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Objectives of the Session 

• Define the scope of measurement in the SEEA 

• The accounting structure of the SEEA 

• SEEA Central Framework  

• SEEA Experimental Ecosystem Accounting 

 



The System of Environmental 
Economic Accounting (SEEA) 

• An internationally agreed statistical 
framework to measure the environment 
and its interactions with economy 

• The SEEA Central Framework was 
adopted as an international statistical 
standard by the UN Statistical Commission 
in 2012 

• The SEEA Experimental Ecosystem 
Accounts complement the Central 
Framework and represent international 
efforts toward coherent ecosystem 
accounting 

 

 



SEEA Conceptual Framework 

 
 

 

Activities 
-Production 

-Consumption 
-Accumulation 

Instruments 
 -Financial/Monetary 
   -Taxes/subsidies 
   - Financing 
    -Resource rent 
     -Permits 

Economic Units 
-Enterprises 
-Households 
-Government 
-Non-profit 
institutions 

Individual Environmental Assets (e.g., land, 
water, mineral and energy, soil, aquatic) 

 

Ecosystem Assets 

 

Natural inputs 
 

Residuals (e.g., 
emissions, 

waste) 

Economy 

Environment 

Territory of reference 

Outside 
territory 
of 
reference 

Outside 
territory 
of 
reference 

Imports/Exports 

Transboundary Environmental Flows 

Ecosystem  
services 



Physical Flows in the SEEA 

 

 

 

 

 
 

 

 

 

 

 

Natural inputs (e.g. minerals,  
energy, timber, fish and water) 

Residuals (e.g. air emissions, 
solid waste, return flows of 
water) 

Environment 

Economy 

Products 

Enterprises 
Households 
Government 

Mineral and energy resources 
Timber resources 
Fish resources 
Water resources 
Soil resources 
Land 
 
 



Defining the Economy 



Defining the “Economy” 

• Economic activities 

> Production, Consumption, Accumulation 

• Economic products 

> Goods and services 

• Economic assets 

> Produced, Non-produced, Financial assets 

• Economic units 

> Establishments, enterprises, households, governments 

• Economic territory 

> Residence, geographic coverage 

 

 



Constituents of an economy  

• All institutional units residing in the economic territory of a 

country during the accounting period constitute its economy. 

> Institutional unit: an entity capable of  owning assets,  

incurring liabilities,  carrying out economic  activities 

taking decisions on all aspects of economic life and 

engaging in transactions with other entities 

> Residing: The economic territory in which an institutional 

unit has its centre of predominant economic interest [2008 

SNA] is the residence of the unit.  

> Economic Territory: The geographic territory administered 

by the government of the country within which persons, 

goods, and capital can circulate freely. 

 

 

 



Institutional sectors 

economy 

corporate 

Financial 
corporate 

sector  

Non-financial 
corporate 

sector 

General 
government 

Household 
sector 

NPISHs 



Enterprises, Establishments and Industries 

• Enterprises 

> Institutional units from the perspective of being producers of 

goods and services 

 

• Establishments 

> Enterprises in a single location performing a single or 

predominant type of productive activity 

 

• Industries 

> Groupings of establishments undertaking similar types of 

productive activity 

 

 



The Production Boundary 

• “Production is an activity carried out … by an institutional unit 

that uses inputs of labour, capital and goods and services to 

produce outputs of goods and services” (2008 SNA, 6.24) 

• In practice: 

> Exclude things you do only for yourself 

> Exclude household production of services for itself  

⁻ Except rent of owner-occupiers & wages of domestic 

staff 

> Include household production of goods for itself 

⁻ Agricultural products, fishing, fuelwood, clothes, 

furniture, water, energy 

> Include concealed and illegal activity 

 

 



Types of Output and Production 

• Market output 

> Transactions between economic units at market prices 

• Non-market output 

> Not transacted at market prices (government education, health) 

> Valued at cost of production 

• Own-account production (within establishments) 

> For own final consumption (e.g. subsistence agriculture) : 

INCLUDED 

> For own final capital formation (e.g. building own house) : 

INCLUDED 

> For own intermediate consumption : EXCLUDED (except 

ancillary activity) 

 

 



Key Messages 

• Many aspects to defining the economy 

• Measurement boundaries are important to understand 

> Production boundary key determinant of the size of GDP 

• Own- account activity needs special consideration 

• Economic (institutional) units can be seen from two key perspectives 

> Institutional sector: Similar economic behaviours / legal basis 

> Industry: Similar productive activities 

 

 



State whether TRUE of FALSE.  

