissemination process

Audiences of theinformation

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. Usefshe
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 formmdices.

Understanding the needs of the information usemudiences is one of the most important consideratfor the
disseminating process Different audiences will require the informatianith different levels of detail. Policy
makers and the wider public generally require iatgtics and other forms of summary or aggregatedrirdton,
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 adaagiount of detailed data. At its top it showshhicgaggregated
information or indicators. The SEEA and the SNA, well as other statistical methodologies, proville
mechanisms for compiling the information to be a@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 disseimaff information, including dissemination printgp, as well
as other relevant aspects to consider. This Chaptée 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 proceddiere are several
initiatives collecting data from countries, as wagl estimating data when necessary. As it wilmavn in the last
section of this chapter, the core tables provid#aamdardized way for organizing the data in ordefacilitate
reporting to international organizations, as wslfacilitating comparisons among countries andughatime.

M aking infor mation accessibleto the users

Information may be disseminated through the Intertheough printed publications, or it may be préed through
the media. Not only is it important to choose whioformation to present, but also to make sure tha

information is presented in a way which is most miegful to users. Demonstrating to governmentstaedoublic
the relevance of the information produced is esasleint generating greater public support for thpeagrams. This
support enhances collection and compilation of ,dat@roves respondent relations and bolsters \litsilof 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 identifyidjqy priorities or to understand the effectivene$she different
policy options.

L UNSD. International Recommendations for Wateti§tes. 2012



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 and evaluation

To guide the dissemination process, the informatian be organized according to the four quadrantgraups
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@m@nt
different sections of the SEEA, usually startinghwthose in the Central Framework (CF), and theringpto the
SEEA Ecosystem Experimental Accounts. Below there brief description of the different types ofdirmation
and indicators that are needed for each quadragroap.



1. Information about drinking water and sanitation

I nformation 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 relateithw'the progressive realization of the right to termand
sanitation through increasing the number of pewjille access, improving existing service levels prafressively
eliminating inequalities in access to servicesegdihg the established principles of the humantrighwater and
sanitation, as recognized in Resolution 64/29hefUN General Assembly in July 2010.”

Water statistics and accounts should provide sat2ahographic information about the main source rafkehg

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 indicatorsfor water policy Presented as
I nformation desigh and evaluation
Social-demographic * Proportion of total population <« Proportion of total population,
with access to improved water highlighting rural and urbanp
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 e« 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 and Formation in the country.
sanitation.

Other e Labor intensity of drinking water « Number of employees per water
supply and sanitation. supply and sewerage connection

2 UN-Water. A Post-2015 Global Goal for Water. J&ihuary 2014.



Accountsand statisticsrelated to the infor mation to be disseminated

The household and population censuses as well asinflormation from water utilities is useful for eth
determination of the proportion of people with et improved water, as explained in section \Wbépter 3.

The monetary supply table of the national accoshtavs the total sales for the concept of water Iguippone

column, and for the concept of sewerage in anotb&rmn. On the other hand, the monetary use tabkheo
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 housstioltthe services of water supply and sewerage.

National accounts also include information aboutm@ensation of Employees, Gross Fixed Capital Faomaas
well as other concepts. The information recordethé national accounts may not have the leveletdidneeded
for the purposes of water policy design, and tleeeefdditional 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 {@a@Rred 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 digghin the sewers. The physical use table of #E/Sshows 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 plogsical information of own production for the iaityy of water
supply and sewerage.

It is very important to split the activity of watesupply, identified in the International Standartustrial

Classification of All Economic Activities as divasi 36, into drinking water supply and supply of evafior other
uses, such as irrigation.

How the infor mation can be disseminated

The information may be presented as time seriewislgathe proportion of people using improved acdeswater
supply and sewerage. It is also important to gletime series about the investments made in veatgply and
sewerage. Long time series reveal the policy esiphia different periods of time. For example, tigaire below
shows that in the decade of 1960 to 1970 the ggeatenber of Mexicans received access to improvee rw

Figure 4.2.1 Population that gained accessto improved 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 prtopn of
people with improved access to water supply andesmye. The maps are useful for the identificatodn
subnational areas where more investments are needed

Figure4.2.2 Investments on water supply and sewer age as proportion of GDP in Mauritius

0.80%

0.70%

0.50% -
W GFCF spwerage and
wastewater/GDP
0.40% |
m GFCF water
supply/GDP
0.30%
0.20% -
0.10% -
0.00%

2000 200 nna 2007 2008 2009 2010

Hml
™
I

.E.
s

GFCF = Gross Fixed Capital Formation.



Source: Statistics Mauritius

It is also important to provide information aboltthe financial flows associated with water supplyd sewerage.
This can be achieved by performing the full seqeeoiceconomic accounts for water supply and sevegrag
shown in section IV of Chapter 2. Figures 2.4.hil 2.4.12 show a graphical presentation of the exaopi of

economic accounts for water supply and sewerage.



11, Information about water resour ces management

I nformation to be disseminated

The policies related to water resources managerfeed quadrant Il of Figure 1.2.2, of Chapter 1)unex

information mainly to support targets associatethvimprovements 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 waterpugpyorks.

The table below summarizes the types of informadind indicators needed for this group of waterqgiedi.

Type of Common indicatorsfor water policy Presented as
information desigh and evaluation
Physical * Abstractions of water by the <« As proportion of Total Renewable
different economic activities and Water Resources.
households.

« Amount of water usédby 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.

3 Water use includes the abstractions for own useedl as water received from other economic Ueitg. water suppliers).



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

Accountsand statisticsrelated to the infor mation to be disseminated

The physical supply and use tables of the accahu the amounts of water abstracted by the diftezeonomic
activities and households. They also show the atsoof water received from other economic actisitias well as
losses in distribution. The monetary supply ane w@ables 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 investsnin water supply infrastructure for irrigaticartificial
reservoirs, aqueducts, and other infrastructurelmectly related to drinking water supply and sege.

How the infor mation 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.

Figure 4.3.1 Representation of the water cyclein Mexico
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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 inagher 3, helps to illustrate the extent of variagidin water supply
conditions which policy makers are likely to facerass time. Information such as this supports aenfmiistic
approach to water management. Time series of pratgm should be presented on a monthly (see fample
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 @& #ipstractions 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, everuitothe population continues to grow.

Figure4.3.2 Trendsin water abstractionsand population in the USA
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Physical data can be combined with monetary datheaen social data, for the presentation of ietationships
between variables. For example, the figure beloows the share of GDP by economic activity in Betsa This
information is contrasted with the share of wats,as well as formal employment.

Figure4.3.3 Sharein GDP, formal employment and water use in Botswana
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The information in the figure above should als@besented as a time series in order to show chahgrggh time
of the abstractions of water by industry, as wesllttee contribution to GDP. The quantities can kegressed in
terms of productivity: the ratio of Gross Valuedidl to water abstraction.
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AV. Information related to water pollution and water quality

I nformation 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 associatetth e reduction of water pollution and increasiveger quality.

The table below summarizes the types of informadind indicators needed for this group of waterqgiedi.

Type of Common indicatorsfor water policy Presented as
I nformation desigh 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.

Pollution parameters at different

* Water quality of different wate

=
.

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 information 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 ptin loads removed and emitted to inland water ueses. This
information can be contrasted with the informatiomonetary supply and use tables in order to gegaerombined
indicators.

In addition, the SEEA Experimental Ecosystem Act¢swan provide information related to the followisgues:
*  Water quality.
» Ecosystem carrying capacity to absorb the diffetgm of pollutants.
* River fragmentation indicators.

13



 Wetland extent.
* Environmental flows.
* Mean species abundance.

How theinformation can be disseminated

The information can be presented as a time sen@sgisg the total emissions of economic activitiad Aouseholds
in the country or territory. Emissions can be casted with economic growth in order to show couplor

decoupling. For example, the figure below showsssions to water in the Netherlands. The figurewshthat

emissions of heavy metals and nutrients to the maaterses have consistently decreased despite mioigoowth

from 1995 to 2008.

