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Content of presentation

What is environmental-economic accounting
and the SEEA?

Water accounting

e Asset and flow accounts

e Ecosystem services

¢ \aluation

Case study

Using environmental-economic accounts
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e SEEA Water
e SEEA Energy
o SEEA Applications and
Extensions e e
e SEEA Agriculture Forestry and

Fisheries

e Technical Recommendations in
support of Experimental

Ecosystem Accoun tin g i Bl
e International Recommendations | | = o gl
for Water Statistics -
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Three pairs of concepts for environmental accounting

* Stocks are measured at a point in time
(e.g. 1 January)

* Flows are measured as a rate (e.g.
megalitres per annum, dollars per year)

* Physical measures like
. kilograms, hectares,
Stocks and “- litres, parts per million

flows * Monetary measure
like S, €, ¥, £, etc.

Physical and
monetary
measures

Benefits

beneficiaries
* Benefits may be in SNA (e.g. in

GDP) or non-SNA (e.g. not in
GDP)

* Beneficiaries are people of
groupings of people (e.g.
farmers, government, miners)
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Units, classifications and geographic scope
e Measurement units

Use a single unit for each PSUT — joules, cubic metres, tonnes
Monetary —current price, constant price, purchase price, producer price

e Classifications

Industry classification (ISIC) > ANZSIC

Sector classification, Business (financial/non-financial), Government, Not-for-
profit (NPISH), Households

Classification of natural inputs

Central Product Classification (CPC)

Standard International Energy product Classification (SIEC)
Groups of residuals — waste, wastewater, emissions, etc.

e Geographic scope

Start with economic territory/country
Record flows based on residence of economic units in the territory
Flow not based solely on geographic location
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Monetary valuation Is important (but controversial)

Economics is the language of decision-making which commonly uses
data in monetary terms

« Exchange and welfare values

[/
w [/ Price

Value is always context dependent
e Diamonds and water
e |ce and Innuits

Value to who?
e Public and private benefits (and costs)
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Why use SEEA?

Incompleteness of current economic accounts

— Don’t incorporate many flows between economy and the
environment or flows in physical terms

— Do not account effectively for the cost of the use of natural
resources

— No clear or common definition of environmental activity

Synthesizes and harmonizes available information and
Improves data coherence and coordination

Links to information required for assessing sustainability
(SDG, Green Growth, etc.)

Provides a regular suite of integrated information for decision “If you don’t measure
making it, you can’t manage it”

— Enabling regular reflection and identification of issues
— Track effectiveness of current policy and management (Accountability)
— Assess policy options and implement policy and management decisions
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The policy cycle and accounting — more than just
monitoring

NCA supports the
detailed design and
assessment of paolicy
options — ensuring a

well-informed
business case, and
policy coherence. It
also helps to select
cost-effective
options. For example,

Y — Policy response NCA can support the
\ setting of carbon,

pollution and
resource taxes and
fees by identifying
the environmental

NCA provides quantitative, objective information
on perceived and potential issues, and facilitates
stakeholder communication by providing data on |5§”E or !Jrc:-I:Jlern
current and potential issues through accounts identification
data as well as forward-looking scenario

* Information system ~

‘ !

Through its systemic approach, impact of economic
and the standardisation and activity

consistency it delivers, NCA
supports regular monitoring of
policy goals e.g. reducing resource towards specific localities,
intensity, decoupling, value added, times, stakeholders or
and improving net savings — Monitoring Implementation resources, through its
informing dialogue flexibility to change or add
accounting units to suit the
policy goals

NCA can target policy
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SEEA-Water J—
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Precipitation
Evapo
transpiration

Inland Water Resource System

« Stocks and flows (
« Economy and ST

unstream snow, ice and glaciers)
basins and

-
aquifers Inflows aquifers
environment
the territory the territory
of reference of reference

