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Interim Climate Change Committee 
 

Details of Tāne's Tree Trust (TTT) relevant to this submission are provided below: 
 

• TTT was established in 2000, with the following aims: 

⎯ Promote best practice establishment of native forests for multiple benefits. 

⎯ Reduce impediments to planting and management of natives. 

⎯ Identify information gaps and priorities for applied research. 

⎯ Increase funding into applied research and information transfer. 

• OUR VISION - To see the majority of NZ land owners successfully establishing and sustainably 
managing native trees for multiple uses. 

• We are a  national organisation with trustees spread throughout the country: 
https://www.tanestrees.org.nz/   

• We are a multi-disciplinary team with currently 11 trustees with expertise in forestry 
management, ecology, ecological restoration, forest economics, forest science, forestry policy, 
farm forestry, soil science and nutrient management, conservation, landscape architecture, 
kaupapa Maori, natural resource management, science communication and tech transfer, 
sustainable land use and water quality. 

• We are committed to scientific research – as a base for best practise guidelines.  

• We have field trials and demonstration sites established throughout NZ; including Permanent 
Sampling Plots - measuring growth of key species for 40 years.    

• Our publications and research results are freely available to all, including publications: 
https://www.tanestrees.org.nz/resource-centre/  

• We are keen to collaborate with like-minded organisations where there are good synergies, and 
have close associations with Trees That Count and the NZ Farm Forestry Association, among 
other organisations.  

• We compete for and receive funding from a variety of central and local government sources, 
Trusts, NGOs, etc. 

• We hold workshops throughout the country, covering everything from nursery plant quality, 
species selection, through to silvicultural management and harvesting (where appropriate) 
under continuous cover forestry (CCF) regimes.  

• There have been six TTT workshops/field trips held over the last year - in the Waikato, Hawkes 
Bay, Bay of Plenty, Westland and Canterbury. 

• We are concerned that much of NZ’s remaining native forest is restricted to upland regions, with 
intact lowland podocarp-hardwood forest now scarce in most regions.  

• We have a strong interest in integrating native forest into our working lands, working to support 
landowners in achieving this – to bring back all the important ecosystem services including 
carbon sequestration, provision of habitat for native species, erosion control and catchment 
protection, nutrient regulation, improving water quality, improving landscape aesthetic values, 
providing green infrastructure to mitigate against intense weather events associated with 
climate change, and restoring cultural values and provisioning services associated with natural 
ecosystems (including mahinga kai and rongoa). 

• We are also promoting planting of native forest in urban areas. Earlier this year we contributed 
to research on urban tree cover in Auckland city. This included collating national and 

https://www.tanestrees.org.nz/
https://www.tanestrees.org.nz/resource-centre/


international research on the importance of trees in urban areas, particularly in regards to green 
infrastructure and environmental services important to water quality and mitigation of the 
impacts of climate change.  

• We promote the planting of permanent forests, or forests managed under CCF as opposed to 
clear-fell harvest regimes – as high-forest values are retained, i.e., CCF minimises impact on 
environmental, cultural and aesthetic landscape values. 

• In NZ, outside of TTT, there is a lack of expertise in CCF and ‘near-natural forestry’ with our 
native species; yet this form of forestry has been carried out in Europe for centuries. 

• Tāne's Tree Trust has a key role in the multi-agency Northland Totara Industry (TIP) Project: 
https://www.totaraindustry.co.nz/  

• We consider that there is a great need to properly value our native forests on characteristics 
other than timber values - there are multiple non-timber values (NTVs) to consider and we 
currently have a work programme to determine NTVs in sustainably managed native forests – 
this includes carbon sequestration. 

• We are about to submit a 100-page review paper on NTVs in sustainably managed native forests, 
with multiple other summary publications being prepared for other forums – TTT gratefully 
acknowledges The Tindall Foundation for funding the NTVs work under the Our Forest Our 
Future programme. 

