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NZDFI’s evidence: how eucalypts that produce durable hardwood can 

contribute to New Zealand’s climate change strategy and increase 

regional economic and environmental resilience  

The New Zealand Dryland Forests Initiative (NZDFI) is a collaborative research and development 

public/private funded initiative, formed in 2008. We commend the work and proposals of the 

Climate Change Commission in developing a strategy for New Zealand to move to a low-emissions, 

circular bio- economy. We want to support New Zealand in meeting its international commitments 

to reducing emissions and are pleased that the Commission recommends a significant increase in 

forests and wood-based industries to contribute to this. 

This submission provides our evidence for how eucalypts grown in plantations for durable 

hardwood, or as permanent forests, have significant potential to contribute to New Zealand’s 

emissions reduction targets between now and 2050. We ask that the Climate Change Commission 

recognise this potential and include support for NZDFI’s vision in its recommendations to 

Government.  

Our vision is to develop sustainable durable hardwood industries based on 60,000 hectares of 

eucalypt forests being established in twelve regional wood-supply catchments by 2050. In the past 

13 years we have developed a robust, internationally recognised research programme and made 

considerable progress in selecting and improving durable eucalypts. Our research includes site-

species matching, silviculture and growth modelling, wood quality, products and markets, and tree 

health. Over $9 million from both private and public funds has been invested in NZDFI’s research and 

development programme to date, not including the contribution by the many landowners across 

northern and eastern regions of New Zealand who host our extensive trial network. In 2020 we were 

awarded a $536,000 grant from the MPI One Billion Trees Partnership Fund to assist with 

accelerating the propagation of improved nursery stock with over 300,000 trees to be planted in 

spring 2021.  

We are committed to our science-based strategy to ensure success in developing this scale of forest 

resource. We have outlined some priority research areas where work is needed if the contribution 

made by new eucalypt forests to New Zealand’s emissions reduction is to be maximised. We have 

therefore also copied our submission to Te Uru Rākau so as to engage their interest and support for 

getting this research underway.  

By supporting the NZDFI, the Climate Change Commission will encourage investment in a new type 

of forestry in New Zealand that could deliver sustainable multiple benefits to regional economies 

and communities. 

We appreciate the opportunity to make this submission on what will be a significant and long-term 

strategy and can provide further information to members of the Commission if needed.  

 

Paul Millen 

NZDFI Project Manager 

https://nzdfi.org.nz/
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Our one big thing: 

Our submission to the Climate Change Commission is for its recommendations to 

Government to incorporate the NZ Dryland Forests Initiative’s vision of durable hardwood 

industries based on 60,000 hectares of eucalypt forests being established in twelve regional 

wood-supply catchments by 2050. 

In summary: 

• NZDFI’s durable eucalypt species are highly productive on the right sites and have rapid early 

growth rates1.  

• Durable eucalypts have high wood density (higher than radiata pine), so can sequester 

carbon faster than radiata pine in some NZ environments2. 

• Current MPI ETS Exotic Hardwood Look-up Tables are not eucalypt specific and are likely to 

under-represent eucalypt growth and carbon storage rates on many sites. 

• NZDFI’s extensive trial network has enabled us to select trees based on superior growth, 

form, and wood properties. 

• This trial network could also be used to evaluate carbon sequestration and biomass 

feedstock production by durable eucalypts. 

• NZDFI species coppice vigorously (regrow from a cut stump) following harvest. Living root 

systems store more carbon than systems where trees have to be replanted following 

harvest3. They also provide continuing soil protection on steep erodible slopes. 

• NZDFI has been breeding these species in dry environments to ensure their adaptability and 

drought tolerance. They are therefore resilient to predicted changes in climate in New 

Zealand’s northern and eastern regions.   

• NZDFI durable eucalypts have other many benefits, including: 

o Produce naturally durable timber (so toxic chemicals are NOT needed to confer 

durability) 

o Produce nectar and pollen at times of year when other supplies are limited, 

benefitting birds and bees and enhancing biodiversity. 