 \olume and [ coamoa
values N B

Soil water

downstream
basins and

Sea

Collection of _5 %] Sea
precipitation =) = Evapo-
= @ transpiration
2 a2
<<
o
- -
I— Abstraction 7 (2]
SEEA-Water =
I3}
System of Environmental-Economic (==
Accounting for Water Sewerage
Households g
=
[<53
o
Other Industries
(incl. Agriculture)
Rest of
tge World Water collection, Rest of
conemY - imports treatment and I the world
mpo reatment and supply Exports e Wor
Economy

Economy

http://unstats.un.org/unsd/envaccounting/seeaw/seeawaterwebversion.pdf
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Many countries build water accounts
Andorra Mexico '
Australia Namibi Estonia
Austria amibla . Greece
Bahamas Netherlands Lebanon
Bahrain New Zealand Mauritius
Botswana Oman e Madagascar
Brazil Panama Sy Norway
Canada Peru Romania
China Philippi
Colombia pPpINES —— Rwanda
Denmark Portugal Tunisia
Dominican Republic Singapore Turkey
Egypt South Africa United Kingdom
France Spai :
Germany et t o pain Zambia
Guatemala R Sweden USA
Hungary|5raE v Switzerland
Indonesia e | Trinidad and
Iragltaly | Tobago
Jordan A Ukraine 5
Armenia -

E.g. Global Assessment of Water Statistics and Water Accounts (GAWSWA) http://unstats.un.org/unsd/statcom/doc09/BG-WaterAccounts.pdf
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SEEA Water Standard Tables
“core tables” in the SEEA Central Framework

Physical supply

Physical use

Gross and net emissions

Emissions by ISIC 37

Hybrid (Monetary and Physical) supply

Hybrid use

Hybrid supply and use

Hybrid water supply and sewerage for own use

Government accounts for water related collective consumption
services (Monetary)

10. National expenditure for waste management (Monetary)
11. Financial accounts for waste water management (Monetary)
12. Asset account (Physical)

©CooNOoOOhWNE

+ 12 Supplementary tables
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Physical asset account for water resources

Table 5.11.2 Physical asset account for water resources (cubic metres)

Type of water resource

Surface water Groundwater Soil water
Artificial Lakes Rivers and Glaciers, snow
reservoirs streams and ice
Opening stock of water resources I 5000 2 700 5 000 1Oy D00 5000 109 700
Additions to stock
Retums 3010 53 3l5 HiHoD
Precipitation 124 246 50 23015 23 435
Inflows from other territories 17 650 17 650
Inflows from other inland water resources 1 054 339 2487 437 1] 4317
Discoveries of water in aquifers
Tortal additions o stock 1 478 585 20240 T52 23015 46 071
Reductions in stock
Abstraction 280 20 141 476 50 Q6T

for hydro power generation
for cooling water

Evaporation & actual evapotranspiration R0 215 54 21 125 21474
Outflows to other territores 9 430 Q430
Outflows to the sea 10 000 10 OOy
Outflows to other inland water resources 1 000 1M 1 343 a7 1 T&EY 4 317
Toral reductions in stock 1 360 i35 20 968 563 22 962 46 188
Closing stock of water resources 1 618 2 950 4272 100 189 553 109 583
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Physical Supply Table for Water

Phusical supply table For water

Sources of abstracted water

Inland water resources
Surface water
Groundwater
Soil water
Tatal

Other water sources
Frecipitation
Sea water
Total

Total supply abstracted water

Abstracted water
For distribution 405.6
For own-use ‘IDE 4 4.6 404.2 23
Wastewater and reused water

‘W astewater
W astewater to treatrnent 17.9 7.6 5.6 14
Ol breatrmek

Feused water produced
For distribution
For own use 10

Return Flows of water

Toinland water resources

Surface water 300

Ground water =153 235 47.3

Soil water

Tatal 3] 235 300 47.3
To other sources 59 gun}
Tatal Return Flows ES 29.4 400 47.3

Ewaporation of abstracted water. transpiration and water incorporated into products

E waporation of abstracted wab 7E.2 432 25 18

Transpiration

W ater incorporated into products
Total supply 267.5 3148 812.3 4731
Phusical use table For wmater

