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ABSTRACT:

RESUMO:

Despite the importance of water resources to society, there are several gaps in the availability of data to
support the public policy decision-making process domain. In this context, the System of Environmental-
Economic Accounting for Water (SEEA-Water) is a tool used for water resources management and planning.
Its main goal is to harmonize and standardize of hydrological and economic data using the same conceptual
framework. This framework is based on tables and indicators, following the System of National Accounts
(SNA), as regularly published by the Brazilian Institute of Geography and Statistics (IBGE). The SEEA-
Water has been adopted to provide strategic information systematically and reliably to support the decision-
making process considering the water resource management challenges at the national and subnational scale.
This paper discusses the main contribution of SEEA-Water to water resources planning and management.
Moreover, SEEA-Water's contribution to the Sustainable Development Goals (SDG) monitoring is presented
considering the information that is obtained directly from the SEEA framework and/or adapted for the SEEA
and the SDG 6 integration, or even as a support for the monitoring of the goals and objectives linked with
SDG 6. Finally, the broader characteristics of frameworks such as SEEA-Water are discussed in the context
of the Brazilian environmental policy and the advances toward integrating natural capital for the composition
of the country's Gross Domestic Product.

Keywords: environmental economics; water accounting; water statistics; sustainable development goals.

Apesar da importancia dos recursos hidricos para o ser humano, observam-se diversas lacunas na
disponibilidade de dados para o suporte as tomadas de decisdo na esfera das politicas publicas. Neste
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contexto, o System of Environmental-Economic Accounting for Water (SEEA-Water) é uma ferramenta
auxiliar da gestdo e planejamento de recursos hidricos cujo objetivo € a sistematizag@o e padronizagdo de
dados hidrologicos e econdmicos em um mesmo quadro conceitual. Esse quadro ¢ constituido por tabelas
e indicadores que seguem a organizagao dos Sistemas de Contas Nacionais (SNA), conforme regularmente
publicado pelo Instituto Brasileiro de Geografia e Estatistica (IBGE). O modelo tem sido adotado com o
objetivo de fornecer informagdes estratégicas, de maneira sistematizada e confiavel, para apoiar a tomada
de decisdo frente aos desafios da gestdo de recursos hidricos em escala nacional ¢ subnacional. Este artigo
apresenta uma discussdo sobre a contribuicdo do SEEA-Water para o planejamento e gestdo de recursos
hidricos. Além disso, a contribui¢do do SEEA-Water ao monitoramento dos Objetivos do Desenvolvimento
Sustentavel (ODS) ¢ apresentada considerando as informagdes que podem ser obtidas diretamente do SEEA
e/ou adaptadas para o ODS 6, ou ainda suporte a0 monitoramento das metas e objetivos vinculados. Por fim,
apresenta-se uma discussio sobre o carater amplo de modelos como o SEEA-Water no contexto da politica
ambiental brasileira e os avangos rumo a integracdo do capital natural na composi¢do do Produto Interno
Bruto do pais.

Palavras-chave: economia ambiental; contas da agua; estatisticas da agua; objetivos do desenvolvimento

sustentavel.

1. Introduction

Insufficient water availability in qualitative
and quantitative terms has been indicated as one of
the major contemporary socio-environmental issues
(Salminen, 2018). In addition, the cross-cutting role
of water in guaranteeing the sustainability of the
water—energy—food nexus (Bhaduri et al., 2015)
in the face of global climate change requires an
appropriate approach to ensure water, energy and
food security on a global scale (UN-Water, 2022).

Thus, it seeks to support coordinated strategies
for the use of water resources for economic produc-
tion and social development without compromising
environmental sustainability (Momblanch et al.,
2018). With the aim of promoting integrated water
resource management which maximizes positive
results and minimizes harmful impacts on the en-
vironment, the most diverse sources of available
data must be integrated. In this way, it enables the
production of effective information on water availa-
bility and water use from an economic perspective,

with an emphasis on water accounting methods
(Momblanch et al., 2014).

The United Nations Statistics Division
(UNSD) has developed a conceptual model for me-
asuring the Environmental-Economic Accounting
for Water (EEA-W), integrated into the central fra-
mework of the System of Environmental-Economic
Accounting. In 2018, the 8th World Water Forum
in Brazil published the "Environmental-Economic
Accounting for Water in Brazil: First Results (2013-
2017)" (ANA et al., 2018), a pioneering study in
Latin America that integrates data on water use and
economic data using the System of Environmental-
-Economic Accounting for Water — SEEA-Water
(UNSD, 2012).