The Climate Change Commission Draft Advice document describes the need for fast-growing 

plantation forests as an important short-term contributor to meeting New Zealand’s 2050 emissions 

reduction targets. The Commission proposes that ‘the trajectory expected under current policies up 

until 2030, averaging around 25,000 hectares per year. From 2030 onwards, the rate of afforestation 

for carbon removals would reduce. In total, around 380,000 hectares of new exotic forestry would be 

established by 2035’ (Draft Advice, p67).  

While not explicitly stated, the remainder of the document assumes that these new exotic forests 

will be radiata pine. The Supporting Evidence document does include comment that there are 

potential benefits to having a more diverse range of exotic forestry species planted (Ch5, p8), but 

 
1 See Section 1.2.4 
2 Bootle, K. R. (2005). Wood in Australia. Types, properties, and uses, McGraw-Hill Australia 
3 Berhongaray, G., M. S. Verlinden, L. S. Broeckx, I. A. Janssens and R. Ceulemans (2017). "Soil carbon and belowground 
carbon balance of a short-rotation coppice: assessments from three different approaches." Global change biology. 
Bioenergy 9(2): 299-313 
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the report is dismissive and states: ‘some of these species such as eucalypts grow faster than pine 

but sequester carbon at a lower rate.’4. 

There is no science-based evidence provided to support this statement. Nor is there any further 

information or analysis provided of the potential for fast-growing exotic species other than radiata 

pine to contribute to emissions reduction targets. The NZDFI has been working since 20085 towards 

its vision of developing sustainable hardwood industries in New Zealand’s regions. For these 

industries to be possible they will require a future log supply from 60,000 hectares of eucalypt 

plantations that produce durable hardwoods. These are Eucalyptus species with either Class 1 or 

Class 2 durability as defined by the Australian Durability Standard6.   

By working with regional partners, NZDFI aims to have these forests established by 2050 on a mix of 

pastoral land and radiata pine cut-over. Twelve regional localities have been identified with potential 

to establish 5,000 hectares of eucalypts to ensure a wood supply catchment within a 40-km distance 

of a future central wood processing industry7. Recent research into diversifying the Hawke’s Bay 

Region’s forest resource8 proposed that a wood supply catchment of 5,000 hectares, planted over 30 

years (i.e. the equivalent of 170 ha per year over 30 years) could produce the sustainable log supply 

required for investment in a small-to-medium scale regionally based hardwood sawmilling and 

remanufacturing business.  

The indicative value for each of these regional enterprises is estimated at $85 million GDP and 

around 200 full-time equivalent jobs (FTEs).  If all 12 catchments are developed, there is the 

potential to deliver over $1 billion in GDP and 2400 FTEs from 2050 onwards. 

Our vision is for these forests to contribute to NZ’s overall sustainability and circular bioeconomy. 

They will enable a future domestic supply chain which could produce up to 360,000 cubic metres of 

durable hardwood to supply a range of markets (Table 1): 

 
4 See Section 1.2 
5 Millen, P. (2009). NZ Dryland Forests Initiative: a market focused durable eucalypt R&D project. Pages 57-74 in L. A. 
Apiolaza, S. V. S. Chauhan, and J. C. F. Walker, editors. Revisiting eucalypts. Wood Technology Research Centre, University 
of Canterbury, Christchurch, N.Z. 
6 AS5604 (2005). Timber - Natural durability ratings, Australian Standard 
7 See Section 2 
8 Hall, Peter (2020). Assessment of afforestation and future wood processing opportunity with non-radiata species - Wairoa 
District, Scion, 2020. 

https://nzdfi.org.nz/about-nzdfi/about-durable-eucalypts/
https://nzdfi.org.nz/grower-information/the-australian-durability-standard/
https://nzdfi.org.nz/grower-information/guidelines-for-growers/regional-strategies/
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Table 1: Durable hardwoods: market opportunities and current value. 

Market opportunity Current market value 

Sawn timber - domestic substitution of CCA treated 

for outdoor use. 