1. Foreign students staying for three years are  considered 
residents. 

 

2. A branch of Citi Bank (an American bank) in Tokyo is a 
resident of Japan. 

 

3.  Australian crew of a ship of a Japanese company are 
residents of Japan. 

Q 1. FALSE 

Q 2. TRUE 

Q 3. FALSE 

Questions on the economy 



Defining Environmental Assets 



Definition of Environmental Assets 

Individual 
environmental 

assets / 
resources 

 

Ecosystems 

Timber 

Water 

Soil 

Fish 

 

Forests 

Lakes 

Agricultural 

areas 



Some definitions 

1. Environmental assets are the naturally occurring living and non-
living components of the Earth, together constituting the biophysical 
environment, which may provide benefits to humanity. 

2. Ecosystems are a dynamic complex of plant, animal and 
microorganism communities and their non-living environment 
interacting as a functional unit 

 

In the SEEA CF has an environmental assets approach 



Environmental and economic assets 



Scope of Individual Resources 

1

1.1 Oil resources

1.2 Natural gas resources

1.3 Coal and peat resources

1.4 Non-metallic mineral resources (excluding coal and peat resources)

1.5 Metallic mineral resources

2

3

4

4.1 Cultivated timber resources 

4.2 Natural timber resources

5

5.1 Cultivated aquatic resources

5.2 Natural aquatic resources

6

7

7.1 Surface water

7.2 Groundwater

7.3 Soil water

Aquatic resources

Other biological resources (excluding timber resources and aquatic resources)

Water resources

Mineral and energy resources

Land 

Soil resources

Timber resources



Physical and Monetary Scope 

• In principle, when accounting for environmental assets in 

physical terms include all environmental assets whether 

or not they have a monetary value 

> All land in a country is included in physical land accounts 

> Also timber resources, other biological resources, soil, inland 

water resources 

• Mineral and energy resources scope is known deposits 

•  Aquatic resources scope is all resources within EEZ plus 

rights on high seas 

> In practice limit to commercial stocks and subsistence 

 



Key Points and Boundary Issues 

• Environmental assets can be seen from two perspectives: individual 

resources & ecosystems 

 

• Scope is generally broader in physical terms than in monetary terms 

 

• Distinct treatment of land 

> Account for its provision of space / area not the resources that are 

within it 

• Include natural and cultivated biological resources 

• Oceans and atmosphere excluded 

• Stocks of potential energy from renewable sources excluded 

> E.g. solar, wind, tidal power 

> Slight exception for hydropower 

 

 



Physical flow accounting 



Physical flow accounting  
• In accounting, mass and energy flows must balance across natural 

inputs, products and residuals (law of conservation of mass and 

energy) 

• For a given accounting period the total flows into the economy must 

either return to the environment or accumulate in the economy. 

• Natural inputs: all physical inputs that are moved from their location 

in the environment as a part of economic production processes or are 

directly used in production 

• Products: Goods and services that result from a production process in 

the economy 

• Residuals: flows of solid, liquid and gaseous materials and energy that 

are discarded, discharged or emitted by establishments and 

households through processes of production, consumption or 

accumulation 
 



Physical flow accounting  

Natural inputs are 
extracted and 
harvested to create 

Products, which are 
consumed, 
accumulated and 
discarded, in the 
process creating 

Residuals as by-
products of 
production, 
consumption and 
accumulation 
including 

Natural resource 
residuals (unused 
natural inputs) 

 

Environment 

Rest of the world 

Economy 

Natural Inputs 

Residuals 

Products 

Establishments 

Households 

Government 

Accumulation 

Natural 
Resource 
Residuals 

Imports/Exports 



Accounting and balancing identity 

• Supply and use identity 

> Within the economy, the amount of a product supplied must 

also be used with the economy, most likely by a range of 

different economic units, or exported 

> Total supply of natural inputs = Total use of natural inputs 

> Total supply of products = Total use of products 

> Total supply of residuals = Total use of residuals 

 

• Input-output identity 

> Over an accounting period, flows of materials into an economy 

must equal the flows of materials out of an economy plus any 

net additions to stock in the economy 

 