Figure 4.4.1 Economic growth and net emissions of pollution in the Netherlands
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V. Information about extreme events and other relevant infor mation

I nformation to be disseminated

The policies related to extreme hydrometeorologisants (See quadrant IV of Figure 1.2.2 in Chapjeequire
information mainly to support the targets relatedréducing the risk of water-related disasters.is Thcludes
information about droughts, floods, hurricanes, ascwell as their effects on populations and econ@activities.

Besides the information included in the four “quads” or groups described in chapter 1, additiam@rmation
should be collected concerning other issues, ssighf@mation related with water governance.

Accountsand statistics related with the infor mation to be disseminated

The SEEA Experimental Ecosystem Accounts can peouidlormation related to extreme hydrometeoroldgica
events:

* Wetland extent.

* Water flow regulatory services provided by the wstteds.

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, mabglood 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 theinformation 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 intensitydicators showing the storage capacity (natanalor artificial)
per capita are useful to assess the vulnerahbilifipbds and droughts.

Economic information from national accounts andistias is useful for assessing the damage caugefidughts
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.1 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 c.21 Outflows to neighboring X X X
countries
16 C.2.2 Outflows to the sea
17 J Waterborne releases to othe
economic activities
18 K.1 Waterborne pollutant
emissions to the environment
from point sources
19 K.2 Waterborne pollutant
emissions to the environment
from non-point sources
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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

20 L.1 Output (at basic prices) of
Drinking Water Supply and TrackFirf
Sewerage Activities

21 L.3 Intermediate Consumption TrackHin

22 L.2 Compensation of Employees Trackkin

23 M.1.2 Other Taxes on Production Tracklrin

24 N.1.2 Other Subsidies on Production TrackFin

25 Not in IRWS | Property Income TrackFjn

26 Not in IRWS | Current Transfers TrackRin

27 N.2 Capital Transfers TrackFin

28 P.1 Gross Fixed Capital Formation TrackFin

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 tloeagie capacity of artificial reservoirs in coursri€l his data
item is not included in the list above, but is ghsot of the list of data items of the IRWS andéasy important for
water policy design and evaluation. None of thigidtives listed above collect information abootlption loads
generated or emitted to inland water resources.

Corewater 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 wabdesagive a
succinct, policy relevant presentation. The cal#es build upon the SEEA Central Framework, SEE#&té&A and
the IRWS.

* The TrackFin initiative is expected to collect@imost of the data items about monetary flows.
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Table 4.6.2 SEEA corewater table 1: combined physical and monetary table (preliminary)

Industries (by ISIC division) Taxes less Actual final
subsidies on consumption
Rest of products, trade ar
ISIC 05- SIC Total  the world ransport margins

ISIC 01-03 33, 41-43 ISIC35 ISIC36 ISIC 37 38,:;%, 45- industry

Households
Government

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

Sewerage services L.5 L.5 L.5 L5 L.5 L.5 L.5 L.5 L.5 L.5

Gross value added (Currency 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
~ TotalAbstacton ~E E E E E E E s 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
- Distibutedwater  GI+G2 GIl+G2 Gl+G2 G.I+G.
Received wastewater G.3+G4 G.3+G4 G3+G4 G3+G4 G.3+G4 G3+G4 G3+G4 4 F. G.3+G.4+F.4
supplyofwater (Milionsm3) R 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 F1+F2 F1+F2 F1+F2 F.1+F2 F1+F2 Fl+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+F4.1G.4.1 F.3.1+F.4.1+G.4.1

(V)
T
w
N
+
T

Total returns H H H H

Water consumption (Millions m3)

For water supply P.1.1 P.1.1 P.1.1 P.1.1
- Forsewerage/sanitaion P12 P12 P12 P12
Closing Stocks of fixed assets for water supply 0.11 0.1.1 0.1.1 0.1.1

(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.

18



Table 4.6.3. SEEA core water table 2: water resour ces accounts (preliminary)

Type of water resource

Surface water
Artificial Lakes
reservoirs and

stream

Additionsto stock

Returns H1.11 H.1.1.2 H.1.1.3
Precipitation B.1 B.1 B.1
Inflows from other territories B.2 B.2 B.2

Inflows from other inland D.2
Discoveries of water in

Reductionsin stock

Abstraction E.1.11 E1.12 E.1.1.3
of which for hydro power
for cooling
Evaporation & actual Cl1l C.1 Cl
Outflows to other territores - c21
Outflows to the sea C.2.2
Outflows to other inland water D.2

Rivers Glaciers,

Total
Ground-Soil water
water
snow and
ice
H.1.1.4 H.1.2 H
B.1 B.1
B.2 B.2 B.2
D.1 D
E.1.1.5 E.1.2 E.1.3 E.1
E.a.a
E.a.e
C1 C.1
C.21 C.21 c.21
C.22 C.22 C.22
D.2 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 igtihg the physical and monetary information dikec
related to the activities of water supply and seger as well as the use of the products generatedely

natural water and sewerage services.
information about the water cycle.

Table 4Hof/s the SEEA core water table 2 with all thevaht
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Chapter 5 INCORPORATING WATER ACCOUNTSAND STATISTICSTO
THE REGULAR STATISTICAL PRODUCTION PROCESS

This chapter discusses the different considerati@tessary for the implementation of a processegtlar
production of water accounts and statistics. Thapter addresses the issues related to the ebtabli$ of a
long term program of implementation of the accoumithin the National Statistics System (NSS), irvod
several steps which include strategic planningrdioation, monitoring and reporting; and improvtgtistical
systems.

Different tools to achieve implementation will bisa@issed in this chapter, such as National Stredeigir the

Development of Statistics (NSDS), which are the twadely used tool for statistical planning in dégng
countries. Their concepts are however applicabtiet@loping and developed countries.

I. 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

[11. Production management cycle

. Assessment of the production process

. Action plan for improvement and its implementation
. Evaluation
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|. Inter-organizational collaboration

| dentification of partnersand stakeholders

The data required to compile water accounts artestta, as explained in Chapter 3, is collecteddtfferent
members of the National Statistical System (NS&)luding the National Statistics Office, and selédire
ministries, agencies, or authorities, which will teferred to generically as agencies or organiaatio this
Chapter. Agencies typically involved in the protioic and use of water accounts and statistics dg:lu
* National statistical offices
» Government agencies (at the national, state/pr@linc local levels) responsible for:
o Water
0 Meteorology and hydrology
o Agriculture
o Environment
o Energy
o Central Planning
o Finance (or central banks)
0 Geology or geological survey
o Land use and land planning
« Water suppliers and sewerage service providersefgovent and non-government)
« Water research organizations (e.g. government &gnmiversities)
« Non-governmental organizations (e.g. water induasgociations, farmer associations)

The roles of the different agencies regarding watdicy and management may be more or less cezedhli
depending on the country.

Some countries have a national Ministry of WatesdReces, like in the case of China and India, nat&onal
Ministry of Water Resources and Irrigation, liketire case of Jordan and Egypt. These ministriég alkey
role in defining the country’s water policies. Thayould therefore be among the main partners imidgfthe
strategic planning which leads to the regular petida of water accounts and statistics.

Other countries may have a national water agenchamnge of water management and policy definitiamich
may be under the coordination of a national Migisti Environment, as is the case in Mexico. Ottmintries
may have a decentralized arrangement, with proainstate, or regional water ministries or agencigs
autonomy of action, but possibly under the coortitimaof an environment ministry, as is the casé&rance
and the United Kingdom.

It is therefore essential to fully understand tkgal framework which determines the responsibslitcs
different agencies. Once this is understood, iinjzortant to identify the key partners for initieg a long-term
strategy for the production of water accounts datistics. An agency should be identified from Heginning

to sponsor and lead the initiative. In many cases or three agencies may assume the leadershqr. F
example, the Ministry of Water Resources, in paghi@ with the National Statistical Office, may aketo
implement the strategy for producing water accoamd statistics in the country. These two agenciag
convene the other agencies to join the initiative.

Water accounts and statistics should also be ssem eéomponent of a strategy with wider scope fer th
production of environmental-economic accounts. Téedership of the production of water accounts and
statistics should therefore be under the leadershigo-leadership of the overall strategy for emwmental-

! United Nations Statistics Division. Internatiof@commendations for Water Statistics. 2012

DRAFT 2



economic accounts. In some cases hoewver, wateuats and statistics may be defined as the oelg fo be
developed, leaving the inclusion of other environtakaccounts and statistics for future stages.