$280-320 million per annum based on 

retail value of $700-800 per m3. 

Posts and poles - substitution of CCA treated posts for 

vineyards, agriculture and horticulture. 

$210-240 million per annum based on 

retail value of $700-800 per m3. 

Hardwood imports - Substitution of high value 

hardwood imports – over 29,000 m3 lumber, 3,000 m3 

sleepers and 5,000 m3 posts/poles (MPI 2017). 

$53.3 million in 2017. 

5-year average value of over $1400 

per m3.. 

Exports - significant lumber and log export potential 

to replace Australian and tropical hardwoods. 

Annual export value of 100,000m3 of 

hardwood could be $140 million. 

Veneer - as a component of high value and high 

strength hardwood laminated veneer lumber (LVL) 

and cross-laminated timber (CLT). 

International value of high strength 

veneer is $400 - 500 per m3. 

 

In addition to our strategy for planting wood supply catchments, additional areas could be suitable 

for planting permanent eucalypt forests for carbon sequestration. 

NZDFI’s 13-year research and development programme has selected and improved a number of 

durable eucalypt species. Our extensive trial network makes a research project focused on 

evaluating biomass and carbon sequestration possible, as well as research into other benefits that 

durable eucalypt forests could offer if grown in short rotations and by exploiting their propensity to 

coppice vigorously (regrow from a cut stump). 

Non-durable eucalypts9 (principally E. nitens, E. fastigata, E. regnans) are already grown on a large 

scale in plantation forests for chip and pulp production in the Central North Island and Southland. 

The higher density and fast early growth of these non-durable species compared to radiata pine are 

reasons why they have been favoured by some carbon forestry and permanent forest investors in 

recent years. NZ research has also demonstrated that eucalypts can be more productive than other 

species of hardwoods in terms of biomass production (e.g. poplars, willows and acacias)10.   

New forests of NZDFI’s selected eucalypt species could contribute to meeting the Climate Change 

Commission objectives for new exotic forest. They offer the following additional benefits to the 

grower: 

 
9 Note: non-durable eucalypts are defined as all species in Class 3 durability and above in the Australian 
National Standard. 
10 Sims, R.E.H., Maiava, T.G., Bullock, B.T., (2001) Short rotation coppice tree species selection for woody 
biomass production in New Zealand. Biomass and Bioenergy 20, 329-335.  
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• eucalypts are versatile, and can be grown under different regimes, including short rotations 

for posts, poles and biomass, longer rotation for sawlogs, continuous cover (selective 

harvesting) or permanent carbon forests (no harvest) 

• NZDFI species’ propensity to coppice following harvest could allow regrowth to be managed 

instead of re-planting sites, which would offer protection on steep erodible slopes 

• as the roots of coppicing species remain alive after harvest, the overall carbon capture is 

likely to be greater than for non-coppicing species where roots decay and emit carbon over 

several years after harvest11 

• timber produced is naturally durable, strong, and suited to high-value products, many with 

potentially long lifespans thereby contributing to carbon storage in harvested wood 

products (HWP)  

• natural durability means no toxic chemical treatment is required, delivering better 

environmental outcomes than softwood species both in situ and at the end of life: eucalypt 

timber can be used for biofuel or e.g. chipped/recycled for other uses rather than requiring 

special disposal measures 

• eucalypt oils extracted from foliage have potential for pharmaceuticals and other novel 

products  

• NZDFI’s eucalypt species support birds and bees through production of pollen and nectar 

and allow a native understorey to develop in some environments with sufficient rainfall and 

native seed sources 

• NZDFI’s eucalypt species are suited to farm forestry and if planted in grassland plantations 

can be grazed by sheep 

• NZDFI’s eucalypt species are well adapted to future climate change predictions for NZ’s drier 

northern and eastern regions.  NZDFI has been breeding these species in dry environments 

to ensure their adaptability and drought tolerance. They are resilient in other ways – e.g. 

even after wildfires they can recover their entire crown and do not need felling and 

replanting, unlike most other species. 