The process of building the EEA-W in Brazil
showed its importance for the 1st National Water
Resources Plan (PNRH) - 2006 - 2020 and sub-
sequent revisions, especially in the context of the
implementation of Program I - Strategic Studies
on Water Resources (Goes & Mendonga, 2019). In
addition, several actions listed in the PNRH had a
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direct or indirect contribution from the EEA-W, as
presented in GIZ (2019). These contributions can
still be considered in the context of integrated and
long-term water resources planning, currently gui-
ded by the PNRH - 2022-2040, under the aegis of
federal law No. 9.433/97 (BRASIL, 1997), which
establishes the National Water Resources Policy
in Brazil.

Current water management practices are go-
verned by technocratic and scenario-based approa-
ches that are effective in the short term (Sivapalan
et al., 2014; Di Baldassarre et al., 2019). However,
they bring long-term uncertainties due to limited
consideration of the interaction among natural,
technical and social dimensions in the context of
the water crisis and climate change (Hussein et al.,
2018). Moreover, current challenges and growing
demands for water use increase the complexity of
the water resource management environment in
Brazil (Marques et al., 2022).

In this context, among the main challenges for
water resource management in the country, Paiva
et al. (2020) discuss the need to advance economic
instruments and the emergence of new perspecti-
ves and approaches based on the water — energy
— food nexus and the 2030 Agenda for Sustainable
Development. The 2030 Agenda for Sustainable
Development is a United Nations directive designed
to support countries in their national sustainability
policies in a global context, using its 17 SDGs,
which bring together issues such as hunger, social
inequality, climate change, water and others (UN,
2015; Fukuda-Parr, 2016).

By incorporating water stocks from the econo-
mic perspective, measuring water flows from nature
to the economy, water flows from the economy to

nature and among the economic units, SEEA-Water
becomes an important tool for integrated water re-
sources management (UNSD, 2012). It also aims to
monitor the efficiency of water use by the economic
sector, assessing the water intensity and productivity
associated with the use of water in the economy,
thereby becoming an important tool for managing
water resources.

In this sense of being able to integrate data of
a diverse nature, management challenges and rela-
ted instruments, the EEA-W is integrated with the
SDGs. Specifically for SDG 6 "Ensure availability
and sustainable management of water and sanitation
for all", the EEA-W can be used to monitor the
SDGs and present a set of information that serves
to monitor their goals and objectives according to
shared purposes and definitions expressed through
indicators and/or contextual information obtained
directly from the EEA-W (Bann, 2016; Pirmana et
al., 2019; Setioningtyas et al., 2022).

In this context, this paper explores how the
construction of EEA-Ws offers a set of fundamen-
tal statistics that can assist water resources mana-
gement and planning, public policy formulation
and, in a broader context, the monitoring of SDG
6. We will therefore begin by evaluating the main
definitions and structures of physical and economic
databases for compiling the EEA-W. The Brazilian
example is also presented, highlighting how the
EEA-W can be used to support the management
and planning of water resources in the long term,
through the National Water Resources Plan. Based
on this debate, the aim is also to relate the structu-
ring of the EEA-W to support the monitoring and
follow-up of the goals and objectives of SDG 6.
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2. The System of Environmental-Economic
Accounting for Water, planning support
system and the SDGs

The importance of water as a productive re-
source for economic activity and for ecosystem ser-
vices in the context of integrated management has
recently been emphasized (UNSD, 2012; Grizzetti
et al., 2016; Garrick et al., 2017). In recent years,
various international development organizations
(e.g. United Nations (UN) and its agencies, such
as the Food and Agriculture Organization (FAO),
United Nations Department of Economic and Social
Affairs (UN DESA) and others), non-governmental
organizations — e.g. World Wide Fund for Nature
(WWF)— and research institutes (e.g. International
Water Management Institute (IWMI) has empha-
sized the need to integrate economic and environ-
mental information in order to support the natural
capital accounting. This is done based on various
environmental aspects such as Water, Ecosystems,
Material Flows, Energy, among others.

For the purposes of standardization and sear-
ching for a dialogue with consolidated systems, this
logic of integrating economic and environmental
data tends to follow the systematization of infor-
mation on a country's economic activities carried
out by the System of National Accounts (SNA).
This system provides for the presentation of data
on stocks and economic flows in a standard format
for the purposes of planning and formulating public
policies. Within this panorama, the United Nations
Statistics Division presented the central framework
of the System of Environmental-Economic Ac-
counting (SEEA) (UNSD, 2014), which emerges
as a standardized set of conceptual definitions and

methodologies applied to the accounting of natural
resources (i.e. water, forests and ecosystems).

