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A Guide to Carbon Look-up Tables for Forestry in the Emissions Trading Scheme provides practical 

advice on using the carbon look-up tables to calculate the amount of carbon stored in forests that are 

registered in the Emissions Trading Scheme (ETS). 

Carbon Look-up Tables can either be default carbon tables provided in the Climate Change (Forestry 

Sector) Regulations 2008; or participant-specific carbon tables generated from information collected 

on the participantôs registered post-1989 forest land under the Field Measurement Approach (FMA). All 

examples in this guide use the default carbon tables provided in the Regulations. 

The default carbon tables specified in Regulations are reproduced in Appendix 2 of this Guide; these 

are accurate at the date of publication. As the default carbon tables are subject to change if the 

Regulations are amended, the tables in Appendix 2 must not be relied on for the preparation and 

submission of any required emissions returns. 

This guide provides general guidance only, and does not purport to give advice regarding specific 

circumstances in relation to the ETS, New Zealandôs climate change legislation in general, or the 

particular circumstances of individual land and forest owners. 
 

 

 
 

The legal requirements relating to forestry in the ETS are set out in:  

Å Climate Change Response Act 2002 (the Act); and 

Å Climate Change (Forestry Sector) Regulations 2008 (the Regulations). 

These are available at www.legislation.govt.nz. 
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Once forest land is registered in the Emissions Trading Scheme (ETS), forest carbon stocks will need to 

be calculated as follows: 

Å for an area of post-1989 forest land, if the participant wishes (or is required) to file an emissions 

return to determine the change in carbon stocks; or 

Å for an area of pre-1990 forest land that  has been deforested, the participant is required to surrender 

units equal to the forest carbon stocks prior to deforestation. 

For post-1989 forest land, the emissions return submitted by a participant requires values for forest 

carbon stocks at the beginning and end of the return period. For deforestation of pre-1990 forest land, 

the emissions return requires only a single value for forest carbon stocks: those in the year that the 

forest clearing, associated with the deforestation, occurred. 

This guide explains how to calculate forest carbon stocks for a given year using carbon look-up tables. 

Carbon look-up tables are either the default carbon tables of carbon stocks provided in the Climate 

Change (Forestry Sector) Regulations 2008, or participant-specific carbon tables generated using 

the Field Measurement Approach (FMA). All the examples in this guide use the default carbon tables 

provided in the Regulations; however, the rules and calculations that are demonstrated apply equally to 

participant-specific carbon tables. 
 

1.1 Other Important Information 

Before reading the remainder of this document, you should be familiar with information given on  

MPIôs  website  at  http://www.mpi.govt.nz/funding-and-programmes/forestry/emissions-trading-scheme/.  This 

provides explanations of key concepts and definitions that have special meaning under the Act and the 

Regulations. The more important definitions are reproduced here in the Glossary. A complete list of 

definitions can be found in the Act or Regulations. 
 
 
 

 

 

2.1 What are carbon look-up tables? 

Carbon look-up tables are a series of pre-calculated values of forest carbon stocks, by age, for a given 

forest type. The carbon stock values are expressed in units of tonnes of CO2 per hectare. The values are 

equivalent to the weight of CO2 that  is removed from the atmosphere and stored in the forest during 

growth.  This weight of CO2 is the same as that which would be released back to the atmosphere if the 

forest fully decayed. 

The forest carbon stock values in the carbon look-up tables include carbon in all components of a 

forest: that is, in the stem, branches, leaves and roots, and in the coarse woody debris and fine litter on 

the forest floor. 

For post-1989 forest land, a separate set of tables provide the emissions from decay over time of the 

coarse woody debris, stumps, roots and other woody residues that  remain after thinning or harvest. 

The term carbon look-up tables is used in this guide as a general term to refer to either of default 

carbon tables or participant-specific carbon tables ï whichever is required by the Regulations. 

 

 

http://www.mpi.govt.nz/funding-and-programmes/forestry/emissions-trading-scheme/
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2.2 Default carbon tables 

Pre-1990 forest land participants (those that have notified the EPA that they are deforesting) are 

required to use the default carbon tables in Schedule 4 of the Regulations. Post-1989 forest land 

participants with less than 100 hectares of land registered in the ETS, or in the Permanent Forest Sink 

Initiative (PFSI), are required to use default carbon tables provided in Schedule 6 of the Regulations. 

As mentioned above, the default carbon tables consist of a series of pre-calculated values of forest 

carbon stocks, by age, for a given forest type. As there is sufficient information on regional growth rates 

available for Pinus radiata, the default carbon tables for that species are also differentiated  by region. 

Using the default carbon tables to assess forest carbon stocks is simple and low-cost, however, they are 

not specific to an individual participantôs forest. 

The default carbon tables may be revised from time to time as new information comes available. 
 

2.3 Participant-specific carbon tables from the FMA 

Those with 100 hectares or more of post-1989 forest land registered in the ETS, or in the PFSI1, are 

required to use participant-specific carbon tables generated from the FMA information. 

More information on the FMA, when participant-specific carbon tables must be used, and how the 

participant-specific carbon tables are generated, is provided in A Guide to Field Measurement Approach 

for Forestry in the Emissions Trading Scheme. 
 

2.4 What forest types are carbon look-up tables available for? 

The carbon look-up tables cover five different forest types: 

Å Pinus radiata; 

Å Douglas fir; 

Å exotic softwoods; 

Å exotic hardwoods; 

Å indigenous forest. 

Pinus radiata and Douglas fir are covered by the carbon look-up tables as discrete species because good 

quality data on growth rates and models for these species under New Zealand conditions are available. 

All other exotic species (that is, those that do not occur naturally in New Zealand or have not arrived in 

New Zealand without human assistance) are grouped into two generalised carbon look-up tables ï exotic 

softwoods and exotic hardwoods. 

All indigenous forest species are covered within the single generalised forest type, indigenous forest. 
 

What are exotic hardwoods or softwoods? 

The Regulations provide definitions of exotic softwoods and hardwoods, based on their botanical 

classification. Exotic softwoods are defined as exotic forest species in the class Coniferopsida 

(gymnosperms), other than Pinus radiata or Douglas fir. Exotic hardwoods are defined as exotic forest 

species in the class Magnoliopsida (angiosperms). A list of common exotic hardwood and softwood 

species found in New Zealand is given in Table 1. 
 

 

 
 

 

 
 

1 Subject to the specific covenant version: the FMA is required for those with 100 hectares or more in total in approved PFSI 

covenant(s). ETS and PFSI areas are considered separately for the purpose of FMA participation. 
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Table 1: Examples of common exotic hardwoods and softwoods found in New Zealand 
 

    
 Softwoods Hardwoods  

 Å Pines Pinus species 

Å Firs Abies species 

Å Douglas-fir Pseudotsuga menzesii 

Å Spruces Picea species 

Å Cypresses Cupressus species 

Å Leyland cypress X Cupressocyparis leylandii 

Å Redwood Sequoia species 

Å Oak Quercus species 

Å Ash Fraxinus species 

Å Elm Alnus species 

Å Eucalypts Eucalyptus species 

Å Tasmanian blackwood Acacia melanoxylon 

Å Acacia Acacia species 

Å Poplar Populus species 

 

    

2.5 How have the default carbon tables been developed? 

The carbon stock values in the exotic forest default carbon tables are based on well-established forest 

growth modelling techniques. These techniques are widely used by the New Zealand forestry sector to 

predict the increase in stem volume in forests over time. Stem volume is converted to whole-tree carbon 

stocks using standard conversion factors established from scientific studies on New Zealand forests. 