Supply and use identity 

Total Supply of Products  

  = Output + Imports 

 is identical to  

Total Use of Productions 

  = Intermediate consumption 

  + Household final consumption 

  + Gross capital formation 

  + Exports 



Input-output identity  

Materials into the economy = Flows from the environment + imports + 

residuals received from the rest of the world + residuals recovered 

from the environment 

is equal to 

Materials out of the economy = Residual flows to the environment + 

exports + residuals sent to the rest of the world  

plus 

Net additions to stock in the economy = Gross capital formation + 

accumulation in controlled landfill sites - residuals from produced 

assets and controlled landfill sites  



Supply table

Accumulation Flows from the 

rest of the world

Flows from the environment Total

Production; Generation of residuals by 

industries (incl. household production on own 

account) - classified by ISIC

Generation of residuals by 

households

Industries - classified by 

ISIC

Natural inputs A. Flows from the environment 

(incl. natural resource residuals)

Total Supply of 

Natural Inputs 

(TSNI)

Products C. Output (incl. sale of recycled and reused 

products)

D. Imports of 

products

Total Supply of 

Products (TSP)

I1. Residuals generated by industry (incl. 

natural resource residuals) 

K1. Residuals from 

scrapping and 

demolition of produced 

I2. Residuals generated following treatment K2. Emissions from 

controlled landfill sites

Total supply

Use table

Intermediate consumption of products; Use of 

natural inputs; Collection of residuals

Final consumption* Accumulation Flows to the rest 

of the world

Flows to the environment Total

Industries - classified by

ISIC

B. Extraction of natural inputs

B1. Extraction used in production

B2. Natural resource residuals

N. Collection and treatment of residuals (excl 

accumulation in controlled landfill sites)

O. Accumulation of 

waste in controlled 

landfill sites

P. Residuals 

sent to the rest 

of the word

Q. Residual flows to the 

environment

Total Use of 

Residuals (TUR)

Q1. Direct from industry and 

households (incl. natural resource 

residuals & landfill emissions)

Q2.Following treatment

Total use

Residuals

F. Household final consumption 

(incl. purchase of recycled and 

reused products)

Industries - classified by ISIC Households

Total Use of 

Products (TUP)

G. Gross Capital 

Formation (incl. fixed 

assets and inventories)

Natural inputs

Products E. Intermediate consumption (incl. purchase 

of recycled and reused products)

H. Exports of 

products

Total Use of 

Natural Inputs 

(TUNI)

Production; Generation of residuals

Residuals J. Residuals generated by 

household final consumption

L. Residuals 

received from 

rest of the world

M. Residuals recovered from the 

environment

Total Supply of 

Residuals (TSR)

Supply table – show the flows relating to the production, generation, and 
supply of natural inputs, products and residuals by different economic units by 
different economic units or the environment 

Use table – show the flows relating to the consumption and use of nature inputs, 
products and residual by different economic units or the environment 



Supply table

Accumulation Flows from the 

rest of the world

Flows from the environment Total

Production; Generation of residuals by 

industries (incl. household production on own 

account) - classified by ISIC

Generation of residuals by 

households

Industries - classified by 

ISIC

Natural inputs A. Flows from the environment 

(incl. natural resource residuals)

Total Supply of 

Natural Inputs 

(TSNI)

Products C. Output (incl. sale of recycled and reused 

products)

D. Imports of 

products

Total Supply of 

Products (TSP)

I1. Residuals generated by industry (incl. 

natural resource residuals) 

K1. Residuals from 

scrapping and 

demolition of produced 

I2. Residuals generated following treatment K2. Emissions from 

controlled landfill sites

Total supply

Use table

Intermediate consumption of products; Use of 

natural inputs; Collection of residuals

Final consumption* Accumulation Flows to the rest 

of the world

Flows to the environment Total

Industries - classified by

ISIC

B. Extraction of natural inputs

B1. Extraction used in production

B2. Natural resource residuals

N. Collection and treatment of residuals (excl 

accumulation in controlled landfill sites)

O. Accumulation of 

waste in controlled 

landfill sites

P. Residuals 

sent to the rest 

of the word

Q. Residual flows to the 

environment

Total Use of 

Residuals (TUR)

Q1. Direct from industry and 

households (incl. natural resource 

residuals & landfill emissions)

Q2.Following treatment

Total use

Residuals

F. Household final consumption 

(incl. purchase of recycled and 

reused products)

Industries - classified by ISIC Households

Total Use of 

Products (TUP)

G. Gross Capital 

Formation (incl. fixed 

assets and inventories)

Natural inputs

Products E. Intermediate consumption (incl. purchase 

of recycled and reused products)

H. Exports of 

products

Total Use of 

Natural Inputs 

(TUNI)

Production; Generation of residuals

Residuals J. Residuals generated by 

household final consumption

L. Residuals 

received from 

rest of the world

M. Residuals recovered from the 

environment

Total Supply of 

Residuals (TSR)

 Cover the use of natural inputs, the production and intermediate consumption of 

products, and the general of residuals by all enterprise in the economy. 

