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* High level policy document from the Department of Prime
Minister and Cabinet

* “Support the ongoing development and use of environmental
accounting in Australia”

* “Support the ongoing development and use of environmental
accounting in the region”

ABS has been:

¥ + Producing environmental accounts since 1996
"+ Supporting the World Bank WAVES programme since 2011

* Recently provided with funding from AusAid to significantly
boost assistance to the WAVES countries in the region
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ABS history of environmental accounting

Account type

NATIONAL BALANCE SHEET

-energy

ENERGY

WATER

LAND COVER AND LAND

WASTE

GHG EMISSIONS
- Emissions
- Embedded in final demand

Year First
published

1995

2012

1995

1996*

1998

2000*

2011

2012

2001

Frequency
or status

Annual
from 1995

Experimental

Occasional

Annual
from 2011

Occasional

Annual
from 2010

Annual
from 2011

Annual
from 2012

Occasional
Experimental

Reference Years for which accounts are available

Stock accounts

Physical Monetary
1988-89 to  1988-89 to 2011-
2011-12 12
2000-01, 2005-
06 to 2009-10
1996-97
1988-89 to  1988-89 to 2011-
2011-12 12

1985 to 1996

2011; 2012;

2012; 2013
2013

* Land cover and use accounts are prepared for each state on a rotating schedule, with each state covered once in three years.

Flow accounts

Physical Monetary
1996-97
2008-09 to 2010-11;
2006-07; 2004-  2009-10;
05; 1993- 2004-05
94 to 1996-97
1992-93, 1993-
94
2008-09t0 2010-11;  2009-10;
2004-05; 2008-09;
2000-01; 2004-05;
1993-94 to 1996-97 2003-04
2013 2013
2009-10 2009-10

1992-93 to 1997-98
2008-09
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Water Account, Australia
Physical and monetary SUT
(ABSI)

AusAID

ABS Energy Account
Physical and monetary SUT
(ABS)

Research for expanding the
accounts produced and
methodology

Environmental Taxes and subsidies,
environmental protection expenditure,
as well as valuation methods

Experimental Waste Account
(ABS)

=\

v
ABS Experimental Land
Accounts
(ABS)

!

Experimental Ecosystem
Accounts
(Victorian government)

Australian
Environmental - Economic
Accounts
(Annual)

http://www.abs.gov.au/ausstats/abs@.nsf
/mf/4628.0.55.002

Victoria Water Account
(Victorian government)

Input-output analysis of energy
and greenhouse gas emissions
(ABS)

N7

WAVES

Researching ecosystem
accounts

Biodiversity, Carbon,

Ecosystem condition
ABS, SEWPAC, BOM, DCCEE, DAFF
Murray-Darling Basin Authority,
Victorian government
South East Queensland CMA
Wentworth group and universities

National Accounts
Data

Natural resources on
National Balance Sheet
(Annual)

National Water Account
Physical asset account
(Bureau of Meteorology)

a

National Carbon Account
(Dept. of Climate Change)



http://www.abs.gov.au/ausstats/abs@.nsf/mf/4628.0.55.002
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4628.0.55.002
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What is environmental and
ecosystem accounting?

What are the key concepts of
ecosystem accounting?

What do environmental and
ecosystem accounts look like and
how are they used?

What are the key lessons from others
that have begun environmental and
ecosystem accounting?
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* A way of arranging information showing
the interactions and dependencies

between the environment and the
economy

* Environmental accounting has been

developing for many years, with many
academic studies by academics and
government agencies

* A “niche” field until relatively recently



. of %éwbﬂ

Statistics WAVES

http://unstats.un.org/unsd/envaccounting/pubs.asp

Australian Government

AusAID Standardised internationally in the
ssmms=== System of Environmental-Economic
& Accounting (SEEA)

__* SEEA Central Framework

* SEEA Experimental Ecosystem
Accounting (a rapidly evolving area)

g @™ + SEEA Applications and Extensions

* SEEA Water, SEEA Energy, SEEA
Fisheries



http://unstats.un.org/unsd/envaccounting/pubs.asp
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An extension of the System of National
Accounts (SNA)

Covers the physical environment as well as
the economy

Key aspect is accounting for individual natural
resources (water, forests, minerals, fossil
fuels, timber, fish, water, land and soil)

Codifies the treatments developed and tested
over the past 20 years




Environmental accounting is §%ﬂ
built from established WAVES
concepts in several disciplines

Australian Government
AusAID

* Ecology

* Environmental science
* Ecological economics
| * National accounts

e Statistical measurement
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Key concepts in §%ﬂ
environment accounting =~ Wwaves

Stocks and flows

Physical (e.g. tonnes, litres, parts per
million) and monetary (pesos, S, €,
etc.) measures

Benefits (when and where?) and
beneficiaries (who?)