• We have given four presentations in the last 12 weeks on NTVs in native forests, including 
presentations at the Forest Ecosystem Services Workshop and the allied Oceania Ecosystems 
Services Forum https://oceaniaesforum.com/2019-program/ as well as two forestry industry 
presentations. 

• We are concerned that the estimated cost for establishing native forest on bare land is typically 
$20,000/ha, but ranging from $5,000/ha - $40,000/ha (whereas radiata-pine establishment costs 
average approximately $1800 – $2000/ha to establish).  

• We are concerned that a larger part of the grants provided to landowners under the One Billion 
Trees Programme, to date, has been for exotic plantation forests managed under clear-fell 
regimes, rather than for native forests managed as unharvested permanent forests, or under 
continuous cover regimes. The One Billion Trees Programme grant for native species 
afforestation is inadequate relative to the typical costs of establishment and this is a 
disincentive.  

• We are currently researching methods to reduce the cost of establishing natives; including 
managing natural reversion, which is a much more cost-effective way of establishing native 
forest in NZ, eg, the Northland totara example: over 200,000 ha of reverting country may be 
representative of many other marginal hill country areas in NZ.  

 
In summary, Tāne's Tree Trust is highly committed to increasing the amount of native forest cover in 
our rural working lands and urban areas, and the promotion of all the benefits associated with native 
forests, including carbon sequestration.  
 
We would like to be involved in any future development of policy around carbon sequestration, and 
mitigation and adaption to climate change.  
 
We are best contacted via  

https://www.totaraindustry.co.nz/
https://oceaniaesforum.com/2019-program/


RESPONSES TO QUESTIONS 
 

Question 4:  

When advising on the first three emissions budgets and how to achieve the 2050 target, what do 
you think the proposed Commission should take into account when considering the balance 
between reducing greenhouse gas emissions and removing carbon dioxide from the atmosphere 
(including via forestry)?  
 

Response: 

1) Growth and carbon sequestration in native species should be based on real field 

measurements. Tāne’s Tree Trust has systematically collected data for the major native tree 

species (see Addendum) and we recommend this data be used in preference to look-up tables, 

which inevitably are based on very limited data. 

Tāne’s Tree Trust is currently utilising comprehensive data on growth of native species based on 

surveys of over 100 mostly small native plantations nationwide to develop a carbon calculator 

for planted native trees. This will be launched on the Tāne’s Tree Trust website for users to 

calculate carbon sequestration from their planted stands (see Addendum). 

• This carbon calculator will soon be made publically available, and is currently available on-

line in limited form  https://www.tanestrees.org.nz/carbon-calculator/  

• Tāne’s Tree Trust requests that the soon-to-be released carbon calculator be recognised as a 

model constructed from the best available data and promoted as a means to quickly and 

accurately determine carbon sequestration for native forests. 

2) It is possible that current models based on tree growth, underestimate carbon sequestration in 

native forests. Investigations by Steinkamp et al. (2017) indicate that native forest on the west 

coast of the South Island may be a bigger carbon sink than is evident in current models. This is 

based on data from a regional atmospheric inversion method used to determine the spatial and 

temporal distribution of carbon dioxide sinks and sources across New Zealand. However, this 

research is preliminary and more work is needed to confirm this. 

3) If carbon prices remain steady at around the current $20 to $25 mark, native species forestation 

programmes could represent the most economically and environmentally viable land use for 

some of New Zealand’s erosion-prone pastoral hill country. Fencing erodible, erosion-prone hill 

country and allowing it to regenerate would have the added benefit of preventing erosion and 

sedimentation, and enhance biodiversity conservation. 

4) The implications of policy changes need to be carefully thought out in consultation with 

stakeholders to avoid any unintended consequences, such as the deforestation that happened in 

2004 – 2014, as described below. 