The decay rates for harvest residues and thinnings are also taken from such studies. 

The particular growth models used to generate default table values for the main forest species in 

New Zealand, Pinus radiata and Douglas fir, have been directly calibrated against measurements from 

a range of sites throughout the country. For the less common exotic species, less data are currently 

available. This has meant that the default table for all exotic hardwoods had to be based on the  

single most robust growth model currently available: that for Eucalyptus nitens. For softwoods other 

than Pinus radiata and Douglas fir, the default table is based on the Pinus radiata growth model, but 

adjusted to account for the slower average growth rates of non-radiata species. 

For indigenous forest, values of carbon stocks used to generate the default carbon tables have been 

taken from areas of regenerating indigenous shrublands. Shrublands represent the first step in the 

progression to indigenous forest, and it is areas like these that will first enter the ETS or PFSI. Data for 

regenerating shrublands are dominated by the forest species manuka/kanuka, as this shrubland type 

accounts for about 70 percent of the total regenerating indigenous area in New Zealand. The tables 

represent the average increase in carbon stocks on a given hectare of land since the time regeneration 

first began, following a land use change which has allowed an area of non-forest land to become forest 

land. 

Natural regeneration of indigenous shrublands tends to result initially in a patchy or clumped vegetation 

cover, with the limited data available indicating that it takes about 10 years for a complete cover of 

shrubland to occur. The indigenous default carbon tables allow for this gradual expansion in vegetation 

cover over time. 
 

2.6 How do the default carbon tables allow for different pruning and thinning regimes? 

The stocking, thinning and pruning management regime for a forest has a substantial influence on the 

volume and quality of individual logs. However, the total  carbon stocks in a forest over a whole rotation 

are less affected by the management regime than is log quality:  that is, whether the carbon resides in 

more but smaller logs, or fewer but larger logs, makes little difference. Also, when taken over an entire 

rotation, and considering carbon in both live branches and dead branches on the forest floor, different 

pruning regimes make practically no difference to total forest carbon stocks. 

The main variable, other than growth conditions, that controls forest carbon stocks at any given time 

during a rotation  is therefore the thinning regime and decay of thinnings residues. The default carbon 
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table values for Pinus radiata and Douglas fir forests were compiled from growth models run for the 

thinning regimes commonly used in New Zealand. The model outputs were averaged according to 

statistics on the proportion of existing exotic forest area under the different  thinning regimes, and by 

region for Pinus radiata. 

The thinning regime assumed for exotic softwoods, other than Pinus radiata and Douglas fir, was the 

same as the nationally averaged regime for Pinus radiata. For exotic hardwoods, it is assumed no 

thinning occurs, consistent with the fact that  the growth model for Eucalyptus nitens assumes stands 

are not thinned. 

The national average carbon sequestration values for indigenous forest assume there is no pruning or 

thinning.  The values do, however, implicitly account for both the enhanced natural mortality  that is 

generally present in naturally regenerated stands, and for the decay of the resultant dead wood. 
 

2.7 Do the default carbon tables predict the growth of my particular forest? 

The values in the default carbon tables reflect growth rates for typical forests in regionally or nationally 

averaged environments, under average forest thinning and pruning regimes. It  is not possible to provide 
default carbon tables that are site specific, because sufficient data to calibrate the growth models are 

not available. 

Trees in some locations will therefore grow faster than the default carbon tables predict, for example, 

where trees are planted on a warmer site with better soil moisture than the average conditions in the 

regional or national datasets. Conversely, some trees will grow more slowly than predicted by the default 

carbon tables, because site conditions are poorer than the regional or national average. However, the 

growth models will accurately represent the average growth of a particular species (or group of species, 

as appropriate) at a national scale ï or at a regional scale in the case of the Pinus radiata default  

carbon tables. 

There may also be differences between the carbon stock values predicted by the default carbon tables 

and those for a particular forest because of differences in the thinning regime. However, these are not 

expected to be large when averaged over a typical rotation.  

The main advantage of using the default carbon tables is that carbon stocks can be determined at low 

cost and without a forest inventory ï although the carbon stocks obtained from the default carbon tables 

will not be as accurate in some cases as those obtained using the FMA measurement-based approach. 
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3.1 When do I use a carbon look-up tables to assess forest carbon stocks? 

For post-1989 forest land the carbon look-up tables must be used to: 

Å calculate the forest carbon stocks when filing an emissions return; or 

Å calculate the forest carbon stocks on ceasing to be a participant;  on the transmission of an interest 

in forest land registered in the ETS; or when transferring registration on expiry or termination of a 

forestry right,  lease or Crown Conservation Contract. 

For all pre-1990 forest land the default carbon tables must be used to calculate the reduction in forest 

carbon stocks that arises from deforestation; that is, there is no FMA for pre-1990 forests. 
 

3.2 Why are there different carbon look-up tables for pre-1990 and post-1989 forests? 

Carbon stocks for pre-1990 forest land (without  an exemption) only need to be calculated in the case 

when greater than 2 hectares is deforested in a commitment period; and not in the case of harvesting 

with re-establishment. 

The pre-1990 forest land default carbon tables assume deforested areas comprise second or 

subsequent rotation forests. The emissions liability is accounted as the total carbon stocks at the time 

of deforestation;  that is, all the carbon is assumed to be instantly emitted to the atmosphere. 

Use of the carbon look-up tables to calculate forest carbon stocks in pre-1990 forests is considered in 

detail on page 17 onwards, complete with worked examples. 

Calculation of carbon stocks for post-1989 forests must allow for a wider range of circumstances: first 

rotation forest growth,  deforestation/withdrawal  from the ETS, and harvesting with re-establishment. 

In the latter  case, the carbon in the harvest residues from the previous rotation is accounted for in 

separate tables, and is assumed to decay at a constant rate over 10 years. 

Use of carbon look-up tables for estimating the change in post-1989 forest carbon stocks over time  

(for  forests continuing in the ETS), or for post-1989 forests that are deforested or voluntarily withdrawn 

from the ETS, is considered in detail on page 18 onwards, complete with worked examples. 
 

 
 

 

 

4.1 Information requirements: a summary 

To use a carbon look-up table to calculate carbon stocks for a given area of forest land, you need the 

following  information:  

Å whether the area is a pre-1990 or post-1989 forest land; 

Å pre-1990, the area cleared in the previous calendar year; 

Å the forest type on each area of forest land; 

Å if required to use the default carbon tables for the forest type of Pinus radiata, the region the forest 

land is located in; 

Å the age of the forest type at the time carbon stocks are to be determined;  and 

Å if the area is a second or subsequent rotation post-1989 forest, the previous forest type and its age 

at harvest; and if the previous forest type was Pinus radiata, the region. 
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The Act requires all records used as the basis for determining forest land area, forest age, forest type 

and forest carbon stocks be kept for at least 20 years after they are first used. 
 

4.2 Determining whether an area of forest is pre-1990 or post-1989 forest land 

Information  on classifying an area of forest as pre-1990 or post-1989 forest land is provided in the 

An Overview of Forestry in the Emissions Trading Scheme at http://www.mpi.govt.nz/growing-and- 

producing/forestry/forestry-in-the-emissions-trading-scheme/. 