Classification

Volume Value
(e.g. m3) (e.g. peso, $)
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Individual & societal well-

Ecosystem
services

Human inputs (e.g.
labour, produced
assets)

Ecosystem processes |
stem characteristics Intra-ecosystem flows Inter-ecosy

ECOSYSTEM ASSET
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Extent (area of ecosystem)
Composition (biotic and abiotic components)
Configuration (organisation of components)

Landscape form (e.g. mountains, coastal areas)

Biodiversity
— Ecosystems, species, genes

Structure (e.g. understory, succession stage)
Processes (e.g. photosynthesis)
Functions (e.g. resilience)
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Environmental assets
e SEEA Central Framework
Ecosystem Services

 Common International Classification of Ecosystem
Services (CICES)

Industries

* International Standard Industry Classification (ISIC)
Products (Goods and services)

e Central Product Classification (CPC)

Sectors - from SNA

Species status — IUCN Red List catagories

Spatial units
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Common International
Classification of Ecosystem
Services (CICES)

Provisioning

* Water

* Food, etc.
Regulating

* Flood protection
* Erosion control,

etc.
Cultural

e Recreation
e Existence

N/

WAVES

CICES for the SEEA Experimentol Ecosystem Accounts
[Section (1 digit) TDivision{2-digi] Group (3-digit) [Examples of ecosystem services Examples of benefits
Provisioning |[Water taken up for the growang of erops and animals,
agricultural, mining, manufacturing and househald use, | Drinking water, water for crop proguctian, livestack feed,
Water water ete thermoslectric pawer production, etc.
(Uncultivated terrestrial plants and animals (¢ g game
i imais for food I, berries and fungi in the forest) taken up for food | Food for human consumption
[Uncultivated freshwater plants and animals (e.g. plaice,
Uncultivated freshwater plants and animals for food fsea bass, salmen, trout taken up for food Food for human consumption
[Uncultivated marine plants, AIgae and animals (e 6
] for  [lseaweed, as crabs, lobsters, crayfish)
rood taken up for food. Foad for human consumption
Crops and vegetable produicts, culfvated imbar and
. feed | [Nutrient resources for the uptake by crops; fodder for | cotton; catte for meat and diary product; aquaculture
resources ivestock; feed for squaculture product; product;
Togged fimber, strav 112, algas, natural guano, corals,
Plant and animal fibres and structure {e.g. natural timbes, | shells, skin and bone for further processing in the
itraw, flax, skin, bone algae] to be harvested for manufacturing industry (e.8. fertiliser and chemicals) or
ing or domestic use final consumption
JISubstances and Biachemicals (e g rubber, enzymes,
lgums, herbal substances) from l. isms | Substances and bis such as rubber, enzymes,
taken up for medicine use, manutacturing or domestic | gums, ails, wax, herbs to casmetic and medicinal use or for
Chemicals from plants and animals production further processing In the manufacturing industry
Generic up 8 £ [ Genetic materials g for
Materials Genetic materials for crop plants, : Is, fisheries and i crop plants, farm animals, isheries and aguaculure)
[Wo0d taken Up for Tuel; unCUTVated energy plants, aIgae
0 be harvested for biofuel; dung, fat, ifs from natural
Energy Biomass based energy animal to be extracted for energy. eating, light, fuel ete
ther provisioning services, n..c. (Gther provisioning services that are not classifed
elsewhere in this section, such as provisioning of exotic
Other provisioning services animals, tamed animal trained to harness. Work and pet animals
Regulating [Chemical detoxification /breakdown of pollutants by Reduced level of pollutant/contaminants in soil and ground
Bloremediation plants, algae, micro -organisms and animal water
[DilUion of MUNICIpal WasteWaTer n FVers, remaval of
and a J
Ibiogeochemical process; fitration of particulates and
Remediation and regulation of acrosols; sequesiration of nutrients and pollutants in
bioghysical environment Dilution, fon of pollutants i Cleaner air, water and sail
[Natural ar planted vegetation that serves as shelter belts, | Dust storm mitigation, shehter from the wind, impravement
Air flow regulation air ventilation services. of ventilation and heat mitigation in the urban area
l[Regu1ation of Bming and magnitude of water runoff, Prevention of flood damage; recharge of water it surface
Water flow regulation flocding and aquiter recharge water and ground water; reduced damage from high water.
g g Soil and mudiiows sabilzation Prevention of sol erosion, avalanch and madflows.
(Capture of carbon diaxide; Climate regulatio Reduced amount of greenhouse gas in the atmosphere:;
urban d | Reduced impact of climate change; Improvement of the
Atmospheric regulation humidity) and regional precipitation patterns climate conditicn.
(Geygenation of water, Retention and translocation of
Water cycle reguiation nutrients in water Improvement of water quality
[MTaintenance of soil fertiity and structure in the [Tmerovement of sl fertity and productvity mthe |
Reguiation of physica-chemical | Pedagenesis and sail cycie regulation cuttivated system cultivated system
environment (Wofse regulation [Natural butfering and screening Reduction of noise level
Ufecycle maintenance, habitat and gene pool Follination, secd dispersal, mantenance of habit nUTsery | IMProvement of productuity of crops, habitats
protection population and habitats conservation
Reguiation of biotic Reduced hazard level to crops, human health and the
environment s el invasive aii des) ||control of pathogens enviranment
Cultural Enjoyment for hiking, bird watching, whale watching, etc.
Landscape and seascape character and blodiversity increase health level; increased number of visitor in the
Non-extractive recreation species for hiking, bird recreation tourism industry
Physical or experiential use of SCientiic progress (¢, such a5 pollen record, tree fng
ecosystems [enviranmental Landscape character and biodiversity species for selentific | record, genetic patterns); increase knowledge (e g, subject
setting] information and knawiedge research and education matter for widlife programmes and books] etc.
Spiritual & symbolic [Candscape character and biodive rsity species for cultural
heritage values, sense of personal and group identity | increase sense of personal and group identity, national
Intellectual representations of (sense of place), spiritual and religious function, etc. ol  spirtual igious funcians.
ecosystems fof environmental [Ecosystem capital for fulure generation of ecosystem | Avallability of biodiversity and ecosystem services ta future
settings) Non-use services generation.
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e Clearly defined areas grouped according to common
Australin Government — ch aracteristics. E.g. land use, land cover or
AusAID .
_ownership/tenure

