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• Aim: limit temperature rise to well below 2°C, preferably 1.5 °C

• All nations on board

• Countries determine own targets –
Nationally Determined Contributions (NDCs)

• Common framework for reporting

• Emissions to be balanced by removals
– net zero emissions –
in 2nd half of century

UNFCCC: The Paris Agreement



Net Zero tracker:

6 Achieved

26 In law

52 In policy

9 Pledged

58 Proposed

https://zerotracker.net/

Net Zero commitments







Corporate Sustainability Reporting 

Directive (CSRD)



Country level:
National GHG inventory reporting
• Annual emissions and removals 
• within territorial boundary

• IPCC guidelines



Company level:
• Annual emissions and 

removals 
• under financial or operational 

control
• Plus life cycle emissions from 

products sold that year 

• Direct emissions - scope 1
Indirect emissions 
scope 2 (energy) 
scope 3 (other supply chain 
emissions)

• GHG Protocol standards
• ISO standards



Product level

• Life cycle carbon footprint (emissions and removals, cradle to 
grave)

• ISO 14040 Life cycle assessment — Principles and framework

• ISO 14044  Life cycle assessment — Requirements and 
guidelines

• ISO 14067 - Carbon footprint of products — Requirements and 
guidelines for quantification

• GHG Protocol Product Life Cycle Accounting and Reporting 
Standard 



Corporate Sustainability Reporting 

Directive (CSRD)

















IPCC , 2006



Cowie et al., 2020





Definition of removals

Biogenic land CO2 removals: Gross CO2 removals from atmospheric CO2 transferred via 
biogenic sinks to land-based carbon pools.



Approach to biogenic carbon accounting





Land tracking metric



Justification for COC



Carbon storage in 

wood products



“Anthropogenic forest carbon accounting”



“Anthropogenic forest carbon accounting”



Reporting categories

• Emissions (required)

o Fossil fuel and industrial emissions 

o Land emissions

▪ Land use change emissions

▪ Land management CO2 emissions

▪ Land management non-CO2 emissions

• Gross emissions (required, see below)

o Biogenic CO2 emissions (required)

o TCDR-based CO2 emissions (required, if relevant)

o Biogenic land CO2 emissions (optional)

• Land tracking metrics (required)

• Removals (optional)

o Land management removals

o Removals with geologic storage 

• Gross removals (optional)

o Biogenic land CO2 removals 

o Technological CO2 removals 

• Product carbon storage (optional)

o Biogenic product storage

o TCDR-based product storage

• Reversals (required, of previously reported removals, if not already reported as emissions) 

o Reversals from land-based storage

o Reversals from geologic storage



Key science issues

•GHG inventory for managed forests lands
• Anthropogenic forest C accounting
• Carbon opportunity cost
•Quantifying net GHG emissions for bioenergy
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