 

Potential negative impacts of eucalypt plantations 

Environmental risks can arise from poor planning and site choice for eucalypt plantations. These 

include the potential hazard eucalypts can pose in a wild fire; their high water demand reducing 

supplies for other users; and the potential for wine taint in the vineyard or for wildings in some 

environments.   

These risks warrant further consideration and investigation by individual forest growers before 

planting and plantations (of any species) are excluded by regional councils in some environments. 

 
11 Berhongaray, G., M. S. et al (2017) op cit  
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1. Evidence for our eucalypts 

‘Production forests could play multiple roles in the transition to low emissions. This includes as a 

carbon sink in the short to medium term, by providing low emissions wood products to replace 

higher emissions alternatives, and by substituting bioenergy for fossil fuel use.’  (Draft Advice 

p122) 

1.1 The New Zealand Dryland Forests Initiative  

The New Zealand Dryland Forests Initiative (NZDFI) is a collaborative research and development 

public/private funded initiative, formed in 2008. The NZDFI was established in response to local 

community and industry concern over the use of CCA-treated radiata pine in Marlborough vineyards. 

NZDFI saw the potential to develop a sustainable naturally durable hardwood replacement, and at 

the same time provide landowners with a new forestry alternative suitable for the increasingly dry 

summer conditions being experienced in many northern and eastern parts of New Zealand. 

Over the past 13 years, NZDFI has been breeding selected durable eucalypt species and researching 

wood properties and forestry regimes, with a vision of developing multi-regional hardwood 

industries worth up to $1 billion annually. Our goal is for a total 60,000 hectares of durable eucalypt 

forests to be planted by 2050. Establishment of these forests is proposed to create 12 wood supply 

catchments in regions suitable for growing the eucalypt species selected by NZDFI.  

NZDFI’s eucalypts are drought tolerant and can growing in low rainfall environments: NZDFI ‘s 

breeding programme has focused on improving species that are adapted to the warmer northern 

and eastern parts of New Zealand making them resilient for the climate changes scenarios of these 

regions12.  

1.2 Durable eucalypts and carbon sequestration 

To date, NZDFI’s primary research and development focus has been to develop durable eucalypt 

forestry as a productive land use option with multiple benefits in addition to the production of 

durable hardwood.  

We are selecting high-performing species and families based on their fast early growth rates and 

superior durable hardwood properties13,14. Our breeding and propagation programme is now 

producing the first generation of 300,000 improved planting stock which will be established by 

growers from 2021 onwards. This has been made possible with funding from Te Uru Rākau’s 1 Billion 

Trees partnership programme15  

Our improved eucalypt nursery stock will grow fast and produce dense durable heartwood that 

sequesters large quantities of carbon.  

 
12 Climate change scenarios for New Zealand. https://niwa.co.nz/our-science/climate/information-and-
resources/clivar/scenarios  
13 Li, Y., L. A. Apiolaza and C. Altaner (2018). “Genetic variation in heartwood properties and growth traits of Eucalyptus 
bosistoana.” European Journal of Forest Research 137(4): 565-572 
14 Li, Y., M. Sharma, C. Altaner and L. J. Cookson (2020). “An approach to quantify natural durability of Eucalyptus 
bosistoana by near infrared spectroscopy for genetic selection.” Industrial Crops and Products 154: 112676. 
15 NZDFI/1BT Partnership Project No. 0495 

https://nzdfi.org.nz/
https://niwa.co.nz/our-science/climate/information-and-resources/clivar/scenarios
https://niwa.co.nz/our-science/climate/information-and-resources/clivar/scenarios
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Forest growers and farm foresters can choose from a range of durable eucalypt growing regimes, 

including short rotation regimes (15-20 years) for posts and poles, longer rotation (25-40 years) for 

sawlogs, continuous cover (selective harvesting) or permanent forests (no harvest regimes on 

steeper/erodible sites). The choice of growing regime will depend on grower objectives, site type, 

and likely future markets.  