Inter-organizational arrangements. thecaseof Australia

In Australia, environmental data are dispersed owenerous agencies, departments and institutes,
requiring considerable effort to attain compattigiknd accuracy. In its role as the NSO, the Aliatra
Bureau of Statistics (ABS) has had a prominent moléhe building of partnerships, alliances and
collaborations to assist the development of the AB&er Account, Australia using the SEEA-Water
framework.

The ABS has worked closely both formally and infatiy with the Department of Environment, the

Bureau of Meteorology (BOM), the National Water Coission and the regional authorities to
promote the use of the SEEA framework and harmottisedifferent standards and classifications
from among the producers of environmental datas Trhvolved a range of activities on environmental
accounting including regular senior level meetingsit membership of working groups, development
of case studies and projects which incorporatech bmtmmonwealth and regional agencies,
presentations to staff across agencies and thempk@ 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 developmand monitoring, these collaborations have
raised the skills and capabilities of staff witklirese agencies.

| nstitutionalization process

Strategies defined by the leading agencies williteffective if they do not consider the culturaldan
institutional characteristics at the core of thgamizations which are responsible for transformihgse
strategies into outcomes. Organizations and tbeviguals who populate them are suspended in a eteb
values, norms, rules, beliefs, and taken-for-grtesumptions. These cultural elements are intégrene
functioning of any organisation, and specify therfe and procedures it should adopts such they provide
organizational blueprints and create the envirortinn@rwhich strategies are implemented, known bgiado
scientists as institutions. Institutions may bérel as the rules that guide how people withinetgs live,
work, and interact with each othr.

High-level management support and commitment islai@ condition for implementing the strategiesired
by the leading organizations. As part of buildingteong system of management culture including eslu
norms and shared beliefs to support integrationijosananagement should focus on labor relationgydm
resources issues, recruitment of professionalsjgiom of training to all classes of staff and thevelopment of
training material. This is due to the fact thategration of accounts and statistics will change ridles and
responsibilities of staff involved in their prodiost.

2 Meyer, John W. and Brian Rowan. “Institutionalizegianizations: formal structure as myth and cergnicAmerican
Journal of Sociology 83: 340-363. 1977.
% Millennium Ecosystem Assessment, 2005.
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The institutional, organizational and legal coratis of each country may be reflected in differeugfidlative
frameworks and codes of practice. Strategic plaptielps to establish in the national statisticadtem
formalized institutional arrangements to address ¢bherence of water related statistics acrossetttee
national statistical system, delegate respongibilibom collection to data exchange, to compilatiand
dissemination for an efficient process managemetiteostatistical program.

Inter-organizational arrangements. the case of Brazil

In Brazil water resources data are dispersed acses®ral institutions. Initiatives related to
environmental-economic accounting began in earl9018ut only became concrete in 2012. An
agreement signed by the National Institute of Gaplgy and Statistics (IBGE), the National Statistics
Office; the National Water Agency (ANA), the fedeeveater resources authority; and the Secretariat
for Water Resources and Urban Environment of theidity of Environment, the water resources
policy coordinator, created the Committee which th@smandate to develop water accounts in Brazil
(see figure below).

Figure — Water accounts inter-organizational areamgnts.

Ministry of
Planning and
Management

Ministry of
Environment

(MPOG)

) :g:’éﬁ'}:' Others... emu{rANsA] . l Others... \ l \ l \
SRHU IBGE

Agreement

Inter-Ministry ordinance n2
236/2012

The Water Accounts Committee has presented thé ffigsults in accordance with the SEEA.
Historical data concerning information on physiaalter from 2000 to 2013 has been consolidated so
far. The ANA is responsible for managing the NatioRlydro-Meteorological Network with water
quality and quantity data coordinating the NatioWshter Resources Information System (GIS
technology) and publishing the Brazilian Water Reses Report. The Report has been published
annually for the last 5 years, and is the resul& ohulti institutional partnership. It presentsteva
statistics compiled from over 50 state water resesirand environment institutions and about 10
federal institutions. IBGE also plays an importaoke in this partnership, applying a number of
national surveys related to manufacturing, wateppBy wastewater treatment and agriculture
activities. Some adjustment to these surveys vélinbecessary to improve data collection for water
accounts. The Ministry of Environment coordinates process of environmental data collection. This
collaborative process among institutions relatedvédter, statistics and environment, has improved
data quality and provided the institutional arrangats necessary to enable to process of generating
water accounts.
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Inter-organizational arrangements are instrumefdalthe implementation of a process to produce wate
accounts and statistics. The coordination and mpavese functions and responsibilities of the |stdistical
agency in the country can be carried out more iefitty if this role is supported by inter-organipaial
arrangements such as advisory committees, rel&ipmaeetings, memorandums of understanding, service
level agreements and technical cooperation. Thesghamisms of structured communication, coordinadiod
governance arrangements between all suppliers @& afthe national level provide cohesion across th
statistical system for the production of integrateder accounts and statistics.

From strategic planning to production

The leading partners in a country, in collaboratath the various stakeholders, should developrg-@rm
plan or strategy to implement water accounts, Wsusd part of a wider strategy of implementation of
environmental-economic accounts. Strategic plapshould be translated into operational planningplving
specific programs, projects, and processes.

Strategic planning is in fact a never ending cyafleontinuous adaptation to the realities enco@atén the
implementation process. The next section will ¢f@e present strategic planning in the form otrategic
cycle. Once the process of production of accoigntsplace, another cycle, more operational iretis set in
place. This is referred to as the cycle of produncin the next sections. Both cycles are intatesl. The
strategic cycle provides resources to the prodadtiale by getting high level sponsorship from tliéerent
partners and sponsors. The production cycle oresble for delivering the high quality outputseded by the
different users of the information.

There are several project management methodolagiiéstandards which are useful for the implemenaif
the accounts in countries. For example, thegetdylanagement Institute,not-for-profit professional
organization for the project management profesgias,developed several tools for implementing degaion
wide processes, such as the Organizational Prgiecagement Maturity Model (OPM3). This model is a
standard developed precisely to translate stratggysuccessful outcomes.

I1. Strategic management cycle

The most important consideration is to see strateginagement as a continuous process, and thegtiepaof
the initial document represents only the beginnifgbe effective, statistical systems must remkgixilfle and
respond to new demands for data in a changing amwient. Any long-term or medium-term plan will
therefore inevitably require modification in thght of experience. As such the strategic managepreness
should build in mechanisms to monitor and evalpatgress, to review the strategy and to make nmaaditins
when requirei This continuous process is illustrated in thgufe below as the strategic cycle. A similar
continuous process or cycle should also existeabtierational or production level, as illustratedigure 5.3.1.
The interconnected elements of the cycle are destielow.

Assessment of the National Statistical System

* Paris 21 Secretariat.- A Guide to Designing a i Strategy for the Development of Statistics [1$%- November
2004
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The long-term strategy should start with the aseess$ of the current status of the National Stass®ystem
(NSS) in the production of water accounts andstias. Based on the assessment a strategy foralection
of water accounts and statistics should be devdloped the strategy should lead to action planshvhie
implemented and then managed with regular feedlmackjtoring, and adaptation.

The data necessary for water accounts and stattgiime from a wide variety of sources, which ineadvwide
variety of actors. The implementation strategy uthotherefore seek the involvement of all relevant
stakeholders. It will require coordinating meclsams, which vary depending, among other things,awn the
different water policy and management tasks areeghiay the different government agencies.