Specifically for water resources, various
methodologies have recently been applied at dif-
ferent scales. One objective for carrying out mul-
tidimensional diagnoses is the pressure exerted by
the demands of water use on the environment in a
particular territory. Countries with a wide range of
water availability in their territory, such as Brazil
and Mexico, or countries suffering from water scar-
city, such as Australia, have adopted models such
as SEEA-Water (UNSD, 2012) and the Australian
Water Accounting Standards (AGBM, 2012).

In general terms, these models can provide
strategic information in a systematized and reliable
way to support decision-making in the face of water
resource management challenges on a national and
sub-national scale (Bagstad et al., 2020), and have
been developed by different countries and institu-
tions with different presentation formats and results
obtained (Van Dijk et al., 2014; Vicente et al., 2016).

Other similar models have been widely applied
in different contexts. It is worth mentioning the
Water Footprint method (Hoekstra et al., 2011) and
the systems developed by IWMI, such as the Water
Accounting Framework (WA) and its later version,
developed in partnership with UNESCO - IHE Delft
and FAO, entitled Water Accounting Plus (WA+)
(Karimi et al., 2013), as highlighted in Goodfrey
& Chalmers (2012).

By definition, the Water Footprint concept
presents a multidimensional indicator of water
use that is carried out directly and indirectly by a
specific consumer/producer considering all stages
of the supply chain (Hoekstra et al., 2011). In turn,
WA deals with the systematization of information
on water supply and use in relation to economic ac-
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tivities, while WA+ is a system for monitoring water
use and production that allows estimates of flows,
stocks, consumption and services related to water
productivity based on the influence of land use and
management on evapotranspiration in river basins
(Karimi et al., 2013). To do this, WA+ uses a public
domain database from remote sensing products.

From a broader perspective, the UN encou-
rages the use of SEEA-Water (UNSD, 2012) as an
auxiliary tool in the integrated management of water
resources, by presenting a theoretical, conceptual
and multi-scalar model whose main objective is the
systematization and standardization of hydrological
and socio-economic information. In general terms,
SEEA-Water aims to describe the interactions
between the economic and environmental spheres,
covering a broad spectrum of environmental issues
and, more specifically, concerning water availability
and demand in a given territory. The systematization
of data and statistics promoted by SEEA-Water
starts with the preparation of a set of standardized
tables that present information on water use and
supply, volumes consumed by economic activities
and households, as well as volumes returned into
the environment and the economic output of each
activity.

In addition, SEEA-Water presents the inter-
relationships between the sectors of the economy
on a specific time scale (Gutierrez-Martin et al.,
2017), structured by means of the Physical (PSUTs)
and the Hybrid (HSUTs) Supply and Uses Tables
(made up of the composition of the physical and
monetary supply and use tables). It is worth noting
that the classification of economic activities adopted
in SEEA-Water follows the same standard as the
SNAs, that is, the International Standard Industrial
Classification of All Economic Activities (ISIC).

SEEA-Water also provides water balance in-
formation for the main asset categories (e.g. rivers,
lakes, artificial reservoirs, soil water and groundwa-
ter) of a territory (e.g. Asset/ Stock tables). Vicente
et al. (2016) identify the system as a key political
instrument for assessing the quantity of water and
its availability in a territory. From this set of tables,
various indicators can be easily obtained, such as
the ones measuring:

1) the availability of and pressure on water
resources,

ii) the use of water by and for human activities
and

iii) water intensity and productivity associated
with water (UNSD, 2012).

2.1. Brazil's Environmental-Economic
Accounting for Water

Brazil is currently in stage III of the process
of implementing the Economic-Environmental
Accounting (UNSD, 2022), which means that the
compilation of the accounting is part of the process
of regularly producing and disseminating statistics
in the country through sectoral studies coordinated
by the IBGE together with other data-producing
agencies on a national scale. Thus, in addition to the
two editions of the EEA-W, since 2018 Brazil has
presented its Economic-Environmental Accounting
for Energy: biomass products (IBGE, 2021), for
Land: physical accounting (IBGE, 2022), among
others of an experimental nature, especially the
valuation of ecosystem services for the provision
of Blue Water (IBGE, 2021a) and the condition of
water bodies in Brazil (IBGE, 2021Db).
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In a wider sense, the development of the En-
vironmental-Economic-Accounting is part of an
inter-institutional effort to calculate the country's
Green Domestic Product (GDP). The GDP is an
economic indicator designed to integrate a coun-
try's income, well-being and socio-economic value
generated exclusively by green and sustainable
growth (Aguilar-Rivera, 2021) and which reflect
the trade-off between the ecosystem and economic
system. In turn, this growth is the result of structural
transformation, infrastructure development, tech-
nological change, among other actions focused on
sustainability and can be measured considering the
standards and procedures of the SNA and SEEA.