‘IDB

235.5

2611

1001

427

B27.3

23

0.2
0.5

0.7

0.7

36

557

440.6
476.3

966.9

101
1011
2021
TE3

Te3

440.6
476.3
S0
966.9

m
011
2021
163
405.6
7E3.4
4271

427
]

3527
213
EE64

3622

026.2

138

3986.8
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Physical Use Table for Water

Physical use table For water

il atio
[a]
%
rm and air
diti

luding  He
ebold d ac

Sources of abstracted water
Il ard water resources

Surface water 55.3 7.7 cin| 4.5 u} 0.1 440.6
Groundwater 31 34.8 3.2 4231 9.8 2.3 46E.5
Soil water 50 50

Total 1084 4.5 304.2 4276 a8 0.1 23
Other water sources

e D 1 " _ mD

957.1

Sea water 100 1.1
Total n] ] 100 1.1 1 100 u]
Total use abstracted water 03,4 4.5 404.2 428.7 0.8 100.1 2.3
Abstracted water

Diistributed water 387 45 3.9 274 o u] 511 239.5 a 405.6
O Lise 084 4.6 404.2 23 o 100.1 2.3 0.8 TE3.4
Wastewater and reused water
W astewater
wastewater received From -
Jul 427.1 a 427.1
Oy treatmment 52.7
Feused water
Distributed reuse
Ol Liser
Tatal 12 40.7 ] o o 4271 u] ] a 479.8
Return flows of water

other units
Returrns of water to the environrment

To inland water resources BES.6 BES.6
To other sources 3624 362.4
Total return Flows 031 031

Evaporation of abstracted water. transpiration and water incorporated into products
Ewaporation of abstracted wat
Transzpiration
“Water incorporated into prod

Total use 2675 4.8 2123 4731 0.2 B27.3 557 2803 a a TES 39862

13 138



Australia — physical water supply and use, 2008-09 (GL)
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Monetary Supply and Use Account

Industries (by ISIC Division)
ISICO0L- ISIC05- ISIC35 ISIC36 ISIC37 ISIC
03 334l 38,39,
43 45-99

Supply of water products (Currency units)

Natural water L1l L1 L1l L11 L1l L1l

Sewerage Services L12 L12 L12 L12 L12 L12
Total supply of products
Intermediate consumption and final use (Currency units)

Natural water L4l L4l L4l L4l L4l LAl

Sewerage services L51 L51 L&l  LAI  L51 LAl

Total

industry ~ world  products, trade

L1l

L12

L4l

L5.1

Rest of
the

Taxes less Actual final
subsidies on

nt

and transport
margins

Households
Governme

11-

M.L11- INLLLN.
INLL1N12]] 124]
12-

ML12- INLL24N,
INL124N127] 122]

N1L1+ NLL1+

N121 N121 LAI+N.11
N112+ N112+ L51+N.L1
N122 N122 2+N.122




Anstralia — monetary water supply and use, 2008-09 (million AUDS)
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é \Web-based publication (previously a .pdf file and hard copy)
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Water Account, Australia

What is in the publication?

é Downloadable spreadsheets

Summary tables

Physical Water Supply and Use

Monetary Supply and Use

Water Supply, Sewerage and Drainage
Agriculture

Soil water use and household rainwater tank

Time series, all states/territories

1.1 WATER CONSUMPTION AND RELATED FLOWS, AUSTRALIA, 2015-16

Discharged back to
the environment )
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Water Account, Australia

Monetary vs. physical use of distributed water (% of total use), 2013-14

Distributed Water, Expenditure & Use.