Figure5.2.1 Strategic Cycle

The assessment should address the following issues:
« Policy needs of information
« Legal and institutional framework, linkages, andrctination
« Methodologies and quality of statistics
e Taking stock of the existing capacity for data reeadd to fill data gaps
« Identify key statistical outputs against agreeditperiteria

The policy needs of information can be evaluatethwie four quadrants for grouping water informatio
presented in Chapter 1. For the legal and ingiitat framework, linkages, and coordination itngportant to
identify the mandates of the agencies providing da¢a described in Chapter 3. The issue of inter-
organizational arrangements has been addresskd gettion above.
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Statement of strateqy and implementation

A statement of strategy, taking into account theonal and regional policy needs, is an importaep S0
establish a road map for developing the requirepescdetail and quality of water accounts andsttesi. For
this purpose, it is proposed that countries esthldi statement of strategy for the implementatiothe 2012
SEEA, and within the SEEA, the SEEA-Water, and sujppg statistics at the national level. This ata¢nt
can be incorporated in the review of the Natiortet8gy for the Development of Statistics (NSD S thvill be
described below.

The statement of strategy aims to establish thefsattions to accomplish statistical and instin#l goals for
the sustainable improvement of water accounts gettbtics programmes, while ensuring adherenceeti b
practices in official statistics.

In developing the statement of strategy, consoltatiare needed, preferably in a national semindin, ay
stakeholders, policy planners and other users divdu the academia and business community. Such a
discussion is expected to help the leading agemaipsoritize the problem areas and ultimatelyteva plan for

the improvement of the supporting statistics witkiew to compile water accounts and statistics wvitihe
framewcs)rk of the 2012 SEEA, SEEA-Water, and theerimitional Recommendations for Water Statistics
(IRWS).

The statement of strategy should include a mandatmjssion statement, values, high level goalsciBpe
goals, and required activities. The mission stat#mvalues, and high level goals can be part tH#rger
program, rather than just for water, which may udel a whole set of environmental accounts andsstati
The required activities are part of the action plahich is described below.

The strategies have to be properly and effectiirelylemented through a costed and time-bound agtian,
including, if needed, a financial plan incorporgtjsroposals for external assistafice.

An NSDS is a tool expected to provide a countryhwat strategy for strengthening statistical capacity
across the entire national statistical system (N8 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 comprehenand
unified framework for continual assessment of ewgvuser needs and priorities for statistics armd fo
building the capacity needed to meet these pmsritn a more coordinated, synergistic and efficient
manner. It will also provide a framework for mobilig, harnessing and leveraging resources (both
national and international) and a basis for effectind results-oriented strategic management df| 8’

NSDS is the most widely used tool for statisticédnming in developing countries, but its concepts a
applicable to developing and developed countriisprovides guidance for developing a strategionpd
implementation, which allows the NSS to respongdlicy needs.

The NSDS is designed through a participatory poded by national authorities, in close collabamatwith
key actors in the NSS. Whether the NSDS approacucesessful or not depends to a great extent oa: i)

® United Nations Statistics Division. Developing alghl programme for the implementation of the 208\ %nd
supporting statistics

® Paris 21 Secretariat.- A Guide to Designing ad&t Strategy for the Development of Statistics [I$$- November
2004

" Paris 21 Secretariat.- A Guide to Designing adfeti Strategy for the Development of Statistics [1$%- November
2004
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significant political commitment at the highestéévii) the degree to which the country is comndtte this
approach and the intensity of the dialogue betwmeducers and users; iii) the mobilization of nseeg
resources; and iv) the quality of the dialogue wétthnical and financial parers (TFPS?.

Evaluation

In the strategic cycle, the evaluation should mevnformation about how the information produced had an
impact on policy decisions, as well as to identiig information gaps. Partners and stakeholdezd @ be
consulted in order to evaluate the effectivenesshefstrategy for the production of water accounihe
evaluation should consider issues such as intemagtional collaboration. Evaluation should cdesi
whether institutional changes are taking placaated in the strategy.

Issues such as the credibility of the data prodwstenlld also be evaluated. The evaluation shoofgider
whether there is professional independence anduataoility of statistical agencies essential toueagublic

trust. The principles of official statistics ade@tby the General Assembly of the United Natiorsvigle a
good basis for evaluating the NSS and provide recentations for improving the strategies.

[11. Production management cycle

Assessment of production pr ocesses

The previous chapters of these Guidelines provddemmendations on how to collect data and comptiie i
produce information relevant for water policiesowéver, producing water accounts and statistice aaaot

enough. It is necessary to develop a process staised and regular production of the informationtisat

trends can be identified. It is therefore necgsshaat accounts become the result of a regulargsoof
production. The production process can be seem @gle of continuous improvement, as illustratedhie

figure below, aimed at producing high quality dfmadifferent users of the information.

8 paris 21 Secretariat.- The NSDS Approach in a Mulitsh
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Figure5.3.1 Production Cycle

Assessment
of
production
processes

Action Plan
for
Improve-
ment

Production

Cycle

Implement
ation of
Plan

The cycle starts with the assessment of the pramuptocess. In a first round this may mean tlxessment of
the pilot accounts or the first edition of the aoats. It could also be the assessment of theimgiptoduction

process of water and/or environment statisticonfFthis assessment an action plan for improvemet e

designed.

Action plan for improvement and itsimplementation

The International Recommendations for Water StesistRWS) provide guidelines for implementatiorhioh

are useful for developing the action plan. Basedtlee action plan for improvement of the process of
production, priorities need to be set in order svedop a list of required activities. Prioritiesosild be
established in terms of data items, geographicsaoéathe country where the accounts will be pregare
frequency of data production, and the disaggregaifodata by industries. See section E of Chaytef the
IRWS.

Since most likely the action plan will include adies to be developed by different agencies, itriportant to
clarify the roles and responsibilities of each bé tactors. The strategic cycle should provide itter-
organizational arrangements needed for the exetuwafidhe action plan. See section F of Chapterf the
IRWS for a more detailed explanation of issuesnaigg roles and responsibilities of the actors Iagd in the
preparation of water accounts and statistics.
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The list of recommended data items presented ireAhiof the IRWS can be used as a checklist foeliging

the action plan. Each data item can be assign@tbaty, and responsibilities can be assignech® different
agencies to collect the data with quality spediiizes and within a time frame. Section 1 of Chaftgresents
a list of prioritized data items with project “cafdvhich may be useful for developing the actioarpl

Administrative records from water and wastewatélities and from water ministries or agencies may b
invaluable sources of data. They may replace iagistensuses and surveys, providing accurate ddtavar
costs. A constant dialogue should therefore bebéshed with the relevant agencies. In many ctsag are
intermediate organizations who collect the datghsas water utility associations or regulators haf water
supply and sewerage industries. The action plauldhconsider all the possible methods of improving
process.

Quality of official statistics is a central concelor all national statistical offices (NSOs). Atett2010
session of the UNSC, it was proposed that NSOsloeed a National Quality Assurance Framework
(NQAF) for the production of their official statiss. An expert group meeting was organized to ldgve
guidelines for the implementation of NQAF.

Quality is best defined with thbroad notion of fitness for purpose. h& consensus among statistical
agencies is that that the concept of fitness fop@se of statistical information is multi-dimensabrand
that there is no one single measure of data qualExamples 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.

©CoNoOR~WNE

The dimensions of quality are overlapping and neleted and, therefore, the adequate management of
each of them is essential if information is to lddr purposé@. All these different dimensions of quality
should be considered in the design of the actian fidr improvement of the process of productiowater
accounts and statistics.

Evaluation
The continuous process of improvement of water @tsoand statistics requires constant feedback tham

users of the information. Many users of the infation are also suppliers of the data requiredHeraccounts,
such as the ministries and agencies for water.

Expert Group on NQAF. Guidelines on NQAF. 2008
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The quality of the data produced should be evatuat®uality is usually defined using the broad owtof
fitness for purpose.. The following characterstimay be evaluated: accuracy, timeliness, acdlitysib
interpretability, and comparability.

The results of the evaluation will be useful fanew assessment of the production process, whidhead to a
new plan of action for the next cycle.

The frequency of publishing accounts and statisiscgn important element to consider. The addition
resources needed to increase the frequency ofgatiblh may well offset the value of maintainingeawork of
information suppliers and users of the informatitwe, latter providing constant feedback to the gssc
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Presentation

This example provides a collection of exercisesrided to assist statisticians and water experts in
the use of standardized statistical tools for dewiely comprehensive, consistent and comparable
policy relevant information about water. The ex#emp a complement to the Guidelines for the
Collection and Compilation of Water Accounts andtiStics developed by the UN Statistics
Division.