• The carbon market has been through major fluctuations since it was first established and 

this has discouraged investment (Vivid Economics 2012; Hall 2016; Hall 2017; Ministry of 

Primary Industries (MPI) 2017a; Nixon et al. 2017; OECD 2017). Government policy around 

https://www.tanestrees.org.nz/carbon-calculator/


the New Zealand Emissions Trading Scheme (ETS) has had significant impact on carbon 

prices, as described below: 

⎯ The increase in New Zealand’s net emissions between 2004 and 2007 was largely due to 

significant deforestation prior to the introduction of the ETS (Ministry for the 

Environment 2016). 

⎯ This deforestation was driven in part by forestry land-owners anticipating deforestation 

liabilities under the ETS (prior to 2008) and the perceived lack of profitability of forestry 

compared with other land uses (Manley 2015; MPI 2015; Hall 2016; Ministry for the 

Environment 2016; PCE 2016; MPI 2017a; OECD 2017). 

• Tāne’s Tree Trust appreciates that previous amendments to the ETS this has helped stabilise 

the carbon market, improve carbon prices and incentivise forestation.  

5) Unfortunately, there are still barriers to participating in carbon forestry. Hughes and Molloy 

(2017) have criticised the bureaucracy of the ETS and how it discourages small-scale forest 

owners from joining the scheme.  

⎯ Hughes and Molloy (2017) obtained information from the summary of submissions to an 

ETS review. They believe that the disproportionately high cost of participation and 

compliance, poor systems and processes, and penalties on participants for errors, create 

disincentives for small-scale forest owners.  

• Tāne’s Tree Trust hopes that the most recent ETS review will help address these concerns. 

• Tāne’s Tree Trust recently commissioned a report by Motu Economic and Public Policy 

Research to assist those interested in carbon forestry with native forest plantings (Tuahine 

and Kerr 2018).  

⎯ The report identifies what is legally required of a forest owner to earn carbon credits 

and helps identify where it may be possible to reduce some of the transaction costs 

associated with native species-based carbon forestry (Tāne’s Tree Trust 2017; 

Tuahine and Kerr 2018). 

⎯ Calculation of the carbon stocks of the forest can be complex and is determined by 

the size of the forest, the type of forestry, the planting periods and the harvesting 

timetable (if timber production is envisaged) (Hughes and Molly 2017; Tuahine and 

Kerr 2018).  

⎯ The Motu report sets out some scenarios for small-forest owners to indicate how 

carbon stocks are calculated. For larger forests, participants must use a ‘field 

management approach’ that is responsive to factors such as soil fertility and the 

environmental conditions of the region.  

⎯ All of the native forest species surveyed have higher total carbon stocks in 

comparison to the default look-up table, suggesting that participants who are able 

to use the field management approach could earn significantly more carbon units.  



⎯ However, the cost of the field management approach is likely to be prohibitive for 

small forest areas. 

• Tāne’s Tree Trust requests that action is taken to bring down the complexities and costs of 

the field management approach in regards to how carbon stocks are calculated. 

6) Tāne’s Tree Trust recommend prudence around focussing on any single purpose commodity – to 

avoid any unintended consequences. Perhaps the Climate Change Committee could specifically 

state this in their recommendations, i.e. Right Tree, Right Place, Right Reasons - and in many 

instances, that means Multiple Reasons - not just rapid carbon sequestration. 

The only correct answer to many of the 11 questions the Commission poses is “it depends”.  It 

depends of what technology is available and what changes occur over time.  So rather than simply 

policies and interventions for the first 5 budgets (out to 2035) I’d like to see some sort of 

commitment to being prepared to change/revise whatever policies or interventions are proposed in 

the light of new information/advances in technology etc. 

GENERAL COMMENTS Questions 1 – 11  

(This is mostly from our policy/economics specialist Gerard Horgan)  

The only correct answer to many of the 11 questions is “it depends”.  It depends of what technology 

is available and what changes occur over time.  So rather than simply policies and interventions for 

the first 5 budgets (out to 2035) we would like to see some sort of commitment to being prepared to 

change/revise whatever policies or interventions are proposed in the light of new 

information/advances in technology, etc. 