________ ; : Ecosystem
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The land parcel §%ﬂ
as a basic spatial unit WAVES
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ﬁ PSMA
e Australia

Based on or contaEns data provided by tne
Diepariment of Nalural Resources and
Mines, Queensiand 2005 which gives no
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Accounting for ecosystem condition
1. Simple extent of native vegetation relative to “natural” = 21%
2. Other possible physical measures of assets — soil, native
species, structure of remaining native vegetation, water quality,
etc.

3. Flow of services — production of food, wood and water

Total area 129.5 ha

Accounting for land cover

(by vegetation type)

A: Forest 39.0 ha
B: Water 3.5 ha
C: Residence 1.8 ha
D: Irrigated crop 13.5 ha
E: Other crop 3.8 ha
F: Grassland 68.0 ha

Accounting for land use
(by industry/sector)

A: Forestry ? 39.0 ha
B: Water storage 3.5 ha
C: Household 1.8 ha
D: Agriculture 13.5 ha
E: Agriculture 3.8 ha
F: Agriculture 68.0 ha
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Accounting for ecosystem services
(by CICES)
Provisioning
- Timber
- Water
- Food
Regulating
Cultural /recreational
s s | eI Ecosystem services
Inter-ecosystem flows, e.g. © Imports, e.g.
- Water from farm to river (outflow, i.e. run-off) - Water from river to farm dam and
- Water filtration service (outflow) / Crops
- Crop pollination service from insects resident in Exports, e.g.
adjacent forest (inflow) - Crops and livestock
Intra-ecosystem flows, e.g. - Timber

- Nutrient cycling within forest
- Transpiration of water by forest plants



Remote censing (e.g. satellites)
 Land cover

- Rainfall

« Temperature

. Gtecggraphy (mountains, plains, coasts,
etc.