The exercises gradually add more elements andsitidie considered for understanding the water
problems in the fictitious country of the examplehroughout the exercises the reader will be able
to appreciate the value of the statistical toofsritegrating complex sets of apparently unrelated
data.
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Unu: the country

Unu is a country located somewhere far and awde fill name of Unu is Unupacha, which in the
local language means land of water. The nametisumto the abundance of water in the country,
but rather because water is considered very impbfta the inhabitants of Unu.

Unu is a relatively small country. It has a to@hd area of 16 000 Knand a population of 6.25
million inhabitants. The economy of Unu is wellelisified. Agricultural, livestock and forestry
activities account for approximately 17% of the &®omestic Product (GDP), and employs 25%
of the economically active population. Manufaatgriaccounts for approximately 23% of GDP,
and employs 13% of the active population.

In terms of water, the country enjoys a fair amoahtrainfall, 800 mm on average per year.
Furthermore, 1 000 million cubic meters of water gear flow from the neighboring upstream
country to Unu. For the purposes of water manageéntbe country is divided into four water
management regions as shown in the figure belowly Gne region has access to the sea. The
country only has a coastal line of 800 km. Theeeollution problems, especially in the Eastern
region, due mainly to the fact that not all wastewaollected in sewers is properly treated before
discharging it to the rivers and streams of Unu.

Water is abstracted from the aquifers and surfaambodies to irrigate 465 000 ha of corn and
sugarcane crops, to provide drinking water to thpupation, for use in the different industries, as
well as for cooling of thermoelectric power plant§here is one desalination plant in the coastal
region that abstracts water from the sea to comphrthe abstractions of inland water resources
used for drinking water supply. In addition, seefrun-of-the-river* hydroelectric plants
turbinate the water of the rivers to produce eleityt 86% of the population is connected to the
drinking water supply network, and 75% to the sewer

In the past five years, a drought has raised sermmcerns in the Government of Unu. Several
cities of the country have experienced water sigega Farmers have seen the productivity of their
fields drop dramatically, due to lack of water forgation in the most critical weeks of the year.
Besides, the government wants to give universasscto water and sanitation to the inhabitants of
Unu, which will require investments to expand thetev supply and sewerage networks, as well as
additional volumes of water from the aquifers andace water bodies.

The Ministry of Water Resources (UMWR), the Metdogical Office (MeteoU), and the Central
Bureau of Statistics (CBSU), have been given thadage to establish a water information system
that will help the government in the design andl@aton of the new water policies that the
government will put in place in order to secureansble water for the country.

UMWR, MeteoU, and CBSU have created a working grolgt will design the new water
information system based on water accounting aatesstal standards. Each agency is responsible
for the quality of the data in the area of theimpatence.

! “run-of-the-river” means that no storage of wasenecessary. Unlike traditional hydroelectricrjtéa “run-
of-the-river” plants do not require an artificiglservoir to store the water before it is turbinat&lin-of-the
river” hydroelectric plants are common in rivergiwliarge steady flows, e.g. Danube river, Nile rive



The following exercises show the different setsnbbrmation analyzed by the working group in
order to create the new information system, usingoaular approach of increasing complexity.
Additional information will be provided as needed.

Map of Unupacha showing the four water managementagions

Neighboring upstream territory

pWnstream territory




Module I: Basic understanding of the water cyclen the economy

The starting point will be the water cycle in th@oeomy, which will allow us to determine how
much water is abstracted from the environment, leowd much water returns to the environment.
With this information, in the next module, a mommplete understanding of the water cycle will be
sought.

It is estimated that the irrigation districts, winisupply water to most of the farms, abstract 1 436
million cubic meters of water per year from theers, lakes and artificial reservoirs of Unu. About
22% of the water abstracted is lost in the camasdonvey water to the fields.

There are also independent farmers that abstraat dlvn water. The abstraction from surface
waters by independent farmers is estimated to Ben8#ion cubic meters per year (Btyear), and
the abstraction of groundwater is 155%ymar. About 10% of the total water abstractetbss
before reaching the fields. Some fields are itedawith 40 hriYyear of treated wastewater
collected in the sewers of Unu.

Water utilities abstract 420 Hfyear of surface water and 200 Yyear of groundwater to supply
the cities of Unu with drinking water. Water utiis also desalinate 39 Piyear of sea water to
complement the abstractions of surface and groutewit is estimated that 190 fyear of water
are lost due to leaks in the water supply netwtirks estimated that 350 Hfgear of water are
delivered to households and the rest is deliveretd different users connected to the network.

The businesses that are not connected to the sapgrly network have their own wells, which
abstract about 83 hifyear of groundwater.

There are thermoelectric plants in Unu that abst®&© hnilyear of surface water for cooling.
There are also hydroelectric plants that turbid®&00 hriyyear of water.

NOTE: 1 hni = 1 million cubic meters = 1 gigaliter = 1 GL.
Exercises

Refer to Chapter 3, section I of the Guidelines for details on how to approach the exercises.

1. Review the following standard concepts from thet&ysof Environmental Accounts
Central Framework (SEEA-CF): Abstraction, Final @fdtlse, and Return Flows of
Water.

2. Make a diagram of all the interconnected flows atev with the information provided.
Use the template provided.

3. ldentify the data items provided according to theadtem codes of the IRWS (Annex |).

4. ldentify the industrial activities according to tf&iC standard revision 4.

Stretch Your Thinking

5. Can you provide quantitative estimates of the imfmiion that is not provided and that is
necessary to quantify all the flows of water, sashwater discharged to the sewers and



returns to inland water resources? You can usiicieats to estimate the final water use
(also known as water consumption).

Module Il: Basic understanding of the natural wate cycle

According to MeteoU, the average precipitation inuUis 800 mm/year, which in volume is
equivalent to 12 800 million cubic meters of wapsr year (hrifyear). This is the result of
multiplying the average precipitation by the taata of the country (800 mm/year x 16 000 km2 x
1/1 000 hn¥km?mm). UMWR estimates that 20% of the precipitatimzomes surface runoff and
5% infiltrates to the aquifers, the rest evaporateis transpired by vegetation. This means that t
total volume of evapotranspiration in the countrabout 75% of the volume of precipitation.

There is also a transboundanmgver that brings 1 000 hityear of surface water to Unu from
upstream territories. Another transboundary ril@wvs from Unu to downstream countries taking
700 hnilyr.

Exercises

Refer to Chapter 3, section | of the Guidelines for details on how to approach the exercises.
1. Make a diagram that shows all the interconnectaddlof water entering and leaving
Unu, with the information provided. Use the tenplprovided.
2. ldentify the data items provided according to thtadtem codes of the IRWS (annex I).

Module Ill: Monetary supply and use tables

The Central Bureau of Statistics of Unu (CBSU) ectf monetary information from the different

industries in Unu. The information has been agapex) into the five groups of industries, as
described below, for the purpose of compiling waiszounts. The monetary currency used in Unu
is the kulki. The quantities are expressed indléi of kulkis (bk).

For simplicity of this module, all the monetary gtities are expressed in basic prices (they exclude
taxes on products, import taxes, trade margins,ramddeductible Value Added Tax [VAT], but
include subsidies on products).

Agricultural, forestry, and fishing industries

This group includes all the establishments whosia metivity is agriculture, livestock, forestry and
fishing, which correspond to the International 8t Classification of All Economic Activities
(ISIC) divisions 01 to 03 (this includes the fougiticodes between 0111 through 0399.

These establishments produce:

% Transboundary rivers are those that flow throughenthan one country.



« 25 billion kulkis (bk) worth of agricultural prodts; and
« 4 bk worth of electricity.

On the other hand, these establishments consumehda production processes (intermediate
consumption):

* 3 bk worth of agricultural products,

e 6 bk worth of “industrial” products, and

* 2 bk worth of electricity.

Manufacturing, mining, trade and service industries

This is an industrial group that includes a wideietyg of establishments. It includes the
establishments whose main activity is mining, ggiag, manufacturing, construction, trade, and all
services. It excludes electricity generation, graission and distribution, water supply through
water supply networks, and sewerage. This growgrsothe establishments in the ISIC divisions
05 to 99 (this includes the four-digit codes betw@®&10 to 9999), excluding 3510 (electricity),
3600 (water supply) and 3700 (sewerage).

