
Relevance for actuaries

Actuarial disciplines of present values, embedded values, risk 
curves and discounting fit well into carbon stock accounting eg:

• comparing different carbon pools that have different risks for 
release into the atmosphere (e.g. a carbon stock in a plantation 
can be released through a bush fire but a carbon stock in a coal 
seam is very stable)

• comparing different carbon pools that have different longevity 
(e.g a native forest carbon stock in a national park has longer 
expected longevity than that in a plantation). 

The ABS has now commenced work on developing carbon stock 
accounts for Australia.

The aim of carbon stock accounting is to track movements in 
carbon stocks in all places it occurs– the atmosphere, the geosphere 
(mostly in fossil fuel reserves), the biosphere (in forests, soils, 
grasslands and agricultural land) and the oceans.

Although most carbon resides deep in the ocean, this is a very 
stable carbon stock.  From a public policy perspective the 
changes below are of most interest:

• biosphere carbon stocks, due to Land Use and Land Use 
Changes; and

• geosphere stocks, due to fossil fuel extraction.

Carbon stocks in forests
 
Australia’s South East native forests are very carbon dense and, 
compared to plantations, very carbon stable. 

Australian Eucalyptus regnans forests (pictured right, and found in 
Victoria and Tasmania) have the world’s highest biomass carbon 
density – more than Amazonian or South East Asian forests.

Estimates are that Australia’s native forests store 15 billion tonnes 
of carbon and are capable of storing 28 billion tonnes if allowed to 
regenerate to full carbon carrying capacity.  

The timber products that are produced when forests are harvested 
also store the biomass carbon – generally for 30 to 90 years.
However  sawn timber products account for only 4% of biomass 
carbon in a forest.   Sixty percent of a forests’ carbon stock is left on 
site as waste or slash, which either goes into the atmosphere imme-
diately (if burned) or over a 10-20 year period (if left to decompose).

Carbon stock accounting very carefully traces these life cycles 
through the economy and through the carbon cycle to give a 
complete picture of the impact of varying land uses. 
This graph illustrates the insights that would be generated by 
carbon stock accounting.

Logging a native forest releases large amounts of carbon stock 
into the atmosphere, even after allowing for the full carbon life 
cycle of all wood products.  This will increase atmospheric carbon 
for 200 years even if the forest is allowed to regenerate.

Plantation carbon stock densities are much lower than native for-
ests, because they are short lived agricultural systems meant to 
be harvested. 

The regular release of plantation carbon stocks into the atmos-
phere means that they are a poor long term offset for permanent 
fossil fuel emissions.

Carbon stock accounting helps our 
understanding of coal mining.

Carbon flow accounting quantifies the 56 million tonnes of carbon 
that is emitted annually in Australia but not the 195 million tonnes 
of carbon that is exported annually to other countries.

Carbon stock accounting will quantify the impact of these carbon 
stock exports.  It is likely to lead to individual companies being 
required to report embodied carbon stocks in the balance sheet 
fossil fuel reserves.    

For copies of the paper, please email 
naomiedwardsactuary@gmail.com

stocks and flows in the carbon cycle

“No one would look just at a firm’s revenues 
to assess how well it was doing.  

Far more relevant is the balance sheet, which 
shows assets and liabilities” 

Stiglitz, 2005

For the past twenty years countries have focused on measuring flows of carbon into the atmosphere. 

Focus is now shifting to accounting for carbon stocks, rather than flows. Carbon stocks can be  

measured in a nations’ fossil fuel reserves and in its forests and soils.

In 2012 the UN adopted a system of carbon stock accounting which will include carbon stocks in a 

country’s national accounts.  

These carbon stock accounts will help greatly with sound public policy around carbon, as they 

reflect the differing longevity and stability of different carbon stocks.
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Carbon stock accounting gives 
important insights into offset systems.   

1. Different scales – the scale of fossil fuel reserves 

is much larger than the carbon sequestration 

potential of the biosphere.

2. Different longevity and risk.  Offsetting fossil fuel 

emissions with tree planting replaces a stable and 

permanent carbon stock with a stock that may have 

a lifespan as short as a decade.