If  the land registered in the ETS is post-1989 forest land, the geospatial mapping information 

submitted at registration must also have defined which Carbon Accounting Area (CAA) each mapped 

area of forest land belongs to. Information on assigning forest land to CAAs can be found in A Guide to 

Mapping Forest Land for the Emissions Trading Scheme at http://www.mpi.govt.nz/growing-and-producing/ 

forestry/forestry-in-the-emissions-trading-scheme/mapping-forest-land-in-the-ets/. 
 

4.3 Determining the forest type for an area of forest land 

To the carbon look-up tables, an area of forest land must be classified as one of five forest types: Pinus 

radiata, Douglas fir, exotic softwoods, exotic hardwoods or indigenous forest2. This classification is 

straightforward  if all species present in a given area belong to a single forest type. 

Where mixed species from different  forest types occur, you may need to identify the predominant 

species: that is, the single species with the largest basal area. The predominant species then defines 

the forest type for an area with mixed species. Determination of the predominant species in areas of 

mixed species must be performed on a hectare-by-hectare basis. 

An example of determining the predominant species for an area of forest land is given below. Further 

examples can be found on pages 16 to 23 of this guide. 
 

 

4.4 Determining the region for Pinus radiata forests 

FMA participants do not need to determine region for their areas of Pinus radiata forest type. As part of 

the FMA process, they receive a single set of participant-specific carbon tables averaged for all of their 

Pinus radiata forests. 

Participants required to use the default carbon tables for Pinus radiata must identify the region for  

each area of forest land. There are separate default carbon tables for Pinus radiata for nine regions: 

Auckland, Bay of Plenty, Canterbury/West Coast, Gisborne, Hawkeôs Bay/Southern North Island, Nelson/ 

Marlborough, Otago, Southland and Waikato/Taupo. The location of these regions is specified in terms of 

district and city boundaries, and is given in Schedule 1 of the Regulations and reproduced in Appendix 

2. 

 
 

2 It  is very unusual for pre-1990 forest land to have a forest type of indigenous forest. Only if pre-1990 forest land 

(i.e. comprising exotic forest species) was cleared after 31 December 2007, and indigenous forest species established 
in their place, would this be the case. 

Example: Determining predominant species 

An area of pre-1990 forest land in Northland comprises mixed (that is, intermingled) trees of three 

different  species: Pinus radiata, redwood and Pinus muricata. The basal area in these species is 

estimated as 60 percent, 30 percent and 10 percent of the total  on each hectare, respectively. The 

predominant species is therefore Pinus radiata, and carbon stocks are estimated using the pre-1990 

Pinus radiata default carbon table (Appendix 2, Schedule 4, Table 1, column 2). 

http://www.mpi.govt.nz/growing-and-producing/forestry/forestry-in-the-emissions-trading-scheme/
http://www.mpi.govt.nz/growing-and-producing/forestry/forestry-in-the-emissions-trading-scheme/
http://www.mpi.govt.nz/growing-and-producing/forestry/forestry-in-the-emissions-trading-scheme/mapping-forest-land-in-the-ets/
http://www.mpi.govt.nz/growing-and-producing/forestry/forestry-in-the-emissions-trading-scheme/mapping-forest-land-in-the-ets/
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4.5 Determining the age of forest species 

The age of the trees in a forest type is calculated differently  in different  cases, as outlined below (some 

aspects of which are described in more detail in later sections): 

1. For post-1989 forests, it is the age relating to the start and end of the period for which an emissions 

return is being filed that must be determined. 

2. For pre-1990 and post-1989 forests that are cleared, it is the age in relation to the year of clearing 

(no matter when in the year clearing occurred) that must be determined. 

3. For planted forest species, the age is the number of years from the year of planting3, no matter  when 

in the year planting occurred. 

4. If  forest species regenerate after a previous harvest: the species are treated as if they regenerate in 

the year immediately following the year of harvest. This is because it would most usually be exotic 

forest species that regenerated, and these would likely only be of similar size to planted trees (which 

the carbon look-up tables assume) in the year after regeneration. 

5. For mixed (intermingled) forest types, age and forest type are determined according to the 

predominant species: 

Å If  the predominant species is an exotic forest species, the forest age is calculated as the basal 

area-weighted average age of all forest species belonging to the same forest type as the predominant 

species. 

Å If  the predominant species is a regenerating indigenous forest species, age is calculated as described 

below (or less commonly, case 4 above if regeneration is after a previous harvest). 

6. Determining the age of regenerated trees 

Å The age to be determined is that of the oldest trees that have regenerated following the land- 

use change which has allowed an area of non-forest land to become forest land. If  the site being 

considered is one in which regeneration conditions are favourable, it will usually be sufficient to 

assume the trees regenerated in the year after the land-use change. However, in other cases it is 

likely to be necessary to determine age by ring-counting of a core sample, or by felling several trees  

of similar diameter to the larger of those in a particular permanent sample plot but located somewhat 

outside of the plot perimeter. 

Å Areas with regenerated trees may contain older trees that established significantly before the change 

in land management that allowed an area of former non-forest land became forest land. Typically, 

these older trees will be remnants from some earlier cycle of land clearance, which have acted as 

seed sources once the change in land management occurred that promoted the present conversion to 

forest land. It  is not appropriate to use the date of establishment of such older seed-source trees to 
determine the age of first regeneration of trees in a sample plot. 

Note also that:  

Å If  the forest age calculated is other than a whole number:  ages must be rounded to the nearest whole 

number (that  is, rounded up if a decimal of 0.5 or greater and down otherwise). 

Å Whenever an area of forest land has mixed forest species of more than one forest type, then the 

Regulations require the predominant species to be determined (on a hectare-by-hectare basis if the 

species comprising the forest types are not evenly mixed). If  the proportion of forest species, or the 

age of trees, varies within  a given area, then both the predominant species and age may vary hectare 

by hectare. 
 
 

 

 
 

3 Years spent in a forest nursery are not counted. 
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Å Fortunately, species and age usually only vary hectare by hectare when forest land is naturally 

regenerated post-1989 indigenous forest. In  that case, the age of all trees is determined from the 

single date of first regeneration after the land use change which promoted conversion to forest land, 

irrespective of when they regenerated ï as described above. 

Å The only time that region becomes an important  consideration in determining forest age is if the 

forest area spans more than one region and Pinus radiata of mixed age occurs in varying proportions 

throughout  the area. It  is possible in this situation that  the age and predominant species of the forest 

may vary hectare by hectare. In  this case, the forest area should be subdivided by region (as per 
Appendix 1) as a first step, and each region then considered separately. 

Specific rules covering determination of tree age in the situations outlined above are given in the 

remainder of this section, together with worked examples. Further examples of determining tree age for 

use with the carbon look-up tables can be found in Sections 5 and 6 of this guide. 
 

Determining forest age when using the pre-1990 forest default carbon tables 

For pre-1990 forest land, the age of a tree is determined under the Act and Regulations by two rules: 

i) The age of a tree is the number of years from the year of planting4 or regeneration of the tree to the 

year of clearing of the tree, no matter when in the relevant year the tree was planted, regenerated or 

cleared. 

ii) If  the trees cleared from pre-1990 forest land as part of deforestation are less than nine years old, 

then the emissions are calculated on the basis of the age and (predominant)  species of the oldest 

trees cleared from each hectare of pre-1990 forest land during the previous nine years. For this 

reason, the default carbon tables for pre-1990 forests start at age nine years. 

