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Overview

• Working model of ecosystems
- Stages of production (boundaries)

• Classification, measuring and reporting

• Aggregation

• Application 

• Policy links
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Working definition of an ecosystems 
• Dynamic interrelated collections of living and non-living 

components organized into self-regulating units
> Which affect each other in complex exchanges of energy, 

nutrients and wastes

• In aggregate - all exchange processes within 
ecosystems are defined as ecosystem function
> estimate it via condition measures

• Define the products that are being exchanged both within 
and between ecosystems as ecosystem goods and 
services
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Goods and Services

• Can human intervention impact on the service
> Supporting 

> Regulation and maintenance

> Provisioning 

> Cultural 

• If yes we need to account for it
- But does it have to be SNA consistent? 
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Ecosystem goods and services
Ecosystem 
functions 
generate

Within ecosystem

‘Intra’

Between 
ecosystems

‘Inter’

Ecosystem to 
economy

‘Final’

Goods 1) A dead tree falling 
to the ground

Nutrients

2) Water, soil 
(erosion)

3) Wood, water, 
minerals, cultivated 
natural resources 

Service 4) A hollow log 
providing shelter

Pollination

5) Pollination 

Bird carrying a seed 
between ecosystems 

6) The tree remains in 
the forest for picnics

Clean water to swim in
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Linking ecosystems to the economy

Inter
Goods & Services

Inter
Goods & Services

ECOSYSTEM

Final
Goods & Services

Inputs/Residuals

ECOSYSTEM
ECONOMY

Intra Goods & 
Services

Intra Goods & 
Services
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Ecosystem 

Functions

Final Goods and 
Services

Inter Goods and 
Services

Society

Economic
activity

Ecosystem 

Functions

Total Goods and 
Services

Trade-off
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Economic 
Unit

Inputs
(Goods and Services)

Outputs 
(Goods and Services)

Difference

Gross Domestic Product (GDP)

Production method



18th Meeting of London Group on Environmental Accounting, Ottawa, Canada, 2012

EcosystemInputs
(Goods and Services)

Outputs 
(Goods and Services)

Difference

Gross Ecosystem Product (GEP)

Production method

Inter OR Final 
(Goods and Services)

Inter OR Final 
(Goods and Services)
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Ecosystem Statistics
Linking ecosystems to one another 

and the economy (Not SNA 
compliant)

Ecosystem Accounting
Link goods and services to the 

economy (SNA Standards)

Gross Ecosystem Product (GEP)

Production method

Link cause 
and effect



18th Meeting of London Group on Environmental Accounting, Ottawa, Canada, 2012

Classification – analytical units

• Inclusive of all land
- Natural to human dominated, complete coverage

• Homogeneity of units
- Spatial and temporal dimensions considered
- Need to be able to assume homogeneity within units
- Leads to determination of resolution (grid size) of analytical units to 

minimise error and uncertainty 

• Boundaries solution
- The analytical unit is a unit for accounting purposes
- It is the interface for the flow of goods and services
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Classification - attributes

• Information used to classify ecosystem assets, 
goods and services

• Endogenous and exogenous
- Soil type, rainfall

• A class is another form of an attribute
- Single or many attributes
- Rules need to be well defined (MECE)
- It is a grassland because it meets a well defined set of rules

> Interpretation of attribute values
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Measurement
• Observation 

- Appropriate scale for the attribute
- Connectivity – landscape scale
- Soil Type – local scale

• Sampling is a method of observation 
- Followed by statistical extrapolation and imputation to the analytical unit 

scale

• Indicators
- Are observable attributes that represent indirect measurements of some 

ecosystem characteristics
- Can be used to infer attributes using modelling (casual or associative) 

techniques

• Interpretation
- Some idea in mind of a benchmark (differential concept) 
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Reporting
• Report based on classification 

- Common currency – spatial, temporal scale of the analytical unit 

Vegetation Quality (% relative to benchmark)
Erosion (tons per 

ha per year)
<20 (Low) 20-40 40-60 60-80 80-100 (High) Total Ha

<0.5 3 4 15 10 8 40

0.5-1.0 10 6 12 8 3 39

1.0-1.5 13 10 8 4 2 37

1.5-2.0 40 14 7 3 1 65

>2.0 80 16 5 2 1 104

Total Ha 146 50 47 27 15 285
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Aggregation 

• Based on the strength of relationship for goods 
and services to be exchanged

• Identified using class labels and assigning to all 
analytical units

- Therefore no one single classification scheme
- Can be based on any collection of attributes
- …….that link with the strength of the relationship (ideally)

• Explicitly recognises interdependency between 
ecosystems

- Degradation and resilience (supply of inter services)

• From the bottom up………….. 
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Observations  

• SEEA-EEA
- Services that provide benefits to humanity 

- We account for all goods and services that benefit both humanity
and other ecosystem assets
> We recognise there is a link between all ecosystem assets, 

goods and services that benefit humanity
> Human consumption of goods and services (final) is a subset of 

all goods and services
> All (inputs and) outputs accounted for between all ecosystem 

assets (differential accounting – value add)

> Gross Ecosystem Product (GEP)
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Policy links

• Actively manage the dependencies between 
ecosystems

• Net output of ecosystems (both final and inter)

• Return on investment in condition – flow of 
ecosystem goods and services

• Inclusive rather than exclusive assessment of all 
flows

• Links to economic actors!
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Eigenraam et al 2011 (London)
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Eigenraam et al 2011 (London)



18th Meeting of London Group on Environmental Accounting, Ottawa, Canada, 2012

Eigenraam et al 2011 (London)
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End

Thank you!

mark.e.eigenraam@dse.vic.gov.au

mailto:Mark.e.eigenraam@dse.vic.gov.au
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