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Objectives of the Session

• Overview of the SEEA Experimental Ecosystem 

Accounting

• Linking SEEA with SDGs

• Indicators



SEEA Experimental Ecosystem Accounting
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One Environment: Two Perspectives

SEEA 
Central Framework: 

Individual Environmental 
Assets/Resources

SEEA 
Experimental Ecosystem Accounts: 

Ecosystem Assets 
(spatially based)

Ecosystem Assets are environmental assets viewed from a 
systems perspective 



� An integrated accounting framework for 
ecosystem stocks (assets) and flows (services)

� Measures the contributions of ecosystem to economic 
and other human activity

� Takes a detailed spatial approach (geography and 
statistics)

� A synthesis of current knowledge on ecosystem 
services, ecosystem condition and related 
concepts

� “Experimental” because significant measurement 
challenges remain and further testing of concepts is 
needed

SEEA Experimental Ecosystem Accounting 

(SEEA EEA)



Individual & societal well-being

Benefits
SNA & non-SNA

Ecosystem services

ECOSYSTEM ASSET

Ecosystem characteristics Intra-ecosystem flows Inter-ecosystem 
flows

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

Ecosystem processes

Ecosystem Accounting model

Other ecosystem 
assets



Statistical units 

Geographical 
aggregation

Ecosystem Unit 

(EU)

Basic Spatial Unit 
(BSU)

Ecosystem units

• Spatial areas that form the 

conceptual base for 

accounting and the 

integration of relevant 

statistics. 

• Delineation is based on 

ecological characteristics

• Where various ecological 

data are not available, a 

land cover based 

delineation can be used 

as a starting point



Broad steps in ecosystem accounting

Ecosystem thematic accounts: Land, Carbon, Water, Biodiversity
Supporting information: Socio-economic conditions and activities, ecological production functions
Tools: classifications, spatial units, scaling, aggregation, biophysical modelling
Source:  Official statistics, spatial data, remote sensing data

a. Physical Accounts

b. Monetary Accounts 

Supporting information: SNA accounts, I-O tables
Tools: Valuation techniques



Ecosystem condition

Using basic 
measures, 
can derive 
table of 
changes in 
condition.

Could also be 
done by 
referencing 
each indicator 
to a reference 
condition.



Ecosystem extent account



Example: South African pilot 
study - Ecosystem extent 
accounts (by biome) for KZN

Source:
Driver, A., Nel, J.L., Smith, J., Daniels, F., Poole, C.J., Jewitt, D. & Escott, B.J. 2015. Land and ecosystem 

accounting in KwaZulu‐Natal, South Africa. Discussion document for Advancing SEEA Experimental Ecosystem 

Accounting Project, October 2015. South African National Biodiversity Institute, Pretoria.



Ecosystem condition account 
(End of accounting period)



Example: An Experimental Ecosystem Account for the Great 
Barrier Reef Region 2015 by ABS

Source: Information Paper: An Experimental Ecosystem Account for the Great Barrier Reef Region 2015 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/Latestproducts/4680.0.55.001Main%20Features12015?opendocument

&tabname=Summary&prodno=4680.0.55.001&issue=2015&num=&view=



Expected bundle of ecosystem services



Ecosystem services: Water Provisioning

• SEEA only accounts for the final ecosystem 
service of water provisioning



Ecosystem services: carbon sequestration



Ecosystem services supply and use table



Thematic accounts

• Standalone accounts on 

topics of interest in their 

own right 

• Direct relevance in the 

measurement of ecosystems 

and in assessing policy 

responses. 

• Thematic accounts include 

accounts for land, carbon, 

water and biodiversity.

Example: Carbon Accounting in Australia 

Source:
https://coombs-forum.crawford.anu.edu.au/publication/hc-coombs-policy-forum/4708/carbon-

accounting-australia



Broad steps in ecosystem accounting

Ecosystem thematic accounts: Land, Carbon, Water, Biodiversity
Supporting information: Socio-economic conditions and activities, ecological production functions
Tools: classifications, spatial units, scaling, aggregation, biophysical modelling
Source:  Official statistics, spatial data, remote sensing data

a. Physical Accounts

b. Monetary Accounts 

Supporting information: SNA accounts, I-O tables
Tools: Valuation techniques



Linking SEEA with SDGs



� Integration of the SDG indicator framework requires 
methodological consistency across themes and levels of monitoring. 

� This methodological consistency should be supported by statistical 
frameworks such as the SNA and SEEA. 