Scientific studies/research

* E.g. Species distribution and
abundance

Administrative sources

« Land title offices

« Business registers, Tax data

« Development applications

« Environmental Impact assessments
Annual reports from business

Statistical surveys/census

— Population census, Agricultural
surveys, etc
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Not all prices not directly observable

Some prices and values embedded in market prices of
marketed products (fish, timber, agricultural outputs) and
marketed assets (land)

Generally the prices are “missing”, reflecting externalities
and that many ecosystem services are public goods

Non-market valuation techniques commonly used to place a
value on the welfare impact of losing or gaining ecosystem
services

For accounting purposes want a measure of exchange value
excluding consumer surplus

Complexity of determining future supply profile — should not
assume sustainable use

Defining and valuing degradation very challenging
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= * Ecosystem asset accounts

= . Ecosystem service accounts

Examples from Australia

{ * What issues do the accounts address?

e Water accounts (water supply as an
ecosystem service)

. ¢ Land accounts
* Ecosystem accounts
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Type of LCEU

Urban

Forest

Wetlands

Type of ecosystem services (by
CICEY)

Provisioning services

Regulating services

Cultural services




WAVES
Ecosystem Characteristics of ecosystem condition
extent Vegetation | Biodiversity | Soil Water Carbon
Area [ndicators Indicators (e.g. | Indicators | Indicators | Indicators
(proportion | (e.g. Leaf area | species (eg. soil | (e.g  mver |(eg net
of EAU) Index, tichness, fertility, sotl | flow, ~water | carbon
blomass relative carbon, soil | quality, fish | balance,
index) abundance) moisture) | species) primary
productrvity)
Type of LCEU
Forests
| Agricultural land
Utban areas

[nland water bodies




What do accounts look like in
Australia?

A“S““"Z:SGA‘;‘;"“'“"“* Water Account, Australia
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4610.0

= Land Accounts:

 G@Great Barrier Reef Catchments
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4609.0.55.001

{ * Victoria

http://www.abs.gov.au/ausstats/abs@.nsf/mf/4609.0.55.002

* Queensland
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4609.0.55.003

- Victoria Experimental Ecosystem Accounts

http://www.dse.vic.gov.au/conservation-and-environment/ecomarkets/ecomarkets-science



http://www.abs.gov.au/ausstats/abs@.nsf/mf/4610.0
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4609.0.55.001
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4609.0.55.002
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4609.0.55.003
http://www.dse.vic.gov.au/conservation-and-environment/ecomarkets/ecomarkets-science
http://www.dse.vic.gov.au/conservation-and-environment/ecomarkets/ecomarkets-science
http://www.dse.vic.gov.au/conservation-and-environment/ecomarkets/ecomarkets-science
http://www.dse.vic.gov.au/conservation-and-environment/ecomarkets/ecomarkets-science
http://www.dse.vic.gov.au/conservation-and-environment/ecomarkets/ecomarkets-science
http://www.dse.vic.gov.au/conservation-and-environment/ecomarkets/ecomarkets-science
http://www.dse.vic.gov.au/conservation-and-environment/ecomarkets/ecomarkets-science
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g as™ © Extended drought in mid-2000s

Water Account, Australia §%ﬂ

WAVES
Why a water account?

* Australia is dry country and most
people live in the south-east

! * Pressure on water resources has

increased with the expansion of
agriculture and growing population

* Droughts are a feature of the climate

* How best to manage water?
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fis Tables from the Water Account,
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Great Barrier Reef region, §%ﬂ
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== * The Great Barrier is a world famous
. area for biodiversity and tourism

* The condition of the reef is declining

e Agricultural practices mean that
sediment, nutrients and chemicals
enter the water and impact on the
reef

* Managing the reef requires managing
the basins which drain on the reef
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2. Rateable value and Land use

2.1 Land use and rateable land value
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Victorian land and ecosystem §v@
accounts: ABS and Victorian  waves
Government Collaboration
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wmmenema  \Why accounts for Victoria?

AusAID

 Much native vegetation occurs on
private land

* Preserving this vegetation protects
niodiversity and provides other
oenefit like carbon sequestration,
water filtration and erosion control

 What to create incentives for private
landowners to keep and restore
native vegetation
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LAND ACCOUNT, VICTORIA, 2012

Map 10 - 2006 NVIS grid overlaid with NRM regions for Victoria
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Victorian land and ecosystem accounts:

Native vegetation remaining compared to condition
by NRM

Per cent (% ) of 1750 native vegetation Condition of 1750 native vegetation
remaining in 2006 remaining in 2006

Mean condtion (1750 = 1.0)




Australian Government
AusAID

100%
== 0%

- 80%
70%
60%
50%
40%
30%
20%
o 10%

Victorian land and ecosystem
accounts: Percentage of 1750
native vegetation remaining in
2006 by Natural Resource
Management regions (NRM)

WAVES

11

b



Victoria — ecoTender XN/
Payments for ecosystem services WAVE®
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— Accounts take time to mature and there will be criticisms and
misunderstandings, especially during the initial stages