 Classified by ISIC 



Supply table

Accumulation Flows from the 

rest of the world

Flows from the environment Total

Production; Generation of residuals by 

industries (incl. household production on own 

account) - classified by ISIC

Generation of residuals by 

households

Industries - classified by 

ISIC

Natural inputs A. Flows from the environment 

(incl. natural resource residuals)

Total Supply of 

Natural Inputs 

(TSNI)

Products C. Output (incl. sale of recycled and reused 

products)

D. Imports of 

products

Total Supply of 

Products (TSP)

I1. Residuals generated by industry (incl. 

natural resource residuals) 

K1. Residuals from 

scrapping and 

demolition of produced 

I2. Residuals generated following treatment K2. Emissions from 

controlled landfill sites

Total supply

Use table

Intermediate consumption of products; Use of 

natural inputs; Collection of residuals

Final consumption* Accumulation Flows to the rest 

of the world

Flows to the environment Total

Industries - classified by

ISIC

B. Extraction of natural inputs

B1. Extraction used in production

B2. Natural resource residuals

N. Collection and treatment of residuals (excl 

accumulation in controlled landfill sites)

O. Accumulation of 

waste in controlled 

landfill sites

P. Residuals 

sent to the rest 

of the word

Q. Residual flows to the 

environment

Total Use of 

Residuals (TUR)

Q1. Direct from industry and 

households (incl. natural resource 

residuals & landfill emissions)

Q2.Following treatment

Total use

Residuals

F. Household final consumption 

(incl. purchase of recycled and 

reused products)

Industries - classified by ISIC Households

Total Use of 

Products (TUP)

G. Gross Capital 

Formation (incl. fixed 

assets and inventories)

Natural inputs

Products E. Intermediate consumption (incl. purchase 

of recycled and reused products)

H. Exports of 

products

Total Use of 

Natural Inputs 

(TUNI)

Production; Generation of residuals

Residuals J. Residuals generated by 

household final consumption

L. Residuals 

received from 

rest of the world

M. Residuals recovered from the 

environment

Total Supply of 

Residuals (TSR)

 Cover the consumption of products by households and the generation of 

residuals from this consumption 



Supply table

Accumulation Flows from the 

rest of the world

Flows from the environment Total

Production; Generation of residuals by 

industries (incl. household production on own 

account) - classified by ISIC

Generation of residuals by 

households

Industries - classified by 

ISIC

Natural inputs A. Flows from the environment 

(incl. natural resource residuals)

Total Supply of 

Natural Inputs 

(TSNI)

Products C. Output (incl. sale of recycled and reused 

products)

D. Imports of 

products

Total Supply of 

Products (TSP)

I1. Residuals generated by industry (incl. 

natural resource residuals) 

K1. Residuals from 

scrapping and 

demolition of produced 

I2. Residuals generated following treatment K2. Emissions from 

controlled landfill sites

Total supply

Use table

Intermediate consumption of products; Use of 

natural inputs; Collection of residuals

Final consumption* Accumulation Flows to the rest 

of the world

Flows to the environment Total

Industries - classified by

ISIC

B. Extraction of natural inputs

B1. Extraction used in production

B2. Natural resource residuals

N. Collection and treatment of residuals (excl 

accumulation in controlled landfill sites)

O. Accumulation of 

waste in controlled 

landfill sites

P. Residuals 

sent to the rest 

of the word

Q. Residual flows to the 

environment

Total Use of 

Residuals (TUR)

Q1. Direct from industry and 

households (incl. natural resource 

residuals & landfill emissions)

Q2.Following treatment

Total use

Residuals

F. Household final consumption 

(incl. purchase of recycled and 

reused products)

Industries - classified by ISIC Households

Total Use of 

Products (TUP)

G. Gross Capital 

Formation (incl. fixed 

assets and inventories)

Natural inputs

Products E. Intermediate consumption (incl. purchase 

of recycled and reused products)