This latter rule requires that:  

Å deforestation liabilities are calculated based on carbon stocks in the previous forest, if deforestation 

of the current forest takes place less than nine years after the previous forest was harvested; or 

Å the forest established after the harvest of a previous forest must be allowed to grow for not less than 

nine years before deforesting, and the liability arising from deforestation of at least nine-year-old 

trees must then be met. 

Examples of determining tree age for single and mixed forest species are given below. Further examples 

can be found on pages 16 to 23 of this guide. 

 

 
 

 

4 Years spent in a forest nursery are not counted. 

 

Examples: Tree age at the time of deforestation of pre-1990 forest land 

a) A first rotation Douglas fir forest was planted in September 1985 and is deforested in February 

2013. Applying rule (i) above, the age of the forest used to calculate the deforestation liability 

using default carbon tables is 28 years. 

b) A Pinus radiata forest was planted in the Auckland region in June 1968. It was harvested in June 

2008 at age 40 and Douglas fir seedlings were planted soon after. The land therefore remained 

pre-1990 forest land. In November 2012, the Douglas fir forest was cleared and the area changed 

to dairy farming: that is, deforestation occurred. The Douglas fir trees are four years old at the time 

of deforestation. However, under rule (ii)  above, the deforestation liability that exists is calculated 

using the default carbon tables for the previous rotation Pinus radiata forest at an age of 40 years. 

The resulting liability is very large: 1 090 tonnes CO2 per hectare for an Auckland forest (default 

carbon table data from Appendix 2, Schedule 4, Table 1, column 2). 
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Determining forest age when using the post-1989 forest carbon look-up tables 

For post-1989 forest land, the age of a tree is determined under the Act and Regulations by the rules 

given below. The rules relate age to key determining events, and ensure that  tree age is a whole number 

ï as required when using the carbon look-up tables. 

The age of a tree is the number of years from the year of planting5 or since regeneration began (no 

matter when in that year the tree was planted or is considered to have regenerated), to one of the 

following key events: 

Å the year of commencement of an emissions return period, if calculating the opening carbon stocks 

for that return period; or 

Å the year of clearing of the tree, no matter  when in that year the tree was cleared, if calculating: 

ï the reduction in carbon stocks due to harvesting or deforestation;  or 

ï the decay of harvest residues that result from clearing; or 

Å the year in which any event occurs that under the Act requires or allows a participant to file an 

emissions return 6, if that event occurs before 31 December of that year; or 

Å the year after the end of an emissions return period, if an emissions return that covers a full calendar 

year is being filed. 

Examples of determining tree age when single exotic forest species are present, or the forest type is 

indigenous, are given below. Examples of determining tree age when mixed species are present are 

given in the following sub-sections. Further examples can be found on pages 21 to 23 of this guide. 
 
 

 
 

 
 

 

5 Years spent in a forest nursery are not counted. 
6 That is, any emissions return other than a return under section 189(3) of the Act. 

c) For example b) above, consider that the harvest of the Douglas fir forest is delayed until January 

2017. The Douglas fir trees are then nine years old under rule (i). Rule (ii) above no longer applies, 

and the deforestation liability that exists is calculated using the default carbon tables for Douglas fir 

forest for an age of nine years. The resulting liability is much smaller than for example B: 131 tonnes 

CO2 per hectare (default carbon table data from Appendix 2, Schedule 4, Table 2, column 2). 

Example: Tree age at the time of commencement and end of an emissions return period 

A Douglas fir forest is planted in June 1992. The owner joins the ETS in June 2012, and files a first 

emissions return in the first quarter of 2013. The return covers the period 1 January 2008 until 

31 December 2012. Under the rules for determining the age of trees on post-1989 forest land: 

Å The year of planting of the trees is 1992. 

Å The year of commencement of the emissions return period is 2008, and the age of the trees in 

that year is: 2008 ï 1992 = 16 years. 

Å The emissions return period finishes on 31 December 2012, so the year used to determine age at 

the end of the emissions return is the year after,  that is, 2013. The age of the trees at the end of 

the emissions return period is: 2013 ï 1992 = 21 years. 

Example: Tree age at the time of commencement and end of an emissions return period, with harvesting 

and replanting of part of the forest during the return period 

A 40.1 hectare Pinus radiata forest is planted in the Auckland region in June 1992, but in May 2010 

the owner decides to harvest half of it and immediately plant Tasmanian blackwood. The owner joins 

the ETS in June 2012, and files a first emissions return in the first quarter of 2013 that covers the 

period 1 January 2008 until 31 December 2012. 
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Determining forest age when there are mixed tree species and ages 

In  this situation, one of the following will apply. If  a hectare of forest land comprises: 

Å Mixed (that is, intermingled) trees of the same forest type, but with different ages, the forest age is 

taken as the weighted (by basal area) average of the trees in that  area. 

Å Mixed trees belonging to different forest types, and perhaps also with different ages: the predominant 

forest species must first be determined (on a hectare-by-hectare basis if applicable), and the forest 

age is taken as the weighted (by basal area) average age of all tree species in the same forest type as 

the predominant species (also on a hectare-by-hectare basis if applicable). 

If  the calculations above result in a forest age that is not a whole number, then the age is rounded to 

the nearest whole number (that  is, rounded up if a decimal of 0.5 or greater, and down otherwise). 

Under the rules for determining the age of trees on post-1989 forest land: 

Å The year of planting of the Pinus radiata is 1992. 

Å The year of commencement of the emissions return period is 2008, so that the age of the Pinus 

radiata trees at that time is: 2008 ï1992 = 16 years. 

Å The year that half of the Pinus radiata forest was harvested is 2010, irrespective of when in that 

year the trees were cleared. The age of those trees that were harvested is: 2010 ï 1992 = 18 

years. 

Å The year that half of the post-1989 forest land was re-planted with Tasmanian blackwood is 2010, 

irrespective of when in that year the new trees were planted. The age of those trees at the end of 

the emissions return period is therefore: 2013 ï 2010 = 3 years. 

Å The age at the end of the emissions return period of the Pinus radiata trees that  were not 

harvested in 2010 is: 2013 ï 1992 = 21 years. 

Example: Age of naturally regenerated indigenous forest species at the commencement and end of an 

emissions return period 

An owner intends to regenerate an area into indigenous forest species. The area is fenced, and stock 

were removed in 2000. Inspection in late 2000 indicated no regeneration, but by late Spring in  

2001 some seedlings of indigenous forest species had established and were expected to survive. In 

early 2008 a survey showed sufficient seedlings of indigenous forest species had become established 

over the whole area for the land to be eligible as post-1989 forest land. The owner joins the ETS 

in 2009, and completes their first emissions return in the first quarter of 2013 (for the period 1 

January 2008 to 31 December 2012). 

Under the rules for determining the age of the trees: 

Å The year regeneration began following the land use change is 2001. 

Å The year of commencement of the emissions return period is 2008, and the age of the trees in that 

year is: 2008 ï 2001 = 7 years. 

Å The emissions return period finishes on 31 December 2012, so the year used to determine tree age 

at the end of the emissions return is the year after;  that is, 2013. 