For example if one looks at what the Commission is promising re agriculture it is: 

Agriculture: 

• We will deliver evidence and analysis on ways of delivering efficient emission reductions in 

the agriculture sector that are consistent with the Government’s objective for a just 

transition.  

• We will consider the full suite of options that could deliver those reductions. The New 

Zealand Emissions Trading Scheme will be a key but not the sole focus of our work. 

 

That is great as far as it goes but what happens when the rest of the world starts producing ‘milk’ via 

brewing of sugars using GE bugs at perhaps a 1/3rd or 1/10th the price of natural grass fed cows 

milk?  At that point much of our dairy industry is totally disrupted and uneconomic .  We 

could/would certainly  be able to very efficiently (and cheaply) reduce the emissions from the 

dairying sector but the transition is likely to be rather rough (particularly for a lot of dairy farmers) 

and as for “just”…. If technology and the international market place puts our dairy industry to the 

sword is it “just” for us to simply accept this and use this to deliver very large emission reductions in 

the agreiculture sector as cheaply as possible? 

 

There might be similar questions about vat meat compared to grass raised sheep and beef in the 

future. 



    

In other words, disruptive technologies should cause the Commission to reassess all their targets, 

etc., and at this stage we would like to see a mechanism in place to allow for this.  The Commission is 

assuming  Business As Usual (BAU) and BAU that is based on the 2019 technology, etc, is unlikely to 

hold true for the next 16 years.  This needs to be considered in the policy. 

A major reduction of carbon emissions could likely be achieved by: 

• Banning import of all used petroleum burning vehicles and,  

• Reducing the cost of electric vehicles which might be achieved by setting up a carbon credit 

rewards system to owners of electric cars - say free annual registration if you buy electric? 

Could also put a tax on all new petroleum vehicles to encourage people to buy electric. 

Finally, do we really want to make 2050 the be-all-and-end-all of NZ’s emission policy?  If the focus is 

too much on achieving a particular ‘outcome’ for 2050, it is likely to have significant unintended 

consequences – such as a ceasing of all tree planting with a carbon removal from atmosphere focus 

from about 2035~2040.   
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ADDENDUM  
 

Carbon sequestration in sustainably managed native forests 
 

The following information is an excerpt from a paper on non-timber values in sustainably managed 
native forest, which we are about to submit for academic publication.  
 
Tāne’s Tree Trust used measurements taken from native tree plantations throughout New Zealand 

to determine typical carbon sequestration rates for a range of planted native tree and shrub species 

(Kimberley et al. 2014). Carbon sequestration in these stands is highly variable, depending on stand 

age, stocking, site productivity and level of maintenance after planting. Mean annual increment (CO2 

sequestration divided by stand age) for stands over 30-years-old, range from 6 to 20 t/ha/yr and 

average 13t/ha/yr (Kimberley et al. 2014).  

 

Predicted carbon sequestration rates on average sites for several native tree species, a mixed-

species planting of shrubs, and a typical radiata-pine stand are shown below in Figure 1 (from 

Kimberley et al. 2014). It is clear that none of the native tree species can compare in early 

sequestration rates with fast-growing exotic species such as radiata-pine. However, beyond about 20 

years in stand age, the fastest growing native species (such as kauri, red beech (Nothofagus fusca) 

and black beech (Nothofagus solandri)), can approach exotic species in terms of annual increment.  

 

  
Figure 1: Carbon sequestration rates on average sites for several native tree species, a mixed-species planting 

of shrubs, and a typical radiata-pine stand (from Figure 2 in Kimberley et al. 2014). 

 

It is important to note that, ultimately, all forest (exotic or native) will reach a maximum carrying 

capacity for carbon. Carbon sequestration in radiata pine is likely to tail-off at age 40 - 50 years 

because it is very light dependent, leading to mortality in stands as smaller trees are suppressed (Ian 

Barton, personal communication). However, there is very limited data on older radiata-pine stands 

in New Zealand to confirm this because radiata pine is normally harvested before age 35.  