These establishments produce:
¢ 99 bk worth of industrial and service products, and
e 2 bk worth of electricity

They consume:
e 6 bk worth of agricultural products,
e 22 bk worth of industrial and service products,
e 12 bk worth of electricity,
e 2 bk worth of water from the water supply netwahgd
« 3 bk worth of sewerage service

Electric industry

This group includes the establishments that gemet@nsmit and distribute electricity, ISIC code
3510.

These establishments produce:
» 18 bk worth of electricity

They consume:
e 7 bk worth of industrial and service products

Drinking water supply industry

This group includes the establishments that suppler through water supply networks, ISIC code
3600.

These establishments produce:
e 7 bk worth of water from the water supply network



They consume:
* 1 bk worth of industrial and service products, and
e 2 bk worth of electricity

Sewerage industry

This group includes the establishments that pros@leerage services, ISIC code 3700.

These establishments produce:
* 6 bk worth of sewerage service

They consume:

e 1 bk worth of industrial and service products, and
« 1 bk worth of electricity

I nfor mation about final use

In Unu the final consumption is done by househd(fisal consumption of government is
considered negligible for the purposes of simgdificn of this exercise). According to the
household survey, households consume:

e 14 bk worth of agricultural products,

e 37 bk worth of industrial and service products,

e 7 bk worth of electricity,

e 5 bk worth of water from the water supply netwahgd

« 3 bk worth of sewerage service

It is also known that the following quantities abducts were invested in gross capital formation:
e 1 bk worth of agricultural products,
e 32 bk worth of industrial and service products,

| mports and exports

The information about imports shows that the follagwquantities of products are imported:
* 5 bk worth of agricultural products,
e 21 bk worth of industrial and service products,

The information about exports shows that the foifmrquantities of products (at basic prices) are
exported:

e 6 bk worth of agricultural products,

e 14 bk worth of industrial and service products,

NOTE: water abstractions for own use are not awmisd intermediate consumption in this

exercise, since they are typically not includedthie national accounts. This is because water,
before it is abstracted, is still outside of thereamy (it is not considered a product, but a natura
input).



Exercises

Refer to Chapter 2 of the Guidelines for details on how to approach the exercises.

1.

Review the following standard concepts from thet&ysof National Accounts (SNA):
Output, Intermediate Consumption, and Gross ValddeAl.

Construct a monetary supply table.

Construct a monetary use table.

Compare the tables and find the relationships batveeipply and use. Is the information
consistent?

Stretch Your Thinking

5.

6.

7.

If the data presented above are provided as adgireat list, such as the one below, can
you quickly assemble the supply and the use talde®) the Excel Pivot option? What
advantages do you see in the tabular approachtioeéist of data? What are the
properties of the supply and use tables? How oagistency be checked?

How could Value Added be calculated? What addiliarfarmation is required in order
to calculate Value Added?

What happens if some of the data in the list andaely changed? Will the information
remain consistent?

List provided in Excel format for the creation o't Tables



Supplier User/Destination Product Value at basic price S
1 _Agriculture ? 1 Agricultural products 25
1 _Agriculture ? 3_Electricity 4
2_Industry and senices ? 2_Industrial and senice products 99
2_Industry and senices ? 3_Electricity 2
3_Electricity ? 3_Electricity 18
4 _Drinking water supply ? 4 Water (for drinking) 7
5_Sewerage ? 5_Sewerage 6
6_Rest of the World ? 1 _Agricultural products 5
6_Rest of the World ? 2_Industrial and senice products 21
? 1_Agriculture 1 Agricultural products 3
? 1_Agriculture 2_Industrial and senice products 6
? 1_Agriculture 3_Electricity 2
? 2_Industry and senices |1_Agricultural products 6
? 2_Industry and senices |2_Industrial and senice products 22
? 2_Industry and senices |3_Electricity 12
? 2_Industry and senices |4_Water (for drinking) 2
? 2_Industry and senices |5 _Sewerage 3
? 3_Electricity 2_Industrial and senice products 7
? 4 Drinking water supply |2_Industrial and senice products 1
? 4 Drinking water supply |3_Electricity 2
? 5_Sewerage 2_Industrial and senice products 1
? 5_Sewerage 3_Electricity 1
? 6_Rest of the World 1 Agricultural products 6
? 6_Rest of the World 2_Industrial and senice products 14
? 7_Final consumption 1 _Agricultural products 14
? 7_Final consumption 2_Industrial and senice products 37
? 7_Final consumption 3_Electricity 7
? 7_Final consumption 4 Water (for drinking) 5
? 7_Final consumption 5_Sewerage 3
? 8_Capital Formation 1 _Agricultural products 1
? 8_Capital Formation 2_Industrial and senice products 32

Module 1V: Including taxes and trade margins

In the previous module, Gross Value Added (GVA)ldmot be calculated, since the values in
the supply and use tables were both at basic pridesvever, GVA is calculated from output at
basic prices and intermediate consumption at pgssisaprices.

In practice, the data collected from surveys ordpation is at basic prices, but the data on
consumption is at purchasers’ prices. This is beeahe producer typically receives payment for
the goods and services produced excluding prodwest trade margins, etc., but the consumers
pay for the goods and services including taxestatd margins etc. Therefore, it is easier to
first construct the supply table at basic priced hien the use table at purchasers’ prices.

The following table shows the use table, of ther@zge in the previous module, at purchasers’
prices.
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USE TABLE (purchasers' prices)

Intermediate Consumption Final Use
o
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Agricultural products, CPC 01-04 3 6 9 17 1 6 33
Industrial and senice products CPC 11-99, excl 18, 6911 and 94110 6 16 7 1 1 31 42 33 18 124
Electricity, CPC 6911 2 12 2 1 17 7 24
Water ("drinking"), CPC 18 2 2 4 6
Sewerage, CPC 94110 3 3 3 6
11 39 7 3 2 62 73 34 24| 193

Also, additional data is available regarding taaed subsidies on products, trade margins, and
transport margins. The information is presentethanform of a valuation table, which shows,
for each group of products the corresponding impaxes, trade and transportation margins,
taxes less subsidies on products, and non-dedeietiilie added tax (VAT).

Trade and transport margins
Taxes less subsidies on products
Non deductible VAT

Import taxes

Agricultural products, CPC 01-04 3
Industrial and senice products CPC 11-99, excl 18, 6911 and 94110 5
Electricity, CPC 6911
Water (“drinking"), CPC 18 v -1
Sewerage, CPC 94110

'
(98]
N

Exercises

Refer to Chapter 2 of the Guidelines for details on how to approach the exercises.

1. Review the following standard concepts from the SNBasic Prices, Purchasers’ Prices,
and Gross Value Added at Basic Prices.

2. With this new information calculate the Value Addedeach industrial activity.

3. Using the supply table at basic prices, the vatuatable, and the use table at purchasers’
prices provided, check that supply equals use.