Å The age of the trees at the end of the emissions return period is therefore: 2013 ï 2001 = 12 

years. 
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Using the carbon look-up tables for forest ages greater than listed in the tables 

If  the age of the forest type exceeds the last age given in a particular carbon look-up table, then the 

carbon look-up table value corresponding to the last age must be used. 
 

4.6 Applying carbon look-up tables to an area of mapped forest land 

Prior to calculating carbon stocks using carbon look-up tables, you must have submitted geospatial 

mapping information defining the area of pre-1990 or post-1989 forest land. The geospatial mapping 

information comprises a series of forest land polygons and, in the case of post-1989 forest land, each 

polygon will have been assigned to a CAA. For an emissions return, reporting of carbon stocks change is 

performed at the total forest land level for deforested pre-1990 forest land, or for each CAA for post- 

1989 forest land. 

If  an area of forest land comprises mixed tree species, perhaps belonging to different  forest types or 

with mixed ages, then values are taken from the carbon look-up tables according to the ñpredominant 

speciesò (species with the largest basal area), and the average age (derived from all trees belonging to 

Example: Single species forest with mixed age (in a single region) 

In June 2010, a forest owner in Northland clears an area of Pinus radiata forest that comprises 

evenly mixed (that  is, intermingled) 15-year-old trees and 30-year-old trees. The 15- and 30-year-old 

trees account for 30 percent and 70 percent, respectively, of the total  basal area. The weighted- 

average age for this forest type is: 

weighted-average age = (30 years x 0.7) + (15 years x 0.3) = 25.5 years. 

Because the age is not a whole number it must be rounded, in this case upwards, and becomes 

26 years. 

Example: Mixed species forest with mixed age and a single forest type 

A pre-1990 forest comprises evenly mixed trees of two different species: 60 percent of the basal 

area is 30-year-old redwood and 40 percent is 15-year-old Pinus muricata. Redwood is therefore the 

predominant species, and both are exotic softwoods. The weighted-average age is calculated on the 

basis of all species that belong to the same forest type as the predominant species: 

weighted-average age = (30 years x 0.6) + (15 years x 0.4) = 24 years. 

Example: Mixed species forest with mixed age and mixed forest types 

A pre-1990 forest comprises evenly mixed trees of the following species: 60 percent of the basal 

area is 30-year-old Eucalyptus nitens, 30 percent is inter-planted 25-year-old Eucalyptus fraxinoides 

and 10 percent is young, naturally regenerated kanuka. The predominant species is therefore 

Eucalyptus nitens, and the forest types are exotic hardwoods and indigenous forest. In the case of 

forest areas comprising two or more forest types, the (weighted)  average age is calculated on the 

basis of those species in the same forest type as the predominant species only. 

Expressed as a percentage of the exotic hardwoods forest type only, the basal area of 30- and 

25-year-old Eucalyptus trees account for 66.7 percent and 33.3 percent, respectively, of the total 

basal area of exotic hardwood trees. The weighted-average age of the predominant forest type is: 

weighted-average age = (30 years x 0.667) + (25 years x 0.333) = 28.3 years. 

Because the age is not a whole number it must be rounded, in this case downward, and becomes 

28 years. 
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the same forest type as the predominant species, if applicable) as illustrated in the examples earlier. 

If  the (predominant)  species is Pinus radiata, and the forest area spans multiple regions, then it is 

necessary to calculate the carbon stocks separately for each region. 

You should review the information you hold for areas of forest land with mixed forest species, forest 

types, or ages to ensure it is sufficient to enable the carbon look-up tables to be applied, before 

attempting to file an emissions return. 

If  when using the default carbon tables, the (predominant)  species is Pinus radiata over an area 

spanning multiple regions, then it is necessary to calculate the carbon stocks separately for each region. 

In  this case it is likely to be simpler if mapped forest land polygons do not cross regional boundaries. 
 

Identifying  sub-areas 

To apply the carbon look-up tables, first identify sub-areas: areas of forest land of one or more hectares 

that have a unique combination of the parameters on which the relevant carbon look-up tables are 

based. These parameters are: 

i) For pre-1990 forest land: areas with the same forest type and age; and region if the forest type is 

Pinus radiata. 

ii) For post-1989 forest land: 

Å areas with the same forest type and age; and region7 if the forest type is Pinus radiata;  

Å the same CAA; and 

Å if the area has decaying residual biomass8 from a previous rotation forest, the previous forest must 

have comprised trees that  were: 

ï the same forest type;  and 

ï the same age when cleared; and 

ï cleared in the same year; and 

ï located in the same region, if the trees cleared were Pinus radiata. 
 

The area in hectares of a sub-area must be rounded to one decimal place before being used in 

subsequent calculations (0.05 hectares becomes 0.1 hectares). Note that  a sub-area may actually 

comprise multiple discrete areas, within an area for which emissions or removals are being reported;  

that is, within either a deforested area cleared in the same year in the case of pre-1990 forest land, or a 
CAA for post-1989 forest land. In these situations the area in hectares of each discrete area comprising 

each sub-area is added together before rounding. 

 

 
 

 
 

 
 
 

 

7 Region is not relevant for participant-specific carbon look-up tables. 

8 Above-ground residual wood and below-ground roots are treated as decaying over 10 years from the year of clearing. 

Example: Sub-areas within post-1989 forest land 

A post-1989 forest owner registers an area of 190.63 hectares of Pinus radiata in the ETS. It  

comprises two stands of 15 year old trees (of 50.15 and 49.17 hectares respectively), separated by 
a stand of 10 year old trees (of 91.31 hectares). All stands are in the same CAA. The two stands of 

15 year old trees therefore belong to the same sub-area, which has a rounded area of 99.3 hectares. 

The 10 year old trees are in a separate sub-area, with a rounded area of 91.3 hectares. 
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A step-by-step procedure for sub-area determination 

The following procedure is suggested for determining the extent of each sub-area for the purpose of 

preparing an emissions return for an area of post-1989 forest land within a single CAA9, or an area of 

deforested pre-1990 forest land: 

i) Determine the area of forest land (in hectares, without  rounding) in all mapped polygons covered 

by species that belong to only one of the following forest types: Pinus radiata, Douglas fir, exotic 

hardwoods, exotic softwoods or indigenous forest10. 

ii) If  there are areas of the forest type Pinus radiata, and that area spans more than one region, then 

determine the area in each region (without  rounding).  

iii) If  the area of forest land covered by a single forest type (in a given region, if applicable) includes 

discrete areas of forest species of more than one age11, then determine the area of forest land for 

each age. If  the forest species in an area comprising a single forest type are of mixed age, then the 

appropriate age is the basal area-weighted average age of those species. If  the proportion of those 

species varies within the area, the average age must be determined on a hectare-by-hectare basis. 

iv) Add up the unrounded areas for each sub-area ï areas with a unique combination of forest type, 

age, and (if  Pinus radiata) region. Round the total  area of each sub-area to one decimal place 

(0.05 hectare is rounded up). 