The estimation of the GDP in Brazil is suppor-
ted by Federal Law No. 13.493/2017 (BRASIL,
2017), which states that its calculation should enable
convergence with the SEEA adopted in other coun-
tries, allowing for comparability. Additionally, it is
planned to include the valuation of natural capital
in its composition. In this sense, this objective is
aligned with a global movement towards a green
and sustainable economy, contributing to an ega-
litarian society and better governance practices
under the auspices of initiatives such as the SDGs
in a broader perspective of the sustainability of the
water — energy — food nexus.

In March 2018, on the World Water Forum the
publication "Environmental-Economic Accounting
for Water in Brazil" (EEA-W) was released. The
publication, institutionally signed by the Ministry
of the Environment (MMA), the National Water
and Sanitation Agency (ANA) and the Brazilian
Institute of Geography and Statistics (IBGE), was

the result of intense institutional coordination and
collaboration among these institutions, which for
five years (2013 to 2017) allocated material and hu-
man resources to the preparation of Brazil's EEA-W,
in accordance with the methodological framework
of the UNSD-UN SEEA-Water.

As a matter of fact, Brazil is a leading coun-
try in the production of Environmental-Economic
Accounts following the SEEA criteria, publishing
studies in the areas of Water, Energy and Ecosys-
tems in recent years. This is coordinated by the
IBGE in partnership with other national institutions.
With regard to water specifically, since the adoption
of SEEA-Water, the country has presented a set of
studies that are among the most comprehensive and
detailed to date (Moura et al., 2022). In a joint effort
coordinated by ANA, IBGE and other institutions,
two recently published reports present the applica-
tion of SEEA-Water in the country (ANA, IBGE,
SRHQ, 2018; IBGE, 2020).

This first publication of SEEA-Water in Brazil
introduced the construction of the historical series
of asset tables, physical and hybrid supply and use
tables and various indicators for the country for
the period 2013-2015. As an advance on this first
publication, the IBGE (2020) presented a revision
and expansion of the national results by disaggre-
gating these results for the five major Brazilian
regions (North, Northeast, Central-West, Southeast
and South), as well as new estimates and definitions
based on gaps identified in ANA, IBGE, SRHQ
(2018).

The EEA-W for the period 2013-2017 presen-
ted the following data tables':

! The tables and the main results of the EEA in Brazil are available on the IBGE website.
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(1) Assets Tables for the period 2013 to 2017:
showing the increases and decreases to the country's
stocks of water resources;

(i1) Physical Supply and Use Tables for the
period 2013 to 2017: which provide information on
water abstraction and flows from the environment to
the economy, from the economy to the environment
and within the economic activities;

(ii1) Hybrid Supply and Use Tables for the
period 2013 to 2017: which correlates the monetary
values of water production and consumption with
the respective physical volumes, as well as explai-
ning flows that do not correspond directly to mone-
tary values, such as water abstraction for own use;

(iv) Indicators Tables: which summarize
the data shown in the previous tables into assets,
physical and hybrid indicators, such as: i) Total
Renewable Water Resources per capita; ii) total
water use; iii) domestic water use per capita; iv)
cost of water supply per volume of treated water
supplied, among others.

The publication of these EEA-W tables (2018
and 2020) has enabled the development of several
studies that contribute to water management and
governance in Brazil. In this context, we mention
the works of:

1) Naspolini ef al. (2020) carried out an Inpu-
t-Output and structural decomposition analysis
to describe water consumption in the Brazilian
economy and the main drivers during the period
of water scarcity and economic recession in the
country between 2013-2015,

ii) Montoya & Finamore (2021) with a focus
on agribusiness, disaggregated the EEA-W tables
with the Input-Output (I0) Matrix in 2015 to evalua-
te water use and consumption, water efficiency and
intensity in relation to income and employment.

iii) Montoya (2020), who, also based on the
EEA-W and the country's IO Matrix, proposes an
ecological input-output model and evaluates the
national Water Footprint and the Virtual Water trade
balance? in Brazil.

2.2. The role of Environmental-Economic
Accounting for Water in long-term
management and planning: a support for the
National Water Resources Policy

The relevance of the EEA-W to the National
Water Resources Policy (is defined both by its appli-
cation as a management tool, guiding short- and
medium-term decision-making, and in long-term
planning.

The first PNRH was implemented between
2006-2010. After the consultation process with the
National Water Resources Management System
(SINGREH), the document "National Water Re-
sources Plan: Priorities 2012 - 2015" was drawn up,
followed by the National Water Resources Plan for
2016-2020. On March 22, 2022, World Water Day,
the National Water Resources Council (CNRH)
approved the new National Water Resources Plan
for the period 2022 to 2040 (MDR, 2022).