� Indicators based on statistical frameworks benefit from:

� Aligned definitions and classifications

� Coherence when combining environmental and economic statistics

� A common and comprehensive approach to disaggregation

� Including for all component statistics of an indicator

� International comparability

Methodological Consistency for SDGs: 

An Integrated Architecture



� 41 of the indicators currently under discussion by the IAEG-SDGs 
can be defined according to the SNA and SEEA 

Scope of alignment

Sustainable 
Development Goals

# indicators informed 
by SNA & SEEA

Sustainable 
Development Goals

# indicators informed 
by SNA & SEEA

2) Zero Hunger 2    (/10)
11) Sustainable Cities and 
Communities 3  (/11)

6) Clean Water & Sanitation 5            (/9)
12) Responsible 
Consumption & Production 3 (/11)

7) Affordable & Clean 
Energy 4            (/6) 14) Life below Water 6 (/10)

8) Decent Work & Economic 
Growth 4   (/15) 15) Life on Land 9 (/13)

9) Industry, Innovation & 
Infrastructure 3  (/10) 17) Partnerships 1 (/20)

10) Reduced Inequalities 1  (/12) 1, 3, 4, 5, 13, 16 None        (/71)



Methodological Consistency for SDGs
Material 
Flows & 
Solid Waste

Energy & 
Carbon 
Emissions

Water & 
Wastewater

Agriculture, 
Forestry & 
Fishery

Ecosystems Land Use & 
Management

Efficiency/ 
Productivity 
in the use of 
Natural
Resources

1. How do we define efficiency? How do we define productivity? 
2. How do we measure efficiency/productivity in the use of natural resources? 
3. How do we disaggregate and compare across sectors?  
4. How do we juxtapose environmental and economic information to derive these indicators? 

Waste 
Minimization
and Treatment

5. When is something considered waste? How is this defined? 
6. How do we define reuse and recycling? How do we define ‘regular collection’, ‘safe treatment’ and 

‘good waste management’?
7. How do we disaggregate and compare this across sectors? 

Sustainability 
and Management 
of Resources

8. How do we define and compare economic uses of natural resources to their availability? 
9. How do we classify and monitor management of those resources? 
10. How do we use tools such as GIS and land accounting to inform this? 

Monetary 
Indicators

11. How do we measure and classify expenditure, taxes and subsidies on the management for different 
environmental issues?

• The answers to these questions should be consistent across indicators. 

• Aligning indicators to the SEEA and SNA helps build this consistency



� Target 7.3: By 2030, double the global rate of improvement in energy 
efficiency

� Current Proposal: Rate of improvement in energy intensity (%) measured in 
terms of primary energy and GDP

� Why use the SEEA and SEEA-Energy? 

� Application of common accounting concepts and principals in the SEEA Energy and SNA 
allowing for coherence when combining physical and monetary information

� A common and comprehensive basis for disaggregation of both the numerator (SEEA-
Energy Accounts) and denominator (SNA) based on ISIC 

Alignment of Energy Indicators: Example

SEEA Aligned Indicator:  
������	��		
��	��	
�	�������

�����	�����	�		�		��	
�	�������	���������	�������

Energy end use: The use of energy products in producing goods and services (intermediate 
consumption of energy by industry). (Derived from the SEEA Supply and Use Tables for Energy.)

Gross value added: The difference between output and intermediate consumption in 
constant prices.



� Target 6.4. By 2030, substantially increase water-use efficiency across all 
sectors and ensure sustainable withdrawals and supply of freshwater to 
address water scarcity and substantially reduce the number of people 
suffering from water scarcity 

� Current Proposal: Percentage change in water use efficiency over time

� Why use the SEEA and SEEA-Water? 

� A consistent definition of water use to be applied across sectors, and coherence in the way 
in which “value” is defined and measured across sectors 

� A common and comprehensive basis for disaggregation of both the numerator (from the 
SEEA PSUT for water) and denominator (SNA) based on ISIC 

Alignment of Water Indicators: Example

SEEA Aligned Indicator:  
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NOTE: This Indicator for the whole economy can be disaggregated by Economic Activity 
based ISIC when using the SEEA-Water accounting structure. 

Total Water Use: Water intake of an economic unit. Water use is the sum of water use 
within the economy (i.e. one economic unit intaking water received through distribution 
from another economic unit.) and water directly abstracted from the environment. 

Gross value added: The difference between output and intermediate consumption in 
constant prices.