H. Exports of 

products

Total Use of 

Natural Inputs 

(TUNI)

Production; Generation of residuals

Residuals J. Residuals generated by 

household final consumption

L. Residuals 

received from 

rest of the world

M. Residuals recovered from the 

environment

Total Supply of 

Residuals (TSR)

 Accumulation – Concerns changes in the stock of materials and energy in the 

economy 

 



Supply table

Accumulation Flows from the 

rest of the world

Flows from the environment Total

Production; Generation of residuals by 

industries (incl. household production on own 

account) - classified by ISIC

Generation of residuals by 

households

Industries - classified by 

ISIC

Natural inputs A. Flows from the environment 

(incl. natural resource residuals)

Total Supply of 

Natural Inputs 

(TSNI)

Products C. Output (incl. sale of recycled and reused 

products)

D. Imports of 

products

Total Supply of 

Products (TSP)

I1. Residuals generated by industry (incl. 

natural resource residuals) 

K1. Residuals from 

scrapping and 

demolition of produced 

I2. Residuals generated following treatment K2. Emissions from 

controlled landfill sites

Total supply

Use table

Intermediate consumption of products; Use of 

natural inputs; Collection of residuals

Final consumption* Accumulation Flows to the rest 

of the world

Flows to the environment Total

Industries - classified by

ISIC

B. Extraction of natural inputs

B1. Extraction used in production

B2. Natural resource residuals

N. Collection and treatment of residuals (excl 

accumulation in controlled landfill sites)

O. Accumulation of 

waste in controlled 

landfill sites

P. Residuals 

sent to the rest 

of the word

Q. Residual flows to the 

environment

Total Use of 

Residuals (TUR)

Q1. Direct from industry and 

households (incl. natural resource 

residuals & landfill emissions)

Q2.Following treatment

Total use

Residuals

F. Household final consumption 

(incl. purchase of recycled and 

reused products)

Industries - classified by ISIC Households

Total Use of 

Products (TUP)

G. Gross Capital 

Formation (incl. fixed 

assets and inventories)

Natural inputs

Products E. Intermediate consumption (incl. purchase 

of recycled and reused products)

H. Exports of 

products

Total Use of 

Natural Inputs 

(TUNI)

Production; Generation of residuals

Residuals J. Residuals generated by 

household final consumption

L. Residuals 

received from 

rest of the world

M. Residuals recovered from the 

environment

Total Supply of 

Residuals (TSR)

 Imports and exports of products and flows of residuals 

 Exclude transboundary flows (e.g. polluted water flowing into other country) – 

they are considered flows within the environment. 

 



Supply table

Accumulation Flows from the 

rest of the world

Flows from the environment Total

Production; Generation of residuals by 

industries (incl. household production on own 

account) - classified by ISIC

Generation of residuals by 

households

Industries - classified by 

ISIC

Natural inputs A. Flows from the environment 

(incl. natural resource residuals)

Total Supply of 

Natural Inputs 

(TSNI)

Products C. Output (incl. sale of recycled and reused 

products)

D. Imports of 

products

Total Supply of 

Products (TSP)

I1. Residuals generated by industry (incl. 

natural resource residuals) 

K1. Residuals from 

scrapping and 

demolition of produced 

I2. Residuals generated following treatment K2. Emissions from 

controlled landfill sites

Total supply

Use table

Intermediate consumption of products; Use of 

natural inputs; Collection of residuals

Final consumption* Accumulation Flows to the rest 

of the world

Flows to the environment Total

Industries - classified by

ISIC

B. Extraction of natural inputs

B1. Extraction used in production

B2. Natural resource residuals

N. Collection and treatment of residuals (excl 

accumulation in controlled landfill sites)

O. Accumulation of 

waste in controlled 

landfill sites

P. Residuals 

sent to the rest 

of the word

Q. Residual flows to the 

environment

Total Use of 

Residuals (TUR)

Q1. Direct from industry and 

households (incl. natural resource 

residuals & landfill emissions)

Q2.Following treatment

Total use

Residuals

F. Household final consumption 

(incl. purchase of recycled and 

reused products)

Industries - classified by ISIC Households

Total Use of 

Products (TUP)

G. Gross Capital 

Formation (incl. fixed 

assets and inventories)

Natural inputs

Products E. Intermediate consumption (incl. purchase 

of recycled and reused products)

H. Exports of 

products

Total Use of 

Natural Inputs 

(TUNI)