 

Any areas remaining in the mapped forest land polygons must be mixed forest types, possibly with 

mixed ages. Such areas are referred to as intermingled forest, and if present then:  

a) Determine on the basis of the predominant forest species the area (in hectares) of forest land 

covered by each of the following forest types: Pinus radiata, Douglas fir, exotic hardwoods, exotic 

softwoods or indigenous forest. If  the tree species are unevenly mixed, the forest type may vary 

within an area. If  so, the predominant species and forest type must be assessed, on a hectare-by- 

hectare basis. 

b) Once the forest type is determined, follow steps (ii)  and (iii)  above to determine the unrounded area 

in hectares of each area with a unique combination of region (if  Pinus radiata),  forest type and age. 

c) Add up the unrounded areas for each sub-area ï areas with a unique combination of forest type, age, 

and (if  Pinus radiata) region. Round the total  area of each sub-area to one decimal place 

(0.05 hectare is rounded up). 

 
Examples of implementing this procedure under situations that ETS Participants may commonly 

encounter are given in Sections 5 and 6. 
 
 

 
 

 
 

 

 
 

9 For simplicity, it is assumed that the post-1989 forest land area comprises a first rotation forest. 

10 It  is very unusual for pre-1990 forest land to have a forest type of indigenous forest. Only if pre-1990 forest land 

(i.e. comprising exotic forest species) was cleared after 31 December 2007, and indigenous forest species established 
in their place, would this be the case. 

11 Under the Regulations, an area of regenerated indigenous forest land is considered to only ever have a single age, that of 

the oldest trees that regenerated following the change in land management that allowed an area of non-forest land to become 
forest land. 
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5.1 The default carbon tables and how to apply them 

The values in the default carbon tables for pre-1990 forest land have been calculated using the models 

and growth rate assumptions outlined in Section 2. A key assumption is that the forest is in its second 

rotation,  as deforestation of most pre-1990 forests is expected to involve second rotation forests. 

The default carbon tables to be used for calculating pre-1990 forest carbon stocks, when estimating 

deforestation emissions, are available in Schedule 4 of the Regulations and are reproduced in 

Appendix 2. These tables comprise: 

Å Table 1: Values of forest carbon stocks for Pinus radiata, by age and region. 

Å Table 2: Values of nationally averaged forest carbon stocks for Douglas fir, exotic softwoods, exotic 

hardwoods and indigenous forest, by age. 

All carbon stocks are given in units of tonnes of CO2 per hectare. A default carbon table for the 

deforestation of indigenous forest established before January 1990 is included for completeness, 

though this is expected to be a rare event. 

The total  amount of carbon considered to be emitted to the atmosphere when an area of pre-1990 

forest is deforested is calculated using the following formula:  

E = A x C 

where: 
 

E = the emissions due to deforestation of an area of forest land. 

A = an area of deforested pre-1990 forest land in a sub-area (in hectares, to one decimal 

place) 

C = the value of carbon stocks from the default carbon tables in Schedule 4, for the given 

forest type, age and region (if  applicable) in the sub-area. 

In  other words, the total  amount of carbon emitted from a pre-1990 forest of a given forest type, age 

(and region, if applicable) is equal to the total  area deforested multiplied by the appropriate carbon 

stock value12 taken from the default carbon tables. The total emissions reported in an emissions return 

are rounded to the nearest whole number (0.5 hectare is rounded up). 
 

5.2 Examples of calculating forest carbon stocks using the default carbon tables 
 

Deforested areas comprising single or evenly-mixed forest species 

This will be the most common situation. The entire area can be readily classified as a single forest 

type, based on the predominant forest species if species are mixed. Subdivision by age is the next step, 

based on the average age of those forest species comprising the nominated forest type if species are 

mixed. If  the predominant species is Pinus radiata, and the area spans more than one region, subdivide 
the area by region first, before subdividing by age. Emissions can then be calculated for each sub-area, 

the calculated emissions summed for the total forest area, and the resulting total emissions rounded to 

a whole number and reported. 
 
 

 
 

 

12 Including for decay of harvest residues of the previous rotation,  while applicable. 
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Example: Deforestation of an area of pre-1990 forest land comprising stands with different forest species, 

forest types, and ages 

A pre-1990 forest owner deforests an area of 185.69 hectares of forest in Northland during a year. 

The ownerôs records show the forest land comprises three stands: 100.13 hectares of 28-year-old 
Pinus radiata; 55.52 hectares of 28-year-old Douglas fir; and 30.04 hectares of evenly mixed 12-year- 

old Eucalyptus nitens, nine-year-old Eucalyptus fraxinoides and a few old kanuka of unknown age. 

Field inspection shows the predominant species in the evenly mixed stand is Eucalyptus nitens and 

the forest type of the mixed stand is exotic hardwoods. Inspection also shows that the average ratio 

of the basal area of the two exotic hardwood species, Eucalyptus nitens to Eucalyptus fraxinoides, is 

3:1.  (the kanuka are ignored as they are not species belonging to the forest type of the predominant 

species). 

Step 1: Calculate the weighted-average age of the mixed eucalypt/kanuka stand, which is done on the 

basis of the species comprising exotic hardwoods only: 

Weighted-average age = (12 years x 0.75) + (9 years x 0.25) = 11.25 years. 

The age must be rounded to a whole number and becomes 11 years. 

Step 2: Calculate the total carbon stocks for the forest land area at the date of clearing, as the 

rounded sum of the stocks in each sub-area. 

The appropriate default carbon table values are taken from Appendix 2: column 2 in Table 1, column 

2 in Table 2 and column 3 in Table 2 ð for the Pinus radiata, Douglas fir and predominantly exotic 

hardwoods stands, respectively, which comprise 3 sub-areas: 

100.13 hectare Pinus radiata stand, 28 years old: 

A (the area) = 100.1 hectares (rounded to 1 decimal place) 

C (the default table value) = 807 tonnes CO2 per hectare; and 

E (the deforestation emissions) = 100.1 x 807 = 80 780.7 tonnes CO2 

55.52 hectare Douglas fir stand, 28 years old: 

A (the area) = 55.5 hectares (rounded to 1 decimal place) 

C (the default table value) = 475 tonnes CO2 per hectare; and 

E (the deforestation emissions) = 55.5 x 475 = 26 362.5 tonnes CO2 

30.4 hectare exotic hardwoods stand, 11 years old: 

A (the area) = 30.0 hectares (rounded to 1 decimal place) 

C (the default table value) = 337 tonnes CO2 per hectare; and 

E (the deforestation emissions) = 30.0 x 337 = 10 110 tonnes CO2 

Hence total emissions on deforestation = 80 780.7 + 26 362.5 + 10 110 tonnes CO2 

= 117 253 tonnes CO2 (rounded to whole tonnes) 
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Deforested areas comprising unevenly mixed forest species 

Applying the default carbon tables in such areas is relatively complex if variation in the species mix 

results in spatial variation in the predominant species (and therefore forest type) and/or in the (based on 

area weighted) average age of the forest type. In such cases, the forest type and/or average age must be 

determined on a hectare-by-hectare basis. Once this is done, emissions can then be calculated for each 

sub-area in the same manner as areas with a single species and uniform age. The total  emissions can 

then be calculated for all sub-areas in the deforested area, rounded to a whole number, and reported. 