The programs and actions of the PNRH 2022-
2040 are aligned with the commitments made by
the Brazilian government to the 2030 Agenda and

% The concept of virtual water was proposed as an adaptation of a previously used term, embedded water, translated as the volumes of water
incorporated into products (Allan, 2003). It can therefore be defined as the total volume of water required to produce a good, either through
direct incorporation or through the production of inputs (Hoekstra, 2003).
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SDG 6. In this sense, different databases on water
use in the country can support its actions, such as the
indirect estimates of consumptive uses presented in
the National Database of Water Uses (ANA, 2022),
water users database (e.g. National Register of
Water Resources Users - CNARH), among others.

However, the construction of the EEA-W is
based on the integration of these and other data
sources to link data on supply and demand of water
uses with economic data. Although EEA-W does
not explicitly appear in the PNRH 2022-2040,
there are guidelines and actions within the PNRH's
programs and actions that can encompass studies
of this nature.

For example, the document "PNRH Action
Plan 2022-2040" shows that in studies of this type,
the EEA-W could be based on Subprogram 1.5
- Innovation, Science and Technology for Water
Resources Management, whose macro guidelines
are to develop studies and research aimed at ex-
panding the current knowledge base in the field
of groundwater and surface water resources, from
the perspective of quality and quantity. The cor-
responding action is: to develop strategic studies
to improve the National Water Resources Policy
and strengthen SINGREH. In addition to this, other
subprograms could benefit from the results and
analyses coming from the EEA-W, for example,
Subprogram 2.3 - Charging for the Use of Water
Resources, linked to Program 2 - Implementation
of Water Resources Management Instruments and
Subprogram 3.5 Supply and Efficient Use of Water,
linked to Program 3 - Management of the Quality
and Quantity of Water Resources.

With regard to long-term applications in the
context of the PNRH, the successive editions of the
EEA-W will make this possible:

(i) the development of analytical tools aimed
at establishing quantitative water resource scenarios
linked to the country's economic development,

(ii) the analysis of the impact of relevant chan-
ges imposed by public policies,

(ii1) the development of models that will enab-
le the assessment of the macroeconomic consistency
of the quantifications to be carried out and (iv) the
impacts on natural resources associated with the
country's national/regional development.

3. Indicators of availability and pressure on
water resources from the EEA-W

Table 1 shows the indicators used to assess the
availability of water resources in a territory from an
environmental perspective. Overall, these indicators
allow the assessment of some natural characteristics
of a geographical region from the perspective of
available water volumes. UNSD (2012) emphasi-
zes the importance of considering these indicators
from the perspective of the pressure caused by
human activities, in order to correlate information
on water demands with the availability of water in
the environment.

With the goal of monitoring the efficiency of
water use by the economic sector, SEEA-Water also
enables a set of indicators to be obtained relating
to water intensity and productivity associated with
the use of water in the economy (Table 2). These
indicators are defined as the integration of the results
systematized in the model over time for a specific
sector of the economy in relation to the volume of
water abstracted and/or consumed, allowing the
evaluation of trends in efficiency and intensity of
water use and consumption in a territory.
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TABLE 1 - Selected indicators for assessing availability and pressure on water resources derived from SEEA-Water (UNSD, 2012).

Indicator

Definitions

Equation

Internal Renewable Water
Resources (IRWR)

External Renewable Water

Resources (ERWR)

Total Natural Renewable
Water Resources (TRWR)

Dependency ratio (DR)

Per capita renewable
resources

Volume abstracted as a
proportion of TRWR -
Exploitation index (EI)

Consumption Index (CI)

Average annual river flows and aquifer recharge ge-
nerated by endogenous precipitation in the territory.

The sum of the territory's internal and external re-
newable water resources. Corresponds to the maxi-

The portion of a territory's renewable water resour-
ces that is shared with neighboring territories. Total
external resources are the flow from neighboring
territories (transboundary groundwater and surface
water flows) and part of shared lakes and/or rivers.

IRWR = Precipitation (hm*/year) - Eva-
potranspiration (hm?®/year)

ERWR =3} of inflows of water resour-
ces from other territories (hm?*/year),
equivalent to line 4.b of the SEEA-Wa-
ter Assets Table.

TRWR =IRWR (hm?*year) + ERWR
(hm?*/year)

mum amount of water available for a territory in a

reference year.

Ratio between ERWR and TRWR, indicating the
proportion of water resources that are generated in

DR = ERWR (hm?®/year) / TRWR (hm?*/
year)

neighboring territories in relation to the reference

territory.