Production; Generation of residuals

Residuals J. Residuals generated by 

household final consumption

L. Residuals 

received from 

rest of the world

M. Residuals recovered from the 

environment

Total Supply of 

Residuals (TSR)

 Record flows to and from the environment 

 



Exercise - Particular note regarding the flows of residuals  

Residual processed 

and the sold as 

recycled or reused 

product 

Residual after 

treatment return 

to the 

environment 



Basic form of monetary supply and use 
table 



The Structure of Accounts 



Sequence of Accounts 

• Describes sequence of interconnected flow accounts linked to 

different types of economic activity taking place within a given 

period of time, together with balance sheets that record the 

values of the stocks of assets and liabilities held by institutional 

units or sectors at the beginning and end of the period 

• Each flow relates to a particular kind of activity such as 

production, or the generation, distribution, redistribution or 

use of income 

 



Links between the Accounts  

Production Account 

Income Accounts 

Capital Account  

(non-financial  

assets) 

Financial Account 

(financial assets/ 

liabilities) 

Opening  

Balance 

Sheet 

Other  

Economic 

flows 

Closing  

Balance 

Sheet 

GDP 

savings 

Net lending/borrowing 

   

Sequence of Accounts 



SNA framework 
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Industries Final demand Assets 

Industrial output of 
goods and services 

Industrial intermediate 
demand 

Final demand 
Gross fixed capital 
formation 

Financial and 
produced assets, 
opening balance 

Other changes in volume 
& holding gains/losses on 
financial & produced 
assets 

Financial and 
produced assets, 
closing balance 
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Industries Final demand Assets 

Industrial output of 
goods and services 

Industrial intermediate 
demand 

Environmental protection 
expenditures 

Final demand 

Environmental protection 
expenditures 

Gross fixed capital 
formation 

Capital expenditures for 
environmental protection 

Financial and 
produced assets, 
opening balance 

Natural resource 
assets, opening balance 

Natural resource 
assets, opening balance 

Changes in natural 
resource assets 

Natural resource 
assets, closing balance 

Other changes in volume 
& holding gains/losses on 
financial & produced 
assets 

Changes in and holding 
gains/losses on natural 
resource assets 

Financial and 
produced assets, 
closing balance 

Natural resource 
assets, closing balance 

Resource production 
by industries 

Resource use by 
industries 

Resource production 
by households/gov’t 

Resource use by 
households/gov’t 

Waste consumption by 
industries 

Waste output by 
industries 

Waste output by 
households/gov’t 

Waste consumption by 
households/gov’t 

SEEA framework 



Basic form of asset accounts 



Integration of Asset Accounts and Supply and Use Tables (1/2) 

Flows from the Rest 

of the World

Products Imports

Total

Government

Products Government final 

consumption 

expenditure

Gross capital formation Exports 

Total

Generation of 

residuals by 

households

Flows from the 

environment

Imports 

Residuals from scrapping 

& demolition of produced 

assets

Emissions from controlled 

landfill sites

Final 

consumption

Accumulation Flows to the Rest of 

the World

Flows to the 

Environment

Total

Household final 

consumption 

Gross capital formation Exports 

Accumulation of waste in 

controlled landfill sites

Residuals sent to the 

rest of the world

Residual flows to 

the environment

Residuals Collection and treatment of residuals 

Total

Use in physical terms 

Intermediate consumption; Use of 

natural inputs; Collection of 

residuals

Industries – classified by ISIC

Natural inputs Extraction of natural inputs

Products Intermediate consumption

Total

Residuals 

generated by 

household final 

consumption

Residuals received 

from rest of the 

world

Natural inputs

Residuals recovered 

from the 

environment

Products Output 

Residuals Residuals generated by industry 

Supply table in physical terms 

Production; Generation of residuals Accumulation Flows from the Rest 

of the World

Flows from the 

Environment

Total

Industries (including household 

production on own account) – 

classified by ISIC

Intermediate consumption Household final 

consumption expenditure

Use in monetary terms

Intermediate consumption Final consumption Accumulation Flows to the Rest of 

the World

Total

Industries – classified by ISIC Households

Output 

Supply table in monetary terms

Production (incl. household 

production on own account)

Total

Industries – classified by ISIC

Accumulation 

Column 

Environment 

Column 



Integration of Asset Accounts and Supply and Use Tables (2/2) 
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Source: Statistics Canada 



Key messages 

• All economic stocks and flows can be organized and placed in 

context 

• National accounting is not only output and intermediate 

consumption 

• One account is not sufficient – different questions require a 

focus on different accounts and balancing items 

• The accounting system is complete and internally consistent 

 



The SEEA Central Framework 



The SEEA Central Framework Accounts 

1. Stock accounts for environmental assets: natural resources and land 

• physical (e.g. fish stocks and changes in stocks) and/or monetary values (e.g. value of natural 
capital, depletion) 

2. Flow accounts: supply and use tables for products, natural inputs and 
residuals (e.g. waste, wastewater) generated by economic activities.  