Percent of total

70 . Water Expenditure

. Water Use
&0
50
40
30

20

i0

- TLE

Agriculture (a) Manufacturing Electricity and.. Water Supply (b.. Other Industri olds

0
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Australia, Industry intensity of water use: 1996-97 to 2013-14

CHANGE IN WATER INTENSITY (a), Agriculture & all other industries, 1996-97 to 2013-14
Index

100
90
80
70
&0
50
40
30

20
1996-97 2002-03 2008-09 2013-14

Year

. Water Intensity Agriculture

. Water Intensity All Dther Industries
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Water emissions account

Physical supply table for gross releases of substances to water
Generation of gross releasesto ~ Accumulation  Flows with Flows from the Total supply
water the rest of  environment

the world
Sewerage Other Households Emissions
industry industrie from fixed
S assets

Emissions by type of substance

BOD /COD * 5594 11998 2712

Suspended solids

Heavy metals

Phosphorous 836 1587 533

Nitrogen 10033 47 258 1908
Releases to other economic units

BOD/COD * 7927 8 950

Suspended solids
Heavy metals

Phosphorous 814 6 786
Nitrogen 15139 30 463
Physical use table for gross releases of substances to water

Collection of gross releases to Flows with  Flows to the  Total use
water the rest of  environment
the world
Sewerage Other Households
industry industrie
S
Emissions received by the environment
BOD/COD * 20 304
Suspended solids
Heavy metals
Phosphorous 2 956
Nitrogen 59 199
Collection by other economic units
BOD/COD * 16 877 16 877
Suspended solids
Heavy metals
Phosphorous 7 600 7 600
Nitrogen 45 602 45 602
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OUR NETWORK

Ecosystem accounting and water

Ecosystem assets S R O
 Lakes / ol -
* Rivers

« Dams
« Vegetation |
« Soll Rl

Ecosystem assets supply
ecosystem services

Vardon, M. Pule, O. B., and Galegane, D. (2017). Accounting for water use by wildlife— conceptual and practical issues and a case study from Botswana, Water Resources and Economics Vol 20 Oct 2017, 31-39. https://doi.org/10.1016/j.wre.2017.09.005


https://doi.org/10.1016/j.wre.2017.09.005
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Water-related ecosystem services

Provisioning services  Cultural services

 Water supply .
 Soil and sediment retention .

Regulating and
maintenance services

* Water purification services

= Retention and breakdown of nutrients

= Retention and breakdown of other pollutants
* Water flow regulation services

= Baseline flow maintenance services

= Peak flow mitigation services
* Flood control services

= (Coastal protection services

= River flood mitigation services

* Storm mitigation services

Recreation-related services
Visual amenity services
Education, scientific and research
services

Spiritual, artistic and symbolic
services

Other cultural services
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ARTICLE INFO ABSTRACT

Keywords D
SEEA-Water

Urban water management
Urban public policies
Water resources.

a management for decision support is a challenging aspect of any decision-making process. Water man.
agement is not an exception. The objective of this paper is to present a procedure for compiling water accounts at
an urban level to support political decision-making processes with solid foundations. The System of
Environmental-Economic Accounting for Water (S

EA-Water) was used for this purpose. The case study of Santo

Domingo de los Colorados in Ecuador serves to illustrate the benefits and the limitations of the available data

and to identify data gaps. The compilation of the SEEA-Water at a local level is a ploneering work. The results
reveal the water flows (from the environment to the economy, within the economy, from the economy to the

environment), water quality

and the contribution of water resources to different economic activities for the

period 2014-2015 at the local level. The information was categorized for the water supply industry, the sewage
industry, for the rest of the industries and services, and for the households. On the basis of our empirical ex.
ample, this paper shows how SEEA-Water underpins informed decision-making on urban water management and
serves to improve the quality of water-related data.

1. Introduction

In the last decade, environmental issues became an important
concern for decision makers, at both the n.|l|nm|| and international
levels (Gud H v 17). use the

common characteristics behind this idea are that environmental ac-
counts provide tools to link environmental data with economic data,
present global information for policy mnklng. and include time series
dum ( )00, 3 1, 2018).
plm a crucial role in trans-

available information to m1kc informed choices. They also formulate
h»polhcses about future repercussions of such choices (
). The interactions between anthro.

formlng available data into useful information for supporting appro
priate decision-making options (
Different approaches such as Environmental flow analysis (EFA) and

pogenic activities and the cannot be and de-
scribed separately ( ). Understanding the crucial role of
the environment as a source of natural capital and as a sink for waste
products resulting from the production of man-made capital and other
human activities, was the first step towards the integration of en
vironmental aspects into policy-decision-making ( M

Ma
N3 I & )

ystem for integration of environmental and economic
accounting was proposed in Agenda 21 ( 194). This
idea grew stronger after the United Nations Conference on Sustainable
Development (Rio+ 20) held in Rio de Janeiro, Brazil in 2012. Some

Corresponding author

E-mail address: (8. Torres Lopez).