Whichever growing regime is chosen, planting eucalypt forests will contribute to emissions 

reduction targets at least as effectively as radiata pine16.  

1.2.1 Growth models available for eucalypts in New Zealand 

Regular measurement of permanent sample plots (PSPs) within many plantations over a full forestry 

rotation or forest lifespan is required to collect sufficient data for accurate growth models to be 

developed.  

New Zealand forest growers have access to accurate regional radiata pine and Douglas-fir growth 

models, based on large networks of PSPs in commercially managed plantations. National-level 

models for some other species are available, based on smaller data sets. 

In the case of eucalypts grown in New Zealand, national-level growth models are available for at 

least two non-durable species (Eucalyptus nitens and E. fastigata), as these species have been grown 

in New Zealand for many years, with large areas planted in Southland and the Central North Island 

as biomass crops17. The models have been developed by Scion using regional PSP data. However, 

mature plantations of durable eucalypt species in New Zealand are limited to small woodlots, so 

mature growth data are limited to only a small number of Scion 

PSPs of E. globoidea.  

The importance of good growth data is explained in more detail 

in the following sections.  

1.2.2 The NZDFI trial network 

NZDFI has a network of over 30 trial sites across the North Island 

and north-eastern South Island (Fig 1). These trials are of two 

types: 

(i) breeding trials: these mainly comprise two priority 

species, E. bosistoana and E. globoidea 

(ii) demonstration trials: these multi-species trials are 

to assess productivity and adaptability of a diversity 

of species in different environments.   

NZDFI trials contain over 600 permanent sample plots (PSPs) 

covering a number of species. MPI funding supported early 

measurement and some subsequent measurement to record 

growth data. These PSPs are in eucalypt breeding trials and demonstration blocks, with the earliest 

dating from 2003, five years before NZDFI was formerly established.  

 
16 See Section 1.2.4 
17 See Section 1.4.2 

Fig 1: NZDFI trial sites 
planted 2009-2020 

https://nzdfi.org.nz/choosing-the-right-regime-2/


11 
 

By combining the SCION data and the NZDFI data we were able to produce a growth model for E. 

globoidea and a ten-year growth model was developed for E. bosistoana using only NZDFI data18,19. 

A full tree taper function for E. globoidea that includes estimates of heartwood is currently under 

development. 

Our next step is being able to undertake full tree productivity research so as to develop biomass 

models for our species using existing data and by re-measurement of our PSPs.    

1.2.3 Calculating carbon capture in ETS-registered eucalypt plantations 

NZDFI’s eucalypt species are classified as Exotic Hardwoods within the ETS. This category covers a 

multitude of species, including poplars and willows, oaks, and acacias, as well as the wide range of 

eucalypt species grown in New Zealand. 

Where any one forest-owning entity has less than 100 hectares registered, generic national MPI ETS 

Look-up Tables are used to estimate the amount of carbon sequestered by the trees. The amount of 

carbon per hectare estimated to be sequestered by ‘exotic hardwoods’ over a 30-year rotation is 

shown below: it is emphasised that the tables are a very broad-brush approach to measuring the 

growth rate of specific eucalypt species grown in plantations throughout New Zealand. 

Age of trees  1 - 5 6 – 10 11 -15 16 - 20 21 - 25 26 - 30 

CO2/ha for 5-year period 63 188 158 117 92 67 

CO2/ha total accrued 63 251 409 526 618 685 

If a forest-owning entity has more than 100 hectares registered in the ETS, the trees will be 

measured once every five years under the Field Measurement Approach (FMA), producing 

‘Participant Specific Tables’ which reflect more accurately the amount of carbon stored in the trees 

on a specific property. Whether this is more or less than the Look-up Tables will depend on the site 

and growth rate of the trees and the amount of total biomass produced. 

The ETS tables are also limited to only 35 years and yet in Australia some species have been 

recorded as living for over 400-500 years.  