• physical (e.g. m2 of water) and/or monetary values (e.g. permits to access water, cost of 
wastewater treatment, etc.) 

3. Activity / purpose accounts that explicitly identify environmental 
transactions already existing in the SNA.  

• e.g. Environmental Protection Expenditure (EPE) accounts, environmental taxes and subsidies 

4. Combined physical and monetary accounts that bring together 
physical and monetary information for derivation indicators, 
including depletion adjusted aggregates 

 



Asset accounts 

Asset accounts  Topics covered (detailed definition)  

Mineral and energy resources  Physical and monetary accounts for minerals and energy stocks 
(oil, natural gas, coal and peat, non-metallic minerals and metallic 
minerals) (CF 5.172)  

Land  Physical and monetary accounts for land, land cover, land use and 
forest (CF 5.235)  

Soil resources  Area and volume of soil resources (CF 5.318) 

Timber resources  Physical and monetary accounts for timber resources (CF 5.343)  

Aquatic resources  Physical and monetary accounts for fish, crustaceans, molluscs, 
shellfish and other aquatic organisms such as sponges and 
seaweed as well as aquatic mammals such as whales. (CF 5.393)  
(CO2, pollutants) (CF 3.233)  

Other biological resources  Cultivated animals and plants including livestock, annual crops 
such as wheat and rice, and perennial crops such as rubber 
plantations, orchards and vineyards. (CF 5.462) 

Water resources  Stock of water resources (CF 5.471)  



General structure of the physical account for environmental 
assets (physical units) 

  Mineral & energy 
resources 

Land (incl. 
forest land) 

Soil resources  Timber resources Aquatic resources Water resources 

        Cultivated Natural Cultivated Natural   

Opening stock of resources Yes Yes Yes Yes Yes Yes Yes Yes 

Additions to stock of resources                 

Growth in stock na Yes* Soil formation Growth Natural 
growth 

Growth Natural 
growth 

Precipitation 

Soil deposition Return flows 

  Discoveries of new stock Yes na na na na Yes* Yes* Yes* 

Upwards reappraisals Yes Yes Yes* Yes* Yes* Yes* Yes Yes* 

  Reclassifications Yes Yes Yes Yes Yes Yes Yes Yes 

Total additions to stock 

Reductions in stock of resources                 

Extractions  Extractions na Soil extraction Removals Removals Harvest Gross catch Abstraction 

  Normal reductions in stock  na na Erosion Natural 
losses 

Natural 
losses 

Normal 
losses 

Normal 
losses 

Evaporation 

Evapotranspiratio
n 

Catastrophic losses  Yes* Yes* Yes* Yes Yes Yes Yes Yes* 

  Downwards reappraisals Yes Yes Yes* Yes* Yes* Yes* Yes Yes* 

Reclassifications Yes Yes Yes Yes Yes Yes Yes na 

  Total reductions in stock                 

Closing stock of resources Yes Yes Yes Yes Yes Yes Yes Yes 



Example:  
Monetary stock accounts for crude bitumen in Canada 

Source: Statistics Canada 



Flows accounts 
Physical flow accounts  Topics covered (detailed definition)  

Full set of supply and use tables for 
materials  

All resources and materials (energy, water, 
air emissions, water emissions, solid waste) 
(CF 3.45) 

Economy-wide material flow accounts 
(MFA)  

Supply and consumption of energy; air 
emissions, water emissions, and solid waste 
(CF 3.279)  

Physical supply and use tables for water 
(PSUT water)  

Supply (precipitation) and consumption of 
water (CF 3.186) 

Physical supply and use tables for energy 
(PSUT energy)  

Supply and consumption of energy (CF 
3.140) 

Air emissions accounts  Air emissions (CO2, pollutants) (CF 3.233)  