Ratio between TRWR and the population of the re-

ference territory in a specific year.

Total volume abstracted by economic activities as a

percentage of TRWR per year.

Ratio between total water consumption by econo-

mic activities and TWRW.

TRWR per capita = TRWR (hm*/year) /
population (inhabitants)

EI =3 (Withdrawals, Agriculture, In-
dustry, Water Collection, Treatment and
Distribution and Other Activities) (hm?/
year) / TRWR (hm?*/year)

CI =Y (Total consumption by sector of
the economy) (hm?/year) / TRWR (hm?/
year)

SOURCE: prepared by the authors based on UNSD (2012).

TABLE 2 - Selected indicators for assessing water intensity and productivity based on SEEA-Water (UNSD, 2012).

Indicator

Definitions

Equation

Volume of artificial
reservoir capacity per
capita (Vr)

Total volume abstracted
per capita (V)

Volume abstracted for
supply per capita (Vab)

Proportion of water
losses in distribution

Vp)

Ratio between the total storage volume of reservoirs
for electricity generation in a territory and the popu-
lation in a given year.

Ratio between the total volume abstracted by eco-
nomic activities and the population in a certain year.

Ratio between the total volume abstracted by the
economic activity of water collection, treatment and
distribution and the population on a certain day.

Ratio between the volume of water lost in water
distribution and the volume abstracted by the Water
Collection, Treatment and Distribution sector.

Vr = Storage capacity of artificial reser-
voirs in the territory (hm?) / population
(inhabitants)

Vt =Y (Withdrawals, Agriculture, In-
dustry, Water Collection, Treatment and
Distribution and Other Activities) (hm?/
year) / population (inhabitants)

Vab = Volume abstracted by the ISIC 36
sector (excluding agriculture, drinking
water) (1) / population (inhabitants) / 365
Vp = Losses in water distribution (hm?/
year) / Volume captured by the sector
(hm?*/year)
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Volume of water
received by
"Households" per capita
)]

Total water use by
Households per capita
per day (Vfu)

Efficiency of sectoral
water consumption (Ec)

Sectoral water
consumption intensity
()

Ratio between the volume of water received by
"Households" connected to the public water supply
network and the population on a certain day.

Ratio between the total water use of "Households"
and the population on a certain day.

Ratio between the gross value added by disaggrega-
ted economic activities (Agriculture, Livestock and
Extractive Industry and Manufacturing Industry)
and the sector's water consumption in a particular
year, expressed in R$/m?>.

Ratio between the sector's water consumption in a
certain year and the gross value added by disaggre-
gated activities (Agriculture, Livestock and Extrac-
tive Industry and Manufacturing Industry), expres-

Vf = Volume of water received by "Hou-
seholds" connected to the public supply
network (l/year) / population (inhabitants)
/365

Vfu = Total water use by "Households (1/
year) / population (inhabitants) / 365

Fc = VAB

* Va—Ra
Where: GVA (gross value added for the
economic activity - R$/year; Va (abs-
tracted flows by the sector - m*/year); Ra
(return flows by the sector - m*/year).

_ Va—Ra
58 VAB

Where: GVA (gross added value for the
economic activity - R$/year; Va (abstrac-

Ic

sed in liters/R$

ted flows by the sector - liters/year); Ra
(return flows by the sector - liters/year).

SOURCE: prepared by the authors based on UNSD (2012).

4. The Environmental-Economic
Accounting for Water and the SDGs

The 17 SDGs of the 2030 Agenda for Sustai-
nable Development represent an ambitious global
plan that aims to help countries shape their national
policies and priorities in the field of sustainability.
The SDGs emerge at a time when environmental
economics is gaining attention among institutions
(Setioningtyas et al., 2022) and present a set of 169
goals and 232 interconnected indicators to assess
the challenges towards sustainability (Sachs, 2012;
Mio et al., 2020). Within this context, the possibi-
lity of the SEEA contributing to the monitoring of
the SDGs is presented in two technical documents
formulated by the UN Committee of Experts on

Economic and Environmental Accounting (UNCE-
EA) (UNSD, 2015a; UNSD, 2015b).

In a complementary analysis of this potential,
through a literature review and consultation with
experts, Pirmana et al.(2019) list 46 indicators and
point out that:

1) can be obtained directly from the SEEA,

ii) can be adapted for SEEA and SDG inte-
gration,

iii) the SEEA presents a set of contextual in-
formation for monitoring SDG targets,

iv) in which there is a conceptual overlap
between the SEEA and the SDGs.