For areas with unevenly mixed forest species, deforestation emissions are determined by: 

i) If  Pinus radiata is present in the forest area, and likely to be a predominant species on a given 

hectare, first sub-dividing the area according to region. 

ii) Establishing, on a hectare-by-hectare basis, the predominant species and the forest type. 

iii) Calculating the average age of the tree species in each area that belong to the designated forest 

type, on a hectare-by-hectare basis, as the basal area-weighted average age of those forest species 

that  belong to the forest type. 

iv) Determining the area in hectares to one decimal place for each sub-area (each unique combination 

of forest type, age, and region if applicable), calculate the carbon stocks for each sub-area, sum the 

total,  and report as the emissions the total  carbon stocks rounded to a whole number. 

 
If  Pinus radiata is present on an area of forest land, and likely to be a predominant species, calculations 

will usually be simpler if a participantôs forest maps do not contain polygons of forest land that cross 

regional boundaries. Provided this is done, calculations at the sub-area level will fall under one of the 

examples already given above for pre-1990 forests. 
 
 
 

 

 

6.1 The carbon look-up tables and how to apply them 

As outlined in Section 2, the pre-1990 and post-1989 carbon look-up tables differ. This is because for 

post-1989 forest land carbon stock, calculations are required for both first and second (or later) rotation 

forests, and when either harvesting or deforestation occurs. 

Calculations of emissions or removals for post-1989 forests are performed for each sub-area within  a 

CAA. Rounding of area occurs at the sub-area level (recalling that a sub-area may comprise multiple 

discrete areas within a CAA), whereas rounding of emissions or removals occurs at the CAA level. Also 

note that if the forest involved is a second or later rotation forest, the definition of a sub-area requires 

consideration of the forest type, age and (if  Pinus radiata) region for both the current and previous crop. 

The default carbon tables for post-1989 forest land are given in Schedule 6 of the Regulations, and are 

reproduced in Appendix 2. They comprise: 

Å Table 1: Values of forest carbon stocks for Pinus radiata, by age and region. 

Å Table 2: Values of nationally averaged forest carbon stocks by age for Douglas fir, exotic softwoods, 

exotic hardwoods and indigenous forest. 

Å Table 3: Values of carbon stocks in the harvest residues (above-ground wood, including stumps and 

roots) for cleared Pinus radiata forest, by region for the tree age at which forest clearing occurred. 

Å Table 4: Values of nationally averaged carbon stocks in the harvest residues (above-ground wood, 

including stumps and roots) for cleared Douglas fir, exotic softwoods, exotic hardwoods and 

indigenous forest, for the tree age at which forest clearing occurred. 
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FMA participants receive the following carbon tables with values specific to their forest (for the forest 

types occurring in permanent sample plots):  

Å Table(s) of values of averaged carbon stocks for Pinus radiata, Douglas fir, exotic softwoods, exotic 

hardwoods and indigenous forest, by tree age. 

Å Table(s) of values of carbon stocks in the harvest residues for cleared Pinus radiata, Douglas fir, 

exotic softwoods, and exotic hardwoods, for the age at which forest clearing occurred. 

Where FMA participants have sub-areas of a forest type for which participant-specific carbon tables 

have not been generated, they are required to use the default carbon tables. 

All carbon stocks are given in units of tonnes of CO2 per hectare. 

Considering both measured values for decay rates in New Zealand, and ease of calculation, the carbon 

stocks given in the post-1989 forest carbon look-up tables for harvest residues are assumed to decay to 

zero at a constant rate over the 10 years following clearing. 

To calculate carbon stocks in post-1989 forest land, the carbon look-up tables are used as follows: 

Å If the forest is first rotation ï that is, there are no harvest residues from a previous forest because 

the forest was planted on land not previously forested ï use the appropriate carbon look-up tables 

to determine the carbon stocks for the particular forest age and type (and if Pinus radiata using the 

default carbon tables, for the region). 

Å If the forest is second (or later) rotation ï that is, there are harvest residues present that will have 

been decaying since the time of clearing of the previous forest ï then determine the forest carbon 

stocks by: 

ï calculating the carbon stocks in the second (or later) rotation forest using a value from the forest 

carbon look-up tables as appropriate for the forest age and type (and if Pinus radiata using the 

default carbon tables, for the region);  

ï calculating the carbon stocks in the harvest residues at the time of clearing of the previous forest 

rotation,  using a value from a harvest residues carbon look-up table appropriate for the forest 

type and age at the time of clearing (and if Pinus radiata using the default carbon tables, for the 

region);  

ï reducing the value for carbon stocks in the harvest residues from the previous forest to account for 

decay of those residues since the time of harvest; 

ï adding together the carbon stocks in the new second rotation (or later) forest and those remaining 

undecayed from the previous rotation,  if any. 

 
The steps for calculating carbon stocks given above are expressed in the following formulae. Forest 

carbon stocks at the commencement and end of an emissions return period due to growth in the current 

rotation forest are estimated by: 

T1 = A x C 

where:  
T1 = carbon stocks in an area of post-1989 forest land 
A = total area of post-1989 forest land comprising a sub-area 

C = the value of forest carbon stocks from Tables 1 or 2 in Schedule 6, for the given forest 

type, age, and region (if  applicable) of the forest comprising the current rotation 

Carbon stocks at the end of an emission return period in a second (or later)  rotation forest due to 

harvest residues that  remain from an earlier rotation forest are estimated by: 

T2 = A x C x (10 ï Tsc)/10  
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where:  
T2 = carbon stocks in an area of post-1989 forest land due to harvest of a previous rotation 

forest 

A = total area of post-1989 forest land comprising a sub-area 

C = the value of carbon stocks in the sub-area for the previous rotation forest obtained from 

Tables 3 or 4 in Schedule 6 

Tsc = is the number of years up to 10 since the trees were cleared and is equal to the 

difference between: 

a) the year in which the end of the emissions return period falls (or, if the emissions 

return period ends on 31 December, the following year);  and 

b) the year that  the trees were cleared (no matter  when in that  year the trees were 

cleared) 

Forest carbon stocks in a first rotation post-1989 forest are equal to T1, and for a second (or 

subsequent) rotation forest equal to T1 + T2. 

The time in years since the trees were cleared is presently counted from the year that the trees were 

cleared, to the year in which the end of the emission return period falls, or if the emission return period 

ends on 31 December, the following year13. In  the example below, a Pinus radiata forest is harvested 

in 2014, and an emissions return is filed for the period 1 January 2013 to 31 December 2017. The 

number of years since clearing is calculated by subtracting 2014 from 2018, that is, 4 years. 

Reporting carbon stock change in an emissions return 

Carbon stocks at the opening and closing dates of an emissions return period are calculated for all 

sub-areas in a CAA using the formulae above (remember that the total area in hectares of a sub-area 

must be rounded to one decimal place). The opening and closing carbon stocks are then summed for 

all the sub-areas. The carbon stock change for the CAA that is reported in the emissions return is the 

difference (rounded to the nearest whole tonne) between the summed closing and opening stocks. 
 

6.2 Examples of calculating forest carbon stocks using the default carbon tables 
 

Forest land comprising single or evenly-mixed forest species 

This will be by far the most commonly encountered situation. The entire area can be readily classified 

as a single forest type, based on the predominant forest species if species are mixed. Subdivision by 

age is the next step, based on the average age of the trees that comprise the nominated forest type if 

species are mixed. If  the (predominant)  species is Pinus radiata, and the area spans more than one 

region, subdivide the area by region before subdividing by age. Once this is done, opening and closing 

carbon stocks can then be calculated and summed for all sub-areas of forest land that comprise a 
given CAA. The difference between the closing and opening stocks is rounded to a whole number, and 

reported at the CAA level. 
 