* Producing accounts requires strong partnerships

AusAID — Cooperation is essential — between agencies and between professions
(e.g. accountants, economists and ecologists)

— Spatial data and spatial manipulation of data are needed and Geographic
Information Systems (GIS) are essential

— Data availability and access to data are key issues
— Learning from international experience

| « Experimental accounts are very useful

— Helps in developing methods, building capability, focus for work and
cooperation between agencies and demonstrating how accounts can be
used

— The work necessarily requires trade-offs between accuracy and frequency
(the perfect is the enemy of the good)

& « Accounts get better over time and usefulness increases when
repeated
— Time series increases usefulness

e Communication is essential
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ENVIRONMENTAL ACCOUNTING IN PRACTICE

* |ssues linked to
i accounts, including
climate change, green
growth and
sustainability

R T T

http://www.abs.gov.au/ausstats/abs
@.nsf/mf/4628.0.55.001

Contact for more information
michael.vardon@abs.gov.au

COMPLETING THE PICTURE

ENVIRONMENTAL ACCOUNTING IN PRACTICE
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A better way of linking the economy and WAVES
environment

December 22, 2012 Read |ater
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AusAID

Ross Gittins

The Sydney Morming Herald's Economics Edifor
Wiew more arlicles from Ross Gitlins

Follow Ross on Twitter Email Ross

W Tweet 11| | ERecommend 16| [J*Share || 0 msmre B3 submit

Email article Print &'| Reprints & permissions

Cwver the eight years to 2010-11, gross domestic product increased by 28 per cent, whereas
Australia's net energy use increased by 18 per cent. So our "energy intensity” - energy used per
%1 of GDP - is falling at the rate of 1 per cent a year.

In 2010-11 we produced 89 per cent of our total energy supply domestically, with the remaining
11 per cent being mainly imported oil. This took our total annual supply of energy to almost
19,000 petajoules. Of this we exported 71 per cent - mainly coal, uranium and natural gas.

Turning from energy to water, the price charged to households rose by 17 per cent in 2010-11,

while the amount of water consumed by households fell by 8 per cent. On average, households
were paying $2 44 a kilolitre. Of total water consumption of more than 13,000 gigalitres, 54 per

cent went to agriculture and 33 per cent to the rest of industry, leaving just 13 per cent going to
households.

Turning from water to land, Victoria's 23 million hectares of rateable land are valued at more
than $1 trillion. Residential land accounts for 83 per cent of this total value, even though it
accounts for only 5 per cent of the state's total area.

How do | know all this? Because I've been reading the "energy account”, the "water account”
and the "land account {(Victoria, experimental estimates)”, each published by the Bureau of
Statistics in the past few weeks.
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Decision makers & wider public
Is there an issue?

1 Yes

Advice Managers — —
and analysts An

2 Indicators on
S specific subjects
or industries
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Research
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Victorian Department of Environment and Primary Industries
e 2013 Experimental ecosystem accounts

http://www.dse.vic.gov.au/conservation-and-environment/ecomarkets/ecomarkets-science

Bureau of Meteorology
2013 The environment accounts landscape

http://www.bom.gov.au/environment/doc/environmental accounts landscape.pdf

Department of Agriculture Forestry and Fisheries
* 2012 Discussion paper on Ecosystem services

http://www.daff.gov.au/natural-resources/ecosystem-services/ecosystem-services-report

Department of Sustainability, Environment, Water, Population
and Communities

e — 2010 Ecosystem services: Key concepts and applications

http://www.environment.gov.au/biodiversity/publications/ecosystem-services.html

South East Queensland Catchments
e 2012 Ecosystem Services Framework SEQ

http://www.ecosystemservicesseq.com.au/

Wentworth Group
e 2008 Accounting for Nature (trials to be published soon)

http://www.wentworthgroup.org/
ABS work — water and experimental land accounts
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Conceptual model for ecosystem accounting brings
together existing knowledge from many disciplines

The SEEA ecosystem accounting model
straightforward

Distinction between stocks and flows central

— measurement of both ecosystem condition & extent, and
ecosystem service flows is required

Ecosystem accounting is possible

— Requires commitment and cooperation

— Need to prioritise and stage work, so carefully planning

— Accounts are never perfect

— Learn best by doing
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* This contribution from the Australian
Bureau of Statistics is made possible
by funding from AusAID in support of
the World Bank’s WAVES programme.

__* Carl Obst (SEEA Editor), Mark
Eigenraam (Department of
Environment and Primary Industries),
Mark Lound, Tom Walter and John
Power (all ABS), contributed to the
material presented.




