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Relevance of air emission accounts for climate  policy

• Currently, environmental economic accounts provide  direct emissions data 
on the economy-environment nexus but do not consider land use-related 
processes.

• Linked socioeconomic and environmental data have already formed the 
basis for analyses related to the environmental intensity of production, the 
fairness of environmental taxes (i.e., whether polluters pay), and other 
aspects.

• In addition to direct emissions, sequestration and other comprehensive 
data regarding land and forest management need to be integrated.

?
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The absence of land use related aspects has been identified as an 
obstacle to using environmental accounts data as a basis for 
mainstream climate policy debates in Estonia. 

?

• Achieving zero emissions by 2050 (which is part of international efforts to limit 
global warming to no more than 1.5°C above pre-industrial levels, as outlined in 
the Paris Agreement) will have implications for socioeconomic parameters, such 
as employment and value added in both carbon-sequestering and GHG-emitting 
activities.

• We started the extension of the accounts by testing the approach of integrating 
the carbon sequestration information from ecosystem accounts to air emission 
accounts using land ownership as a distribution key.

• Setting sequestration figures in a comparable format will help to integrate air 
emission accounts with economic data, facilitating more comprehensive 
analyses.

Reasoning: relevance of environmental economic accounts for 
climate policy on national level
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Analytical table represents the attempt to incorporate the 
land use dimension into our application

Air emission account: CO2, CO2 from biofuels, CH4

Economic parameters: 

- Added value

- Export 

- Employment

- Energy consumption

- Environmental taxes

Granularity: NACE A21

Year: 2020

To add : 

Ecosystem account: ecosystem service, net carbon sequestration
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DATA

Net carbon sequestration: 
National Inventory Report of greenhouse gas emissions in Estonia 

Ecosystem accounts:  
global climate regulation ecosystem service: ecosystem contribution to reducing 
concentrations of greenhouse gases in the atmosphere through the removal (net 
sequestration)

Air emissions accounts (AEA)

Connecting carbon sequestration data with economic activities via land 
ownership
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SCOPE OF THE CARBON-RELATED GREENHOUSE GAS REMOVALS 

Currently only positive net sequestration values (removals, „-“ in table) of ecosystem services 
have been considered, therefore other ecosystems which emit carbon and where net 
sequestration is negatiive, are excluded. 

The signs for removals are negative (–) and for emissions positive (+) 

Carbon-related greenhouse gas emissions and removals, 2020, kt (kt=thousand tons). 

Land-use category CO2, kt CO2-C, kt C
(CO2 = 0.273C)

CH4, kt CH4-C, kt C
(CH4 = 0.75C)

A. Forest land
-193.4 -52.2 2.6 2.0

B. Cropland
413.7 111.7 NO,NE,NA

C. Grassland
63.9 17.2 0.0 0.0

D. Wetlands
1 128.4 304.7 0.0 0.0

E. Settlements
375.8 101.5 NO,NE

F. Other land
66.0 17.8 NO,NE

G. Harvested wood products
-922.2

H. Other (please specify)
NO

Total LULUCF
932.2 251.7 2.7 2.0

Forests 
were the 
only land-
use category 
in Estonia 
where 
carbon was 
sequestered 
rather than 
emitted. 
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Ownership of the land in ecosystem extent account

Ecosystem base map, Land Cadastre and 
statistical enterprise register data 

provided a basis for the creation of the 
ownership dimension in ecosystem extent 

account.
Land Cadastre 

+

Merged datasetEcosystem map

+
Statistical 

enterprise register

+

More detailed levels

are available in both

dimensions

Opening extent account 2019, EUNIS Habitat classes and institutional sectors, ha 



Two approaches to allocate the total value of carbon 
sequestration to economic activities

1. Net growth in live tree volume (annual increment of 
timber/forest stands). 

Known as supply of global climate regulation ecosystem service: 
net carbon sequestration in ecosystem accounts: (2020)*

• Assumption: carbon sequestration strongly correlates. 
with annual increment of forest stands 

• The total value of carbon sequestration was distributed 
between economic activities of the users of the land 
based on spatial data of annual increment 

• The increment is found for each forest stand 
compartment based on height,  stand density and site 
quality class. Missing data were modeled based on 
majority tree species and site type.

2. Simpler approach based solely on forest area
• Carbon sequestration was considered to be correlated

to the forest area and the total value of carbon 
sequestration was distributed between economic 
activities of the users of the land based solely on the 
proportion of the forest land belonging in an economic 
activity.
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Carbon related greenhouse gases, net carbon sequestration(-) and economic indicators, 2020



Some observations

• General observation: it is good to have the data in comparable structure

• Estonia’s net carbon sequestration is below 2% compare to emissions 

• Households play a big role in sense of managing forest assets

• In order to be relevant wider coverage of processes in other assets is
needed (carbon emissions from wetlands etc)

• Analyses and conclusions based on a single year are limited. Adding data 
for subsequent periods regarding sequestration to the data cube will 
facilitate analyses of changes and the effectiveness of measures at the 
economic activity level.

☺
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Possible next steps, national level

• Continue with the analyses model

• Incorporating other ecosystem assets and also emissions (not just 
sequestration)

• Spatial data of LULUCF would give the needed detail for more precise and 
direct estimations of carbon sequestration and also help to consider other 
processes happening on individual assets. 
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Climate
neutrality by 

2050

Maintanance
of forests as 
carbon sinks

Users interests:

Achieving zero emissions by 2050 will impact socioeconomic factors like 
employment and value added in both carbon-sequestering and GHG-

emitting sectors. 

Planned measures: reducing of logging, promoting reforestation, 
developing financial instruments and managing land use changes to 

minimize greenhouse gas emissions. requires comprehensive data on 
CO2 emissions and sequestration, integrated with socio-economic data.



Thank you!

Read more on related topic:

Chance for Better Policy: Can Ecosystem Account Provide a Missing Link between 
the Services Provided by Ecosystems and the Land Owners; UN London Group on 
Environmental Accounting, 2020; Kaia Oras (Statistics Estonia), Üllas Ehrlich (prof., 
Tallinn University of Technology), Kätlin Aun; (Statistics Estonia); Grete Luukas 
(Statistics Estonia)

Kaia Oras (Statistics Estonia), Kätlin Aun (Statistics Estonia); Grete Luukas 
(Statistics Estonia), Argo Ronk Aun (Statistics Estonia)

E-mail: kaia.oras@stat.ee

STATISTICS ESTONIA
www.stat.ee

Work is closely related and partly carried out under Eurostat grants,: „ Development of the forestry, environmental subsidies and ecosystem accounts
101022852 — 2020-EE-ENVAC“ and „ Development of environmental accounts, 101113157 - 2022-EE-EGD“.

https://drive.google.com/file/d/1k1v8cTKtO7zRXdH_NlgABUHLqXqZ6X46/view
https://drive.google.com/file/d/1k1v8cTKtO7zRXdH_NlgABUHLqXqZ6X46/view
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