Limited data but curve 
anticipated to plateau at 
40+ years for radiata pine 



 

In contrast, carbon sequestration in most native forests is likely to continue to increase over a much 

longer time period before it tails off. However, there is very limited data from native forest stands 

over the age of 100 years to confirm this. 

 

Based on the available data, a clear-fell regime of radiata pine will sequester on average 600 tonnes 

of carbon per hectare within 20 years of planting. And based on the extrapolated graph from the 

first 40 years of figures from the look-up tables, naturally regenerated native forest will take over 

100 years to sequester 600 tonnes of carbon compared to only 50 years for planted native forest 

(Figure 1). However, mixed-species plantings of native shrubs and small trees can initially have much 

higher carbon sequestration rates than native tree species that are late-successional (climax) 

species, largely because of their high initial stockings, but they typically plateau at ages 20 to 30 

years, as shown in Figure 1.  

 

These shrub species are commonly used in reforestation programmes on open sites aimed at 

mimicking early successional processes in naturally regenerating shrubland (Kimberley et al. 2014). 

Their initial carbon sequestration rates approach that of fast-growing exotic tree species. Although 

they provide little additional carbon sequestration beyond 20 to 30 years, this coincides with the 

period of accelerated growth in native tree species that are often later-successional species. 

Kimberley et al. (2014) concluded that establishing the initially fast-growing shrub species on open 

sites has the advantage of not only providing essential shelter for native tree species planted in 

reforestation programmes, but it also provides a substantial boost to carbon sequestration in the 

first two decades after planting. However, the mixed shrub-tree plantings need to be carefully 

managed to avoid suppression of the tree species by the shrub species. 

 

If native forests are grown under a continuous cover regime (Barton 2008) only a small amount of 

timber is harvested periodically (under a sustainable forestry management and small gaps created in 

the forest by the harvest of single trees or small groups of trees would encourage the release of 

previously shaded and suppressed saplings, thus encouraging further sequestration of carbon 

dioxide in the forest.  

 

A large amount of marginal agricultural land has the potential to revert to shrubland and native 

forest (PCE 2016). Many hill-country farmers struggle to control regenerating scrub and keep 

marginal land in pasture. It is estimated that at least 1 million hectares of marginal farmland could 

be left to regenerate back into native forest, which would offset about 17% of the biological 

methane and nitrous oxide currently emitted by the agricultural sector each year for 50 years (PCE 

2016). Fencing erodible, erosion-prone hill country and allowing it to regenerate would have the 

added benefit of preventing erosion and sedimentation, and enhance biodiversity conservation. 

 

Mason and Morgenroth (2017) modelled reforestation with various types of forestry (six different 

combinations of species and silvicultural regimes) on highly erodible land in New Zealand, and 

explored the potential to achieve international climate change commitments through increasing the 

forest estate. The authors were open about the limitations of their work and recommended further 



analysis, particularly the refinement of rates of carbon sequestration on diverse land types. Their 

simulations suggest that an extensive planting programme on highly erodible land would lead to 

New Zealand becoming completely neutral for greenhouse gas emissions. They recommended a 

‘plant and leave’ regime of radiata-pine (because of its very fast initial growth), with an understory 

of late-successional native forest species that subsequently takes over. They also recommend the 

planting of native tree species in a successional understorey if there is a lack of good local seed 

sources of native forest species to allow for natural regeneration (Mason and Morgenroth 2017). 

 

An ecosystem services analyses was recently undertaken for different afforestation scenarios in 

erosion-prone, pastoral hill country in New Zealand (MPI 2017b). This involved both a broad analysis 

at the national level, and a more detailed analysis in the erosion-prone Manawatū catchment in the 

lower North Island. The scenarios included planting exotic pine plantations and encouraging native 

forest regeneration.  With carbon prices steadily increasing at the time, the report concluded that 

afforestation programmes could represent the most economically and environmentally viable land 

use for some of New Zealand’s erosion-prone pastoral hill country (MPI 2017b). 

 

 