1.2.4 Comparison of carbon capture from two NZDFI Marlborough trial sites 

NZDFI has undertaken some growth modelling work on one its priority species, E. bosistoana20, using 

PSP data collected from our trials.  

Graphs 1 and 2 below show a comparison between NZDFI’s modelling (using existing E. nitens 

growth and taper functions21 and assuming that stem volume was 50% of total biomass) and the MPI 

ETS Look-up Tables in two contrasting trial sites. The two NZDFI sites have been classed as ‘high 

productivity’ and ‘low productivity’ respectively. The graphs highlight the differences between: 

 
18 Salekin, S., Mason, E. G., Morgenroth, J., & Meason, D. F. (2020). A preliminary growth and yield model for Eucalyptus 
globoidea (Blakely) plantations in New Zealand. New Zealand Journal of Forestry Science, 50. 
19 Salekin, S., Mason, E. G., Morgenroth, J., Bloomberg, M., & Meason, D. F. (2019). Modelling the Effect of Microsite 
Influences on the Growth and Survival of Juvenile Eucalyptus globoidea (Blakely) and Eucalyptus bosistoana (F. Muell) 
in New Zealand. Forests, 10 (10), 857 
20 NZDFI Strategy p7-18 
21 Candy, S.G., (1997) Growth and yield models for Eucalyptus nitens plantations in Tasmania and New Zealand. 
Tasforests  (9) 167-194. 

https://nzdfi.org.nz/project-update-july-december-2020-2/#researchupdates
https://nzdfi.org.nz/project-update-july-december-2020-2/#researchupdates
https://www.mpi.govt.nz/dmsdocument/4762/direct
https://www.mpi.govt.nz/dmsdocument/4762/direct
https://nzdfi.org.nz/wp-content/uploads/2020/03/SWP-T076-NZDFI-Regional-Strategy30th-March-2020_-Final.pdf
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(i) the two NZDFI case study sites (high and low productivity)  

(ii)  NZDFI growth data and MPI ETS growth data to age 35 years. 

 

 

Graph 1: High productivity site comparison of NZDFI model and 
MPI Look-up Tables. 

Graph 2: Low productivity site comparison of NZDFI model and MPI 
Look-up Tables. 

 

It is worth noting that these calculations do not capture the high density of NZDFI’s eucalypts (see 

1.2.5 below).   

1.2.5 The importance of wood density in carbon sequestration 

Different tree species produce wood of different densities (measured in kilogrammes per cubic 

metre – kg/m3). The higher the wood density, the greater the amount of carbon that is stored in 

cellular tissues.22 Durable eucalypt hardwood is denser than many other species; furthermore, 

different eucalypt species have different densities23 and older wood of all species is generally denser 

than younger wood. NZDFI’s species all produce high density hardwood even when young trees. 

Table 2: Relative density of NZDFI eucalypt species (old growth), E. nitens and radiata pine24. 

Species Air density 
(kg/m3) 

E. bosistoana 
 

1100 

E. globoidea 
 

880 

E. quadrangulata 
 

1030 

E. cladocalyx 
 

1090 

E. nitens 650 

Pinus radiata 480 - 520 

 

 
22 Phillips, O. L., M. J. P. Sullivan, T. R. Baker, A. Monteagudo Mendoza, P. N. Vargas and R. Vásquez (2019). "Species 
Matter: Wood Density Influences Tropical Forest Biomass at Multiple Scales." Surveys in Geophysics 40(4): 913-935. 
23IEA Bioenergy Task 43:2011:01. Promising resources and systems for producing bioenergy feedstocks: Eucalypts New 
Zealand.  
24 Bootle, K. R. (2005). Wood in Australia. Types, properties, and uses, McGraw-Hill Australia 
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The first four species in Table 2 are durable eucalypts, and density figures are based on Australian 

old-growth timber25. Timber with a density greater than 1000kg/m3
 is heavier than water so does not 

float, which puts these figures in perspective.  