 
 

 

13 The definition of Tsc will be updated at the next change in Regulations to account for the emissions due to decay in a 

previous mandatory emissions return period. 

Example: Change in carbon stocks in a first rotation post-1989 forest stand with a single forest type 

A post-1989 forest owner with 45.83 hectares of Pinus radiata in Northland joins the ETS in 

December 2012, and files an emissions return in the first quarter of 2013. The forest was planted 

in June 1996. To complete the emissions return, forest carbon stocks at 1 January 2008 and 31 

December 2012 must be calculated. In  this case, the forest is 12 years old at the start of the 

emissions return period. At the end of the emissions return period the forest is 17 years old (note 

the use of the year after the end of the emissions return period to calculate age, under the rules 

given in Section 4.5). Assume the entire forest area is within one CAA. 
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Thus: A (the area) = 45.8 hectares 

 C (the default table value) 

T1 (the total carbon stock) 
= 249 tonnes CO2 per hectare 

= 45.8 x 249 = 11 404.2 tonnes CO2 

 
Thus: A (the area) = 45.8 hectares 

 C1 (the default table value) 

T1 (the total carbon stock) 

= 435 tonnes CO2 per hectare 

= 45.8 x 435 = 19 923.0 tonnes CO2 

 
 

 
 

Example: Change in carbon stocks in a post-1989 forest stand over a period involving harvesting and 

replanting 

A post-1989 forest owner who has joined the ETS originally had 45.83 hectares of Pinus radiata 

in Northland planted in June 1996, and filed their first emissions return for the period up to and 

including 31 December 2012. The forest ownerôs records show the opening and closing forest carbon 

stocks for the 2008ï2012 reporting period were 11 404.2 and 19 923.0 tonnes CO2, respectively, 

and their New Zealand Emissions Unit Register (NZEUR) holding account shows that 8 519 NZUs 

have been issued. 

In June 2014, it was decided to harvest the Pinus radiata, and Eucalyptus nitens were planted in 

August. It is now January 2018, and an emissions return is due for the period 1 January 2013 to 

31 December 2017. Assume the entire forest area is within one CAA. 

For the purposes of this calculation, the Pinus radiata forest is considered to be 17 years old at the 

start of the emissions return period, and 18 years old at the time of harvesting. The Eucalyptus nitens 

forest is four years old at the end of this period. Harvest residues from the Pinus radiata forest are also 

considered to have been decaying for four years, at the end of the period. 

The value of the carbon stocks at the start of the period (1 January 2013) would be (taking the 

appropriate default carbon table values for an age 17 Pinus radiata forest from Appendix 2, Table 1, 

column 2 in Schedule 6):  

A (the area) = 45.8 hectares 

C (the default table) = 435 tonnes CO2 per hectare 

T1 (the total carbon stock) = 45.8 x 435 = 19 923.0 tonnes CO2 

The carbon stock at 31 December 2017 is calculated as the sum of the carbon stocks in the decaying 

harvest residues from the Pinus radiata forest harvested in 2014, plus the stocks in the newly planted 

Eucalyptus nitens forest, as follows: 

First, calculate the carbon stock in the newly planted Eucalyptus nitens forest. Eucalyptus nitens is 

classed as an exotic hardwood. The appropriate carbon default table values are taken from Appendix 2 

(Table 2, column 4 in Schedule 6):  

A (the area) = 45.8 hectares 

C (the default table ) = 34 tonnes per hectare 

T1 (the total carbon stock) = 45.8 x 34 = 1557.2 tonnes CO2 

Second, calculate the carbon remaining in the harvest residues from the Pinus radiata forest four years 
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Example: Change in carbon stocks in a post-1989 forest stand over a period where part of a CAA is 

harvested and replanted 

A post-1989 forest owner who has joined the ETS originally had 45.83 hectares of Pinus radiata 

in Northland planted in June 1996, and filed their first emissions return for the period up to and 

including 31 December 2012. The forest ownerôs records show the opening and closing forest carbon 

stocks for the 2008ï2012 reporting period were 11 404.2 and 19 923.0 tonnes CO2, respectively, 

and their New Zealand Emissions Unit Register (NZEUR) holding account shows that 8 519 NZUs 

have been issued. 

In June 2014, it was decided to harvest 21.0 hectares of the Pinus radiata, and replant this area in 

Eucalyptus nitens in August of the same year. It is now January 2018, and an emissions return is due 

for the period 1 January 2013 to 31 December 2017. Assume the entire forest area is within one 

CAA. 

For the purposes of this calculation, the Pinus radiata forest is considered to be 17 years old at the 

start of the emissions return period, 18 years old when part of it is harvested and 22 years old at the 

end of the period. The Eucalyptus nitens forest is four years old at the end of this period. Harvest 

residues from the Pinus radiata forest are also considered to have been decaying for four years, at the 

end of the period. 

The carbon stock at the end of the period, 31 December 2017 is calculated as the sum of the carbon 

stocks in: 

(i)  the 24.83 hectares of Pinus radiata still standing; 

(ii)  the carbon stocks in the decaying harvest residues from the 21.0 hectares of Pinus radiata forest 

harvested in 2014, 

(iii)  the 21.0 hectares of newly planted Eucalyptus nitens. 

First, calculate the carbon stock in the remaining Pinus radiata: 

A (the area) = 24.8 hectares 

C (carbon stock from the default table at age 22) = 620 

T1 (the total carbon stock) = 24.8 x 620 = 15 376 tonnes CO2 

 

 

 

 

 

 

 

 

 

 

 

= 45.8 x 227 x (10 - 4)) / 10 
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Second, calculate the carbon stock in the newly planted Eucalyptus nitens forest. Eucalyptus nitens 

is classed as an exotic hardwood. The appropriate carbon default table values are taken from 

Appendix 2 (Table 2, column 4 in Schedule 6): 

A (the area) = 21.0 hectares 

C (the default table) = 34 tonnes per hectare 

T1 (the total carbon stock) = 21.0 x 34 = 714.0 tonnes CO2 

Third, calculate the carbon remaining in the harvest residues from the Pinus radiata forest four years 

after harvest. The appropriate carbon stock default table values are taken from Appendix 2, Table 3, 

column 2 in Schedule 6: 

A (the area) = 21.0 hectares 

C (the default table) = 227 tonnes CO2 per hectare 

Tsc (number of years since the trees were cleared) = 4 years (2018 ï 2014) 

T2 (the total carbon stock) = A x C x (10-Tsc)/10 
= 21.0 x 227 x (10 - 4)) / 10 

= 2 860.2 tonnes CO2 

Hence, the total  carbon stock at the end of the period is the sum of the carbon stock in the Pinus 

radiata still standing, decaying harvest residues and the carbon stock in the newly planted trees: 

Total carbon stock = 15 376.0 + 714.0 +2 860.2 = 18 950.2 tonnes CO2 

Carbon stock change = 18 950.2 ï 19 923.0 = ï973 tonnes CO2 (rounded to a whole number) 

The net carbon stock change in the CAA over the period is negative, as the emissions from harvesting 

the Pinus radiata forest exceed the removals in growing trees over the period. The emissions return 

for the 2013-2017 period will therefore show that 973 NZUs must be surrendered. 






