(including material and energy flows) (.
5), Energy Analysis (5.

mon Foulpnn(|n)( (eg.,

6), Life-Cycle As-
sessment (Lt CA)(eg 4 ; Liu, W Lit
), analysis of Environmental Inventory
as hl'll as Muln— _riteria Optimization (MCO) and management are all
used for environmental accounting.

However, despite the large amount of research that has already
been undertaken, new perspectives to integrate natural and social di-
mensions are needed (F¢ ). The central framework of the
System of Environmental-Economic Accounting (SEEA) was developed

Received 17 February 2019; Received in revised form 20 June 2019; Accepted 20 June 2019

Available online 21 June 2019
2210-6707/ © 2019 Elsevier Ltd. Al rights reserved.
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a. Water abstracted from an artificial reservoir directly by households

Ecosystem
Ecosystem 2 . .
1 (e.0. Economic unit
: artificial e.g.
(e.g. forest) |ntermeg||ate ecosystem ) Final ecosystem houéek?olds)
services of water reservoir) service of water
provisioning and water provisioning

filtration service

b. Water abstracted from artificial reservoirs by water supply industry, supplied to households with forests and artificial reservoir shown as two

ecosystems
Ecosystem . _ / \

Ecosystem 2 Economic unit o
Economic unit

1 (e.g. (e.g. water e

q. artificial supply industry) b
(e.g. forest) intermedife roservoi) | households)

ecosystem services of Final ecosystem Water product

service of water

water provisioning
and water filtration

S (“Natural water”, CPC 1800)
provisioning

c. Water abstracted from artificial reservoir by water supply industry, supplied to households with forests and artificial reservoir shown as one ecosystem

Ecosystem
(e.g. forest

of water provisioning and
water filtration

Economic unit

[

\

(“Natural water”, CPC 1800)

d (e.g. water Economic unit
?fr.l il supply industry) (e.g.
artificia
) i i households
reservoir) Final ecosystem services Water product )

Vardon, M., Keith, H., Lindenmayer, D. 2019. Accounting and valuing the ecosystem services related to water supply in the Central Highlands of Victoria, Australia. Ecosystem
Services: Volume 39, October 2019, 101004. https://doi.ora/10.1016/j.ecoser.2019.101004
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Case study — Central Highland of Victoria Australia ./

s ‘Z'Taggen;"\\l - po
r\ "{‘ -*"\ 1 -L'\‘ \/_b ',’,_f_;;‘_)u.'hur.'?.'? Iy
-+ 'H':.k J:\):Bux.t-'ﬁaﬁ‘-.\ ’ .i'ir/ LW k Con’rex’r
5 emeds | o5 * Near Melbourne a city of 5+ million people
"——Jg.olangi .L‘\ ‘.“_I - awiq--- i ,“F\"’ \__\_. . .
Naipeiberg - Semeenip ~Yidods Point * Mix of land covers and much native forest
bt H { I . .
el N * Land use conflict
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~ Value of water supplied by Melbourne Water N
e STRAIGHT FROM ANNUAL REPORTS —ADJUSTEMENTS MADE AS