4. Based on the results of the previous exercisesiledécthe Gross Domestic Product
(GDP).
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Stretch Your Thinking

5. The spreadsheet list presented below presentsana@listic aggregation of survey data.
The basic prices are known from the producers’, didenot from the users’ side.
However, purchasers’ prices are known from thesiséle but not from the producers’
side. Can you quickly assemble the supply anditietables using the Excel Pivot

option?
List provided in Excel format for the creation ot/ét Tables
Difference
value at between Value at
Supplier User/Destination Product basic prices basic and purchasers' Classification
purchasers prices
hd hd M M prices | ¥ hd hd
1_Agriculture ? 1_Agricultural products 25 ? ? Production
1_Agriculture ? 3_Electricity 4 ? ? Production
2_Industry and senices ? 2_Industrial and senice products 99 ? ? Production
2_Industry and senices ? 3_Electricity 2 ? ? Production
3_Electricity ? 3_Electricity 18 ? ? Production
4_Drinking water supply ? 4_Water (for drinking) 7 ? ? Production
5_Sewerage ? 5_Sewerage 6 ? ? Production
6_Rest of the World ? 1_Agricultural products 5 ? ? Imports
6_Rest of the World ? 2_Industrial and senice products 21 ? ? Imports
? 1_Agriculture 1_Agricultural products ? ? 3|Intermediate consumption
? 1_Agriculture 2_Industrial and senice products ? ? 6|Intermediate consumption
? 1_Agriculture 3_Electricity ? ? 2|Intermediate consumption
? 2_Industry and senices |1_Agricultural products ? ? 6|Intermediate consumption
? 2_Industry and senices |2_Industrial and senice products ? ? 16]Intermediate consumption
? 2_Industry and senices |3_Electricity ? ? 12]Intermediate consumption
? 2_Industry and senices |4 Water (for drinking) ? ? 2|Intermediate consumption
? 2_Industry and senices |5_Sewerage ? ? 3|Intermediate consumption
? 3_Electricity 2_Industrial and senice products ? ? 7|Intermediate consumption
? 4_Drinking water supply |2_Industrial and senice products ? ? 1|Intermediate consumption
? 4_Drinking water supply |3_Electricity ? ? 2|Intermediate consumption
? 5_Sewerage 2_Industrial and senice products ? ? 1|Intermediate consumption
? 5_Sewerage 3_Electricity ? ? 1]Intermediate consumption
? 6_Rest of the World 1_Agricultural products ? ? 6|Final use
? 6_Rest of the World 2_Industrial and senice products ? ? 18|Final use
? 7_Final consumption 1_Agricultural products ? ? 17|Final use
? 7_Final consumption 2_Industrial and senice products ? ? 42|Final use
? 7_Final consumption 3_Electricity ? ? 7|Final use
? 7_Final consumption 4_Water (for drinking) ? ? 4|Final use
? 7_Final consumption 5_Sewerage ? ? 3|Final use
? 8_Capital Formation 1_Agricultural products ? ? 1|Final use
? 8_Capital Formation 2_Industrial and senice products ? ? 33|Final use

The supply and use tables shown below show moodutésn than the tables presented

above. They show 10 groups of economic activarmes 10 groups of products. Can you
see how lower resolution tables can be generated fiigher resolution ones?
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SUPPLY TABLE (basic prices)
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Agricultural products, CPC 01-04 25 25
Mineral products (excl. water) CPC 11-17 10 10
Manufactured products, CPC 21-49 34 34
Electricity, CPC 6911 4 2 18 24
Water ("drinking"), CPC 18-A 7 7
Water ("irrigation”), CPC 18-B 3 3
Sewerage, CPC 94110 6 6
Construction, CPC 53-54 18 18
Wholesale and retailing, CPC 61-69, excl. 6911 13 13
Other senices, CPC 71-99, excl. 94110 3 18 21
29 12 37 18 7 3 6 18 13 18[——167]

USE TABLE (purchasers' prices)
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Agricultural products, CPC 01-04 3 4 2 9 17 1
Mineral products (excl. water) CPC 11-17 1 3 4 2
Manufactured products, CPC 21-49 2 1 2 4 1 1 1 3 1 16 27 13 3
Electricity, CPC 6911 2 1 3 2 1 1 2 3 2 17 7
Water ("drinking"), CPC 18-A 1 1 2 4
Water ("irrigation"), CPC 18-B 3 3
Sewerage, CPC 94110 2 1 3 3
Construction, CPC 53-54 1 1 17
Wholesale and retailing, CPC 61-69, excl. 6911 0
Other senices, CPC 71-99, excl. 94110 1 4 2 7 13
11 2 13 7 3 2 2 9 8 5 62 73 30 4

Module V: Monetary information related to water supply and sewerage

The previous module contained information about thwmking water supply and sewerage
industries. In addition to the expenditures indidatabove, there is information about the
expenditures described below.

The following expenses are for the drinking watetustry:
e 2.0 bk for the payment of wages, salaries, and @yep$’ social contributions.
« 0.4 bk for the payment of royalties to the governtifer the abstraction of water from
lakes, reservoirs, rivers, and aquifers.
It was also found that the industry has capitaleexjtures of 2.1 bk/year (Gross Fixed Capital
Formation).
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It is also estimated that every year the consumptid fixed capital (a concept similar to
depreciation) of the water infrastructure (pipasnps, treatment plants, etc.) is 2.2 bk.

The central government of Unu provides a subsidyeip poor families pay their water bills. The
total amount of the subsidy provided to the fargilidé Unu is estimated at 1.0 bk/year. In addition,
the government transfers 0.9 bk/year to the watiéties to assist paying the different operating
expenses.

The following expenses are for the sewerage ingustr
» 1.5 bk/year for the payment of wages, salaries,emnployers’ social contributions.
» 0.2 bk/year for the payment of pollution taxestfur discharge of wastewater to the lakes,
rivers and reservoirs in Unu.
« 0.1 bk/year for the payment of interest for thenkbeeceived. The loan is for 4 bk and
every year 0.2 bk/year are paid to reduce the aapit
The industry has capital expenditures of 1.0 bk/y&aoss Fixed Capital Formation)

It is also estimated that every year the capitalsomption of the sewerage infrastructure (pipes,
wastewater treatment plants, pumps, electric eqeiippm) is 1.3 bk.

Exercises

Refer to Chapter 3, section IV of the Guidelines for details on how to approach the exercises.

1. Review the following standard concepts from the SNZonsumption of Fixed Capital,
Compensation of Employees, and Property Income.

2. Determine if the water supply and sewerage ratétaaffs” are enough to keep the system
running.

3. Answer the question above, considering that theusmsobilled to the users are not paid in
full. Consider that every year about 20% of theoamt billed becomes accounts
receivable, and that the accounts receivable arerrzetually paid.

Module VI: Physical supply, use, and asset tables

The diagrams done in modules | and Il are usefulcfinstructing the physical supply and use
tables, as well as the asset account.

Exercises

Refer to Chapter 3, sections| and |1 of the Guidelines for details on how to approach the exercises.
1. Construct the supply and use tables using therrdtion provided in module |.
2. Construct the asset accounts table using the irfiblomprovided in modules | and Il.

Stretch Your Thinking

3. The spreadsheet presented below is similar topremadsheet of module 1ll, except that
now everything is expressed in terms of water gtiestinstead of monetary values.
Now the origin and destinations are known. Besitlemnks to the assumptions made,
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there are no unknown quantities. Can you quicklystruct the physical supply and use

tables using the pivot option in Excel? Can yoeadhthe consistency of the data?

List provided in Excel format for the creation o/t Tables

Physical

Origin Destination Name of flow . IRWS code
quantity
U - - -
01.Agriculture 31.Atmosphere 26_watconsumpt 966
01.Agriculture 33.Surface water bodies |25 wastewater 129|H.1.1
01.Agriculture 34.Aquifers 24 losses 50[1.1
01.Agriculture 34.Aquifers 25 wastewater 515|H.1.2
02.Industry and services |15.Sewerage 25 wastewater 47|F.3.1/G.3.1
02.Industry and services [31.Atmosphere 26_watconsumpt 61
02.Industry and services |33.Surface water bodies |25 wastewater 47|H.1.1
02.Industry and services |35.Sea 25 wastewater 47|H.2
03.Hydroelec 33.Surface water bodies |25 wastewater 19 600|H.1.1
04.Thermoelec 31.Atmosphere 26_watconsumpt 32
04.Thermoelec 33.Surface water bodies |25 wastewater 618|H.1.1
08. Households 15.Sewerage 25_wastewater 280|F.3.1/G.3.1
08. Households 31.Atmosphere 26_watconsumpt 70
11.Water Sup drink 02.Industry and services |01 water_dr 119|F.1/G.1
11.Water Sup drink 08. Households 01 water_dr 350|F.1/G.1
11.Water Sup drink 34.Aquifers 24 |osses 190(1.1
12.Water Sup irrig 01.Agriculture 02_water_irr 1120|F.1/G.1
12.Water Sup irrig 33.Surface water bodies (24 losses 316|l.1
15.Sewerage 01.Agriculture 11 reuse_water 40|F.3.2/G.3.2
15.Sewerage 33.Surface water bodies [25_wastewater 143|H.1.1
15.Sewerage 35.Sea 25 wastewater 143(H.2
33.Surface water bodies [01.Agriculture 33 surfacewater 345]E.1.1
33.Surface water bodies [03.Hydroelec 33_surfacewater 19600|E.1.1
33.Surface water bodies [04.Thermoelec 33 surfacewater 650|E.1.1
33.Surface water bodies [11.Water Sup drink 33 surfacewater 420[E.1.1
33.Surface water bodies [12.Water Sup irrig 33_surfacewater 1436|E.1.1
34.Aquifers 01.Agriculture 34 groundwater 155(E.1.2
34.Aquifers 02.Industry and services |34 groundwater 83|E.1.2
34.Aquifers 11.Water Sup drink 34 groundwater 200(E.1.2
35.Sea 11.Water Sup drink 35 seawater 39|E.3