More broadly, SEEA, as an international sta-
tistical standard, can contribute to the formulation
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of policies and the monitoring of SDG indicators.
This capacity emerges due to the comprehensive
vision of this system's methodology for compiling
physical and monetary information for a wide range
of resources, including water resources, and relating
them to the economic dynamics of a territory in a
manner compatible with the SNAs. Therefore, the
success of the integration between the SDGs and the
SEEA will require an institutional arrangement for
compiling information to the SEEA standards, and
is also related to factors such as the availability and
quality of data on a local and global scale.

To assess whether the SDG targets related to
water are specific, measurable, achievable, realis-
tic and timely, BWS (2013) indicates that a wide
and in-depth knowledge of water availability and
use at global and local scales is crucial. Therefore,
being a statistical system that is widely integrated
with the SNA, SEEA and of a multi-scalar nature,
SEEA-Water represents a possibility to support the
monitoring of the progress of SDG 6, especially in
the context of the nexus between the economy and
the environment.

Due to the integrative nature of water, which is
a fundamental part of human development and the
maintenance of ecosystem needs (Harlin & Kjellén,
2015), the SEEA's greatest potential in relation to
monitoring the SDGs lies in compiling information
on water resources, by structuring the SEEA-Water
(Pirmana et al., 2019), especially on topics related
to water availability, sustainable water management,
and sanitation services.

SDG 6 is composed of eight individual tar-
gets that deal with the issue of water resources and
sanitation from an integrated and integrating pers-
pective, placing water as a central element also in
themes addressed by other SDGs (e.g. environment,

energy, food security, and public health). The targets
of each SDG are monitored by global indicators
standardized by UN institutions, based on data of
various kinds (census, demographic, water use,
diagnostics, etc.) at different spatial scales (e.g.
countries, regions, river basins, etc.).

Thus, the data compiled and structured
following SEEA-Water and the indicators proposed
in SDG 6 are fully compatible (Table 3), based on
shared objectives and philosophies (Bann, 2016). In
this sense, the compilation of the EEA-W initially
requires an assessment of the availability of data
and the process of generating existing statistics.

In situations of data scarcity, the structuring
of databases through SEEA-Water allows data to
be used in different ways, as well as identifying
the main gaps in data production and, in a second
phase, supporting the creation of strategies to de-
velop reliable statistics from gaps or uncertainties
in the databases.

The implementation of the monitoring of the
SDGs and their targets has brought with it a demand
for robust and reliable databases (Guppy et al.,
2019) and at different scales (Bhaduri ez al., 2016).
In this regard, obtaining SDG indicators implies on
continuous monitoring and periodic evaluation of
aspects related to data production and its integration
with other conceptual frameworks.

In this context, the biggest challenges for
monitoring the SDG 6 indicators are their con-
ceptual complexity and limitations in terms of the
consistency and availability of the data necessary to
calculate them. According to Pirmana et al. (2019),
the SDGs originate from a political framework and
SEEA-Water serves as the foundation for structu-
ring the necessary databases towards sustainable
development.
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TABLE 3 - Relation between the set of SDG 6 indicators and the EEA-W compiled from SEEA-Water.

Target Indicator SEEA-Water information Tier
6.1 By 2030, achieve universal and equitable access  6.1.1 Proportion of Popula- PSUT + HSUT II
to safe and affordable drinking water for all. tion Using Safely Managed

Drinking Water Services
6.2 By 2030, achieve access to adequate and equita-  6.2.1 Proportion of Population PSUT + HSUT 1T
ble sanitation and hygiene for all and end open defe- using a) safely managed sani-
cation, with special attention to the needs of women tation services, b) including
and girls and people in vulnerable situations. facilities for washing hands

with soap and water.
6.3 By 2030, improve water quality in water bodies ~ 6.3.1 Proportion of Wastewa- PSUT I
by reducing pollution, eliminating discharges and ter Treated Safely
minimizing the discharge of hazardous materials and
substances, reducing by half the proportion of untre-
ated effluent discharged and substantially increasing
safe recycling and reuse locally.
6.4 By 2030, substantially increase the efficiency 6.4.1 Changes in Water Use PSUT + Productivity I
of water use in all sectors, ensuring sustainable Efficiency indicators
withdrawals and the supply of fresh water to subs- 6.4.2 Water Stress Level: Ra-  PSUT + Assets I
tantially reduce the number of people suffering from ;o of freshwater withdrawals
scarcity to the country's total available

freshwater resources.
6.5 By 2030, implement integrated water resources  6.5.1 Degree of implemen- PSUT + Assets I
management at all levels of government, including tation of integrated water
through transboundary cooperation resources management
6.a By 2030, expand international cooperation and 6.a.1 Amount of official HSUT I

capacity-building support for developing countries
in activities and programs related to water and
sanitation, including, among others, water resources
management, water harvesting, desalination, water
use efficiency, wastewater treatment, recycling and
reuse technologies.

plan.

development aid in the area of
water and sanitation, included
in a government spending

SOURCE: adapted by the authors from Bann (2016) and Pirmana et al.