MELBOURNE WATER ALSO PROVIDES SEWERAGE SERVICES

2010-11 Y 2011-12 201213 Y2013-14  Y2014-15 201516
[5m) [5m] [5m] [5m) [5m) [5m)
Revenue b
Revenue from water supply 3797 512.3" 547.6° 911.2 876.2 964.2
Other revenue G176 f2rg FI0L& H05.5 e HEG. 1
Total revenue 957.3 1,240.2 1,258.2 " 1,716.7 1,745.7 1,853.3
Expenses
Operating and other expenses [253.0) [272.2) f357.7] f404.3] f408.2) [3566.3)
Wages, employee benefits {75.0f" {103.5] (&6.a" (100.7) [106.4) (115.6)
Depreciation and amortisation /231.9) [242.6) f315.9) /351.8) [367.5) [373.8)
Financial expenses f223.3) [245.2] /549.3) [727.5) (F07.2) [676.7)
Total expenses {783.2) {867.5) {1,319.8) {1,584.8) {1,589.3) {1,532.4)
{1,115.4)
Met result befare tax 214.1 ITa.7 (61.6) 131.9 160.4 335.2
Tax (expense)/benefit [56.2) [102.8) 218 [42.0) [44.2) [185.9)
MNet result after tax 157.9 260.9 (39.8) B5.9 116.2 153.4
1&0.440
Estimated IVA for Melbourne Water = Wages, 521.0 F18.8 341.2 584.2 634.3 828.6
emplayee benefits + depreciation and
amortisation + net result before tax ./
Estimated IVA for water supply = Estimated IVA 158.4 196.9 148.5 310.1 317.6 431.1
for Melbourne Water x percentage of revenue
from water supply \/

Note all values in AUD, current prices. USD:AUD ~ 1.0:1.3

Keith, H., Vardon, M., Stein, J.A., L. Stein, J.L. and & Lindenmayer, D. (2017). Ecosystem accounts define expli d spatial tréﬁe-oﬁs!or managing naturay
resources. Nature Ecology & Evolution (18 September 2017): doi:10.1038/s41559-017-0309-1 https://www.nature.com/articles/s 17-0309-1 \
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\/
Valuation of ecosystem services — exchange value

Three method were considered
1. Resource rent |
* Problem of negative rents

2. Production function _
« Data intensive and data not readily available

3. Replacement cost
 Replacement cost chosen - data available and
use recommend by Edens, B. and Graveland, C.
(2014). Water Resources and Economics: 7, 66—
81. -

Note: SEEA Ecosystem Accounting — valuation is guidance only (not standard) \/

~ U "\ 7/
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v Replacement Cost method

Assumptions

1. that the service if lost would be replaced
2. that water consumption patterns would
be unaffected by any increase in cost.

Options for replacement of water In
Central Highlands

1. transfer of water from other regions
2. use of desalination
use of recycled wate

LEAST COST BUT NOT CHOSEN BY
GOVERNMNT ~
A |
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-, Value of water sales and ecosystem services used
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Note all values in AUD, current prices. USD:AUD ;1.0:1.3
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Melbourne Water profit after tax from water supply$58 million

Economic inputs to

Taxes paid by Melbourne Water from water supply $22 million
water supply

Wages = $53 million
Capital consumption = $184 million
Operating expenses = $559 million

Benefits

(e.g. products)

Water provisioning service
$75 million Sales of water $876 million
306 GL 402 GL
Business and household consumers

get low cost high quality water
Ecosystem inputs to

water supply

Estimated industry value added (contribution to
GDP) of Melbourne Water for water supply

$318 million
(IVA = profit before tax + wages + capital
consumption)

Note all values in AUD. current prices. USD:AUD ~ 1.0:1.3
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Value of ecosystems and value added of industries using
ecosystem service in the Central Highlands of Victoria —
three scenarios
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Note all values in AUD, current prices. USD:AUD ~ 1.0:1.3
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Key message

SEEAIs:

A way of organizing
economic and
environment information
that decision makers at the
heart of government
understand — Ministries of
Finance and Central
Planning Agencies

Water accounts have been
produced and used for
water management and
policy in many countries

Ecosystem accounting is a
rapidly evolving area and
accounting for the
ecosystem services
related to water will make
water accounts more
useful
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Contact details:

Dr Michael Vardon "‘ Threatened
. ‘ Species
Associate Professor ‘»\ Recovery
Environmental Accounting N v —
. ational Environmental Science rogramme S U S TA I N A B L E
michael.vardon@anu.edu.au FARMS
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