� Target 8.4: Improve progressively. through 2030, global resource efficiency in consumption 
and production and endeavour to decouple economic growth from environmental degradation, 
in accordance with the 10-year framework of programmes on sustainable consumption and 
production, with developed countries taking the lead

� Current Proposal: Resources productivity

Alignment of Sustainable Growth Indicators: Example 

SEEA Aligned Indicator:  
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Domestic Material Consumption (DMC): is derived from economy-wide material flow 
accounts (EW-MFA) a physical flow account included in the SEEA-CF. DMC is defined as 
the domestic extraction of materials (excluding bulk flows of water and air) plus physical 
imports minus physical exports. DMC measures the total amount of materials (excl. bulk 
flows of water and air) that are directly/actually used in a national economy, i.e. by 
resident units



� Target 15.1: By 2020, ensure the conservation, restoration and sustainable use of terrestrial and 
inland freshwater ecosystems and their services, in particular forests, wetlands, mountains and 
drylands, in line with obligations under international agreements 

� Current proposal: Forest area as a percentage of total land area

Alignment of Ecosystem Indicators: Example 

SEEA Aligned Indicator:  
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Forest areas: The area of forest land can be defined following two different perspective 
and the two should not be confounded. 1) Land cover ; 2) Land use perspective: 
• The FAO Land Cover Classification System (LCCS) in the SEEA Central Framework 

provides a basis for defining and classifying any piece of land with rigorous syntax and 
clear classification criteria for land cover that can be supplemented with information on 
properties and characteristics of the basic objects.

• The Classification of Land Use provided in the SEEA Central Framework for detailed 
explanation of each forest land covered land used for forestry, natural conservation, 
water provision, etc.

Total country area is defined as the area enclosed by all inland borders and if applicable, 
the normal baselines (low-water mark) and straight baselines on the seaward side. In the 
SEEA Central Framework, land accounts encompass areas covered by terrestrial land and 
inland water resources such as river and lakes. In certain applications, the land accounts 
may be extended to include areas of coastal water and a country's exclusive economic 
zone. 



Methodological Consistency resulting 
from implementation of the SEEA reduces 
reporting burden of national 
ministries/agencies: 

• Single Data System to Inform Indicators

• Data Compiled Once for Many 
Purposes

• Reduced need for countries to make 
arduous data adjustments for 
international reporting

Facilitates streamlined reporting process 
for global SDG Indicators

• Consistent definitions, classifications 
and spatial units at national and 
international level allows for direct 
transmission of information 

SEEA: Streamlined Reporting for SDGs

Common Interface

National Statistical 

System

based on SEEA and SNA

MINISTRY 1   I   MINISTRY 2   I   MINISTRY 3

INTERNATIONAL AGENCIES’ REPORTING 

INITIATIVES



Indicators



Indicators



Resource use and environmental efficiency 

• Efficiency indicators compare trends in economic 
activity 

• such as value-added, income or consumption with 
trends in specific environmental flows such as 
emissions, energy and water use, and flows of waste

• Intensity indicators -- ratio of the environmental 
flow to the measure of economic activity

• Productivity indicators -- inverse of intensity.



Resource use and environmental efficiency 

� Efficiency indicators—two broad categories

� Environmental efficiency indicators

• characterise the environmental and economic efficiency with 
which pollutants and other residuals generated in production 
and consumption are mitigated, controlled and prevented. 

• They are usually expressed as intensity or productivity ratios.

• Resource efficiency indicators

• characterise the efficiency with which natural resources, 
including water, energy and other materials are used in 
production and consumption.

• usually expressed as intensity or productivity ratios.

• relate environmental variables such as the extraction, supply or 
consumption of natural resources and materials to economic 
variables such as output, income and value added.



Resource use and environmental efficiency 

• Environmental efficiency indicators  
• Greenhouse Gas (GHG) or CO2 productivity

• Air pollutant emission intensities

• Water pollution intensities 

• Resource efficiency indicators
• Material productivity or intensity indicators 

• Energy productivity or intensity indicators 

• Water use productivity or intensity indicators 



Example - Industry level water use intensity indicators



Resource use and environmental efficiency-decoupling

� Absolute: growth in the environmentally relevant variable 
is flat or decreasing while economic activity increasing

� Relative: growth rate of the environmentally relevant 
variable is positive but less than the growth rate of the 
economic variable



Example – EGSS contributions to GDP and 
employment



Taxes example: Environmental tax revenue by type



Taxes example: Environmental tax revenue as % of 
GDP



Example of indicators drawn from SEEA Energy and 
the national accounts 

Measurement issue Indicator Data sources for the indicator

SEEA Energy National accounts

Decoupling: Can economic 

growth happen without a 

similar increase in energy 

use?

Energy use per GDP
Physical supply-use 

tables for energy
Production account

Are expenditures on energy 

becoming relatively more or 

less burdensome for 

households?

Share of household 

income spent on fuel 

and electricity

Monetary supply-use 

tables for energy

Account for secondary 

distribution of income 

How many years of energy 

extraction is left if extraction 

continues as now?

Resources-to-

production ratio

Physical asset 

accounts for energy

Is the economy weak 

sustainable?
Total national wealth

Monetary asset 

accounts  for energy
Balance sheets



THANK YOU
seea@un.org