Table 3: Density of two young (<3 yrs old) durable eucalypt timbers 

Species Young timber 
<3 yrs (NZ) 
Air density 

(kg/m3) 
 

Old growth 
timber 

Air density 
(kg/m3) 

 

E. bosistoana 
 

816 1100 

E. quadrangulata 
 

656 1030 

E. nitens26 450  

P. radiata27 350-400  

 

Table 3 shows results from NZDFI research28 into the wood properties of two durable eucalypt 

species at age 2.5 years and confirms their relatively lower density compared with old growth timber 

(but note the density of these young durable eucalypts is higher than e.g. radiata pine and the non-

durable E. nitens at a similar young age and as indicated in Table 2). What our research did discover 

that there were some individuals with higher density than average and that this is heritable.  

This research was undertaken by NZDFI to select eucalypts with desirable wood property traits at a 

very young age to speed up the breeding cycle. By making these selections NZDFI is already making 

significant gains in improving wood properties and reducing tree variability. 

1.2.6 Average rates of carbon storage by eucalypt plantations 

The Supporting Evidence (Ch 5, p6) takes the position that, as long as exotic plantation forests are 

harvested and replanted in perpetuity, they will always store an average ‘steady state’ amount of 

carbon (the carbon stock). The Evidence document provides data for radiata pine managed on a 28-

year rotation, with and without an estimate for the carbon stored as harvested wood products 

(HWP):  

Radiata pine forests harvested at 28 years, then replanted, could store an average of 517 tCO2 (not 

including HWP), to 752 tCO2
 (including HWP) per hectare. (Evidence document Ch 5, p6). 

One hectare of radiata pine could sequester carbon at an average rate of 34 t CO2 each year over 30 

years. The long-term average carbon stock of about 600 tCO2/ha is reached after about 30 years for 

a forest on a 28-year rotation. 

 
25 AS5604 (2005). Timber - Natural durability ratings, Australian Standard.  
26 Sharma, M., T. McLaughlin, C. Altaner, S. Chauhan and J. Walker (2014). Developing a Quality Eucalypt Resource: a 
review of alternatives. Australian Forest Growers Biennial Conference Lismore, Australia, 26-29 Oct 2014 
27 Chauhan, S. S., M. Sharma, J. Thomas, L. A. Apiolaza, D. A. Collings and J. C. F. Walker (2013). "Methods for the 

very early selection of Pinus radiata D. Don. for solid wood products." Annals of Forest Science 70(4): 439-449. 
28 Altaner C.M. (2019) Minimising growth strain in eucalypts to transform processing 

https://nzdfi.org.nz/wp-content/uploads/2020/11/Minimising-growth-strain-in-eucalypts-to-transform-processing-Altaner-2019.pdf
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These statements lack any explanation of how the numbers were arrived at and the reference 

provided is not readily available. 

The same analyses could in theory be undertaken using eucalypt specific growth models and 

knowledge of eucalypt timber density, to provide an estimate of the carbon stock stored in eucalypt 

plantations harvested and replanted in perpetuity. However, we emphasise that use of averages can 

be misleading at best, (as the significant regional differences in radiata pine sequestration in the MPI 

Look-Up Tables illustrate) and site and species-specific data are required to provide robust 

estimates. 

One advantage NZDFI’s eucalypts offer is their ability to coppice vigorously due to presence of a 

lignotuber29 . So more research is required to investigate their potential for below ground carbon 

storage.  

1.2.7 Using the MPI ETS Look-up Tables to measure eucalypt growth rates and carbon 

sequestration 

Some new eucalypt species-specific tables (including E. fastigata, E. regnans and E. globoidea) are 

now under development by Scion for Te Uru Rākau30.  

However, until these new tables are produced, the likelihood is that any analysis of eucalypt growth 

rates and carbon sequestration using the MPI ETS Look-Up Tables will be inaccurate.  There are two 

main areas of potential inaccuracy arising from use of the Tables: 

1. use of generic growth rates – eucalypt (and other hardwood species) growth rates vary 

widely depending on species and site, and the ‘Exotic Hardwood’ averages are likely to be 

inaccurate and unrepresentative 

 

2. use of generic carbon sequestration rates – the Look-up Tables measure carbon sequestered 

as tonnes of CO2 /ha. The denser wood is, the more carbon is stored31, so two species with 

apparently similar growth rates can sequester different amounts of carbon per hectare.  