Indicators of SDG 6 targets, such as 6.1.1,
6.2.1,6.3.1 and 6.5.1, represent the ones where the
SDG indicator is not obtained directly from the
SEEA-Water compilation. However, an integrated
analysis of the EEA-W tables and indicators allows
the opportunity to contextualize and support the
monitoring of SDG 6 and its targets. For example,
in the EEA-W, information on volumes of water
collected, treated and distributed by the Water

Supply sector and wastewater collected and treated
by the Sewerage and Related Activities sector,
including final disposal, is separated by sector of
the economy. With a focus on Households and
the respective economic sectors, this compilation
of information serves to support the evaluation
of the sector's progress in relation to serving the
population in a territory, supporting the monitoring
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and contextualization of targets 6.1, 6.2 and 6.3,
along with indicators 6.1.1, 6.2.1, 6.3.1.

Figure 1 shows information from the EEA-W
for Brazil on the volume of wastewater generated by
households and its destination in conjunction with
SDG indicator 6.3.1, obtained from ANA (2022).

In this context, the time series of EEA-W
in Brazil presents the separation of wastewater
volumes by economic activities and Households,
as defined by SEEA-Water. In the specific case
of Households, the volume of wastewater going
into sewerage and the volume of wastewater going
directly into the environment, without collection
and treatment, were estimated. In an integrated
analysis, while there has been an increase in the
proportion of safely treated wastewater and in the
volumes of wastewater sent to the sewage system,
the volumes of wastewater generated by Househol-

ds, without collection and with a direct return to the
environment (i.e. surface water or soil), have shown
a downward trend in the period.

There is also a similarity of definitions be-
tween the SEEA-Water water productivity and
efficiency indicators (Table 2) and SDG indicator
6.4.1, which means that the information compiled
in the Physical and Hybrid Supply and Use tables
allows for the compilation of the SDG indicator
separated by sector.

With regard to indicator 6.4.2, information
required for its calculation, such as water demands
(i.e. water abstractions directly from the environ-
ment by sectors of the economy) and total freshwa-
ter stocks, including surface and groundwater, as
well as upstream water inflows from other countries,
is compiled in the Physical Supply and Use and
Asset Tables, respectively.

FIGURE 1 - Volumes of wastewater produced by households and their destination (i.e.sewage systems, untreated - surface water and untreated
— soil), originating from EEA-W Brazil and indicator SDG 6.3.1- Proportion of wastewater flow safely treated.

NOTE: The EEA-W historical series covers 2013-2017 and the SDG indicator covers 2009-2019, with the exception of 2010 and 2016-2018.

SOURCE: ANA (2022).
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5. Final considerations

The main goal of this paper is to discuss the
main possibilities for the EEA-W to contribute
to the process of systematizing auxiliary infor-
mation for decision-making in the planning and
management of water resources at various scales.
The possibility of integrating the EEA-W with the
targets and indicators of SDG 6 also provides for
the possibility of incorporating concepts and sys-
tematized information bases for their compilation
and monitoring.

Hence, it should be emphasized that studies of
an integrative nature, such as those resulting from
the application of SEEA-Water and other water
accounting systems, are fundamental for consoli-
dating a technical-scientific knowledge base aimed
at supporting the monitoring of public policies at
a range of scales.

In a broader context, the consolidation path of
SEEA-Water, given its convergence with the mo-
nitoring of the SDG targets and indicators, serves
to support the process of assessing the availability
of water resources, demands and uses of water for
human activities, access to water supply services
and sewage collection and treatment, as well as the
monitoring of sectoral water efficiency and intensity
in a country from a relatively simplified conceptual
framework.

Brazil has gained prominence on the interna-
tional stage as one of the pioneering countries in
consolidating its Environmental-Economic Accoun-
ting and, in particular, the EEA-W. The text showed
that this tool enables new studies and qualified
monitoring of water demand, and is in line with
the National Water Resources Policy. Currently,
publications of studies of this nature are already

part of the routine of statistical and water resource
management bodies and can be strengthened for
medium- to long-term planning in Brazil.

In addition, this planning provides databases
for forecasting water use demands, analyzing the
economic impacts associated with water scarcity,
the feasibility of public policies toward water
security and others. Considering this panorama,
the results of the EEA-W, which relate aspects of
the economy and the multiple uses of water, are
expected to be incorporated into the context of
the sustainability and balance in the use of water
resources in the country.
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