4. Summarize all the physical information as a sege@fi@ccounts, similar to the one in
module V for water and sewerage. Use the templateided.
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Module VII: Waterborne pollution

An additional concern in Unu is water pollutionn this module, for simplicity, only organic
pollution, measured through biochemical oxygen dwirfar five days (BOE) will be considered.
Wastewater discharged by households and industoiesins a large amount of organic pollution.
Some of the pollution is removed in wastewatertineat plants after collection in sewers. The rest
of the pollution is released to inland water researand the sea.

The following are the estimated releases of orgaoitution in terms of the biochemical oxygen
demand for five days (BQJR and in thousand metric tons per year:

* Release of households to the sewers: 91
+ Release of industries to the sewers: 15
« Emissions from industries to the sea and surfaders/after treatment: 6

Wastewater collected in the sewers undergoes sapptréatment, removing 74 thousand metric
tons of organic matter (in terms of BED

Exercises

Refer to Chapter 3, sections 111 of the Guidelines for details on how to approach the exercises.
1. Review the standard concepts from the SEEA-CF at&pons and Releases.
2. Make a simplified diagram showing the flows of paitbn. ( For the purpose of the
exercise only point sources of pollution are ineldy
3. Compile the water emission account.

Stretch Your Thinking

4. If the data presented above are provided as adgireat list, such as the one below, can
you quickly assemble the emission accounts usiadeitel Pivot option? What
advantages do you see in the tabular approachtloeédist of data? How can consistency
be checked?

List provided in Excel format for the creation ot/ét Tables

Origin name Destination name Type of flow Pollution Physn?al

test quantity

02.Industry and services | 15.Sewerage 2 Releases within economy | 1_BOD5 15

02.Industry and services | 33.Surface water bodies | 1_Emission 1 BODS5 3

02.Industry and services | 35.Sea 1 _Emission 1 BOD5S 3

08. Households 15.Sewerage 2 Releases within economy | 1_BOD5 91

15.Sewerage 01.Agriculture 2_Releases within economy | 1_BOD5 1
15.Sewerage 33.Surface water bodies | 1_Emission 1 BODS5

15.Sewerage 35.Sea 1 Emission 1 BOD5S 2
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Module VIII: Basic Indicators

The information compiled in the water accounts oiuUs useful for developing a wide variety of
indicators. There are indicators related to thgsjgal amounts of water, monetary indicators,
pollution indicators, and indicators that combinen@tary and physical information. The following
exercises illustrate how the different indicators ealculated; however, their interpretation angl us

for policy purposes is not explained in this modulé more detailed explanation is provided in
Chapter 4 of the Guidelines.

Exercises

Refer to Chapter 4 of the Guidelines for details on how to approach the exercises.
1. Calculate the following physical indicators:
« off-stream abstractions as proportion of renewatidad water resources (MDG
indicators 7.5),
» sectorial proportions of off-stream abstractioms] a
» losses as proportion of abstractions in agriculturé drinking water supply.
2. Calculate the following monetary indicators:
* value added generated by the water and sanitatitinrsas a proportion of GDP,
* investments in water and sanitation as a propodfddDP.
* changes in net worth of drinking water supply aserage infrastructure.
3. Calculate the following pollution indicators:
e emissions of organic pollution to inland water rgses and/or the sea,
e proportion of organic pollution releases that amaoved by wastewater
treatment plants,
4. Calculate the following indicators that combine ratamy and physical information:
* water productivity by economic activity in termsw#lue added and off-stream
water abstractions,
e ratio of value added to emissions of organic pmhuby economic activity,
» ratio of GDP to off-stream water abstraction,

Stretch Your Thinking

5. Provide preliminary interpretations of the indigatand their relevance to water policies
in Unu.

6. Can you combine all the spreadsheets mentiondwiprevious modules and create one
single spreadsheet from which all the differentdalzan be quickly generated using the
Excel Pivot option?

Module 1X: Dynamic behavior
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The information compiled in the previous modulefere to a single point in time, usually in a
particular year of inquiry. However, understandimgat happens through time is the main feature
of the accounts, which may be used for forecastamgl for exploring scenarios with different
variables. Time series allow identification ofrtds.

Exercises

Refer to Chapter 3 section | of the Guidelines for details on how to approach the exercises.

1. Assume that the abstractions, inflows from othemtnes, and outflows to other
countries and the sea remain the same, but pratogpitdecreases in the following years.
However, the proportions of precipitation that bees surface runoff , infiltration, and
evapotranspiration remain the same. How are tlekstof inland water resources
affected if the precipitation records, in milliooscubic meters of water per year, are as

follows:
e inthe second year it is 11 000
e third year 12 000
« fourth year 10 000
« fifth year 11 000

Module X: Adding Details to the Accounts

The preliminary water accounts of Unu were welleieed by the different government agencies
and the public. The Ministry of Water ResourcedJafi (UMWR) thought the accounts could be
improved by adding more detailed information. UMW#eased a water balance of Unu with the
following information:

* The water balance in the four aquifer areas ofctintry, showing that the infiltration to
the aquifers was 640 million cubic meters per y@gan3/year). The returns from the
economy to the aquifers were estimated in 752year. It was also mentioned that 154
hm’lyear of water flowed from the aquifers to the rivand streams during the dry season,
which maintained many rivers and stream in Unu vgitime water all year round. The
ouflows to the sea were estimated in 800/pear.

e The inventory of 25 dams in the country showed thatprecipitation falling directly on the
reservoirs was 80 hityear, the evaporation was 40 hm3/year, the inflénas rivers and
streams were 2 160 Hiyear, the outflows to rivers and streams wereH@llyear, and the
abstractions 2 141 hifgear. The water stored in the reservoirs is egtohto be 800 hin

» The inventory of ten lakes in the country showeat the precipitation falling on the lakes
was 110 hrilyear, the evaporation was 70 year, the inflows from rivers and streams
were 1700 hrifyear, the outflows to rivers and streams were @ B6¥/year, and the
abstractri%)ns from the lakes 700 Y#year. The water stored in the lakes is estimtidak
1 100 hmi.

18



It is also important to mention that all the hydeatric plants in Unu are small run-of-the-river
power plants, which do not require reservoirs torage of water. This means that all the water
turbinated in hydroelectric plants comes from rsvend streams.

Exercises

Refer to Chapter 3 section | of the Guidelines for details on how to approach the exercises.
1. With the data provided by the UMWR recalculatedkset accounts and re-do the
diagram to describe the natural hydrologic cydiake all the assumptions that you
consider necessary.

Symbols and Abbreviations

1 hn? 1 million cubic meters = 1 gigaliter = 1 GL.
The use of the symbol Mhis discouraged, since according to the

International System of Units, 1 Mm 1 x 13° m*= billions of billions of
3

m

1t 1 metric ton = 1000 kg

CPC Central Product Classification (version 2 is ugsethis example).

GCF Gross Capital Formation

GFCF Gross Fixed Capital Formation

IRWS International Recommendations for Water Siesis

ISIC International Standard Industrial Classifioatof All Economic Activities
(Revision 4 is used in this example).

Row Rest of the World. Used to designate econotoiegich Unu exports
products or from which Unu imports products.

SEEA-CF System of Environmental-Economic Accou@entral Framework

SNA 2008 System of National Accounts, 2008 edition.
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