There is a comment in the Supporting Evidence (Ch5, p8):  

‘eucalypts grow faster than pine but sequester carbon at a lower rate (Note: this is because eucalypts 

would have a lower diameter at breast height)’.  

There is no scientific reference or evidence provided by the Climate Change Commission to support 

this conclusion and it is NZDFI’s contention that on some sites eucalypts will sequester carbon at a 

higher rate than radiata pine.   

In summary: accurate species-specific and age-specific growth (biomass) and wood density data is 

essential to assess carbon sequestration of trees at any given age. 

We highlight this as the Climate Change Commission’s recommendations to Government, and the 

Emissions Trading Scheme’s carbon sequestration calculations, need to be science-based with 

 
29 https://en.wikipedia.org/wiki/Lignotuber  
30 Dr Dean Meason, Scion, pers comm. 
31 Phillips et al (2019) op cit 

https://en.wikipedia.org/wiki/Lignotuber
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species-specific carbon sequestration tables backed by further research to produce robust data for 

accurate modelling. 

 

1.3 Benefitting from genetic improvement 

Improving forest genetics and forest management techniques could lead to higher wood density and 

volume. This would lead to an increase in carbon removals and storage per hectare. (Evidence Ch 5, 

p13). 

The Supporting Evidence (p13) states that improved forest genetics, while not focusing on timber 

density, may result in an increase in forest volume of 15% by 2030, and a potential doubling of 

productivity by 2050. These estimates are based on anticipated breeding and productivity gains in 

radiata pine which will be funded by industry and government.  

Radiata pine has had over 70 years of investment in genetic improvement in New Zealand, 

compared to NZDFI’s 13 years’ work on durable eucalypts. NZDFI has been making selections and is 

confident that 1st generation nursery stock will deliver 15-20% improvements in growth and 

heartwood development that will also increase carbon sequestration rates. There is significant 

potential to make further selections for improvement in growth to provide nursery stock for planting 

permanent forests. 

In summary: new plantations of NZDFI eucalypts whether for harvest or long-term carbon 

sequestration can be part of NZ’s emissions reductions. They can deliver multiple benefits, including 

rapid early rates of carbon sequestration, which are likely to be higher than radiata pine on some 

sites.   

A high priority is to undertake biomass research to generate the data needed to develop species-

specific tables for carbon capture (tonnes CO2/ha) by different eucalypt species with different wood 

densities and at different sites. 

 

1.4 Durable eucalypts: supporting a circular bio-economy 

The CCC Draft Advice (p14) states: 

There are three ways to increase the carbon stored in HWP: 

1. Increasing the amount of new forests and increasing yields in existing forests 

2. Shifting the product mix to more long-lived products 

3. Making products last longer through recycling or circular economy approaches 

Around 60% the radiata pine grown in New Zealand is exported as raw material - logs, wood chip or 

pulp) where it is used for short life-span products. Significant investment in domestic processing 

capacity would be required to increase the timber volume going into long-lived products. Investing in 

domestic processing facilities could result in a best-case scenario of up 31.3 Mt CO2 removals 

between 2021-2050.  
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1.4.1 Durable eucalypts – long-lived products and markets 

NZDFI is a market focused and has undertaken significant research of both domestic and export 

market opportunities for durable hardwood.  

NZDFI anticipates that the durable hardwood grown in our proposed wood supply catchments will 

be processed regionally (see Section 1.4). Product research and development by the University of 

Canterbury’s School of Forestry has demonstrated traditional and novel applications that are long-

lived.  

NZDFI’s species, by their nature, produce strong and highly durable hardwood. This is well suited to 

applications that require long life-spans – whether in New Zealand or overseas - retaining the carbon 

as a HWP for many more years