Water emissions accounts  Water emissions (CF 3.257)  

Waste accounts  Solid wastes (CF 3.268)  

 CF = Central Framework, white cover edition, refers to paragraph number  



Example: Supply and Use table for Air Emissions 

SUPPLY USE 



Example: Air emission accounts in Denmark 

Source: Statistics Denmark 



Indices (1990 = 100) for greenhouse effect and GDP (2000 prices) 
 

GDP 

CO2 Total 

CO2 excl. bunkering abroad 

Source: Statistics Denmark 
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Industries Final demand Assets 

Industrial output of 
goods and services 

Industrial intermediate 
demand 

Environmental protection 
expenditures 

Final demand 

Environmental protection 
expenditures 

Gross fixed capital 
formation 

Capital expenditures for 
environmental protection 

Financial and 
produced assets, 
opening balance 

Natural resource 
assets, opening balance 

Natural resource 
assets, opening balance 

Changes in natural 
resource assets 

Natural resource 
assets, closing balance 

Other changes in volume 
& holding gains/losses on 
financial & produced 
assets 

Changes in and holding 
gains/losses on natural 
resource assets 

Financial and 
produced assets, 
closing balance 

Natural resource 
assets, closing balance 

Resource production 
by industries 

Resource use by 
industries 

Resource production 
by households/gov’t 

Resource use by 
households/gov’t 

Waste consumption by 
industries 

Waste output by 
industries 

Waste output by 
households/gov’t 

Waste consumption by 
households/gov’t 

Environmental activity accounts 



Activity/purpose accounts 
Monetary flow accounts  Topics covered (detailed definition)  

Environmental protection 
expenditure accounts (EPEA)  

Output of EP services in economy and expenditures on EP goods and 
services by resident units (CF 4.45)  

Resource use and 
management accounts 
(RUMEA)  

Production, supply and use, expenditures on and financing of 
resource management (CF 4.121)  

Environmental goods and 
services sector (EGSS)  

Characteristics of all producers of products intended for 
environmental protection and resource management (CF 4.95)  

Environmentally related 
payments by government  

Environmental subsidies, social benefits to households, investment 
grants and other current and capital expenditures (CF 4.138)  

Environmentally related 
payments to government  

Environmental taxes (taxes on products, production and income; 
other current taxes and capital taxes) and other payments to 
government (rent, sales of some goods and services, some fines and 
penalties) (CF 4.149, CF 4.159) 

Permits and licenses to use 
environmental assets  

Permits to extract and harvest natural resources (CF 4.174)  

Emissions permits  Permits for the use of the environment as a pollution sink (emissions 
permits) (CF 4.182) 

Costs related to termination 
of fixed assets  

Environmental consequences of disposing of fixed assets (nuclear 
power plants, oil rigs and other equipment, landfills, mines, etc.) (CF 
4.194)  



Example: Environmental Goods and 
Services Sector (EGSS) in Netherlands  

Source: Statistics Netherlands 



Employment, production and value added in the EGSS in 
Netherlands 

 

Source: Statistics Netherlands 



Distribution of value added EGSS over different activities in 
Netherlands, 2011 

Source: Statistics Netherlands 



SEEA Experimental Ecosystem Accounting 



Timber 

Water 

Soil 

Fish 

 

Forests 

Lakes 

Agricultural 
areas 

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. 

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


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&ta

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

 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/Latestproducts/4680.0.55.001Main Features12015?opendocument&tabname=Summary&prodno=4680.0.55.001&issue=2015&num=&view=
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Latestproducts/4680.0.55.001Main Features12015?opendocument&tabname=Summary&prodno=4680.0.55.001&issue=2015&num=&view=
http://www.abs.gov.au/AUSSTATS/abs@.nsf/Latestproducts/4680.0.55.001Main Features12015?opendocument&tabname=Summary&prodno=4680.0.55.001&issue=2015&num=&view=
https://coombs-forum.crawford.anu.edu.au/publication/hc-coombs-policy-forum/4708/carbon-accounting-australia


Expected bundle of ecosystem services 

 



Ecosystem services: Water Provisioning 

  
 

 

Ecosystem 
(e.g. Lake)  

 

Inputs to lake e.g. water testing, 
sediment control, exclusion of 
particular activities 

Environment 

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



Ecosystem services: Water Provisioning 

 

Source: SEEA-EEA, Fig. A3.4, p. 71 



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  

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



THANK YOU 
seea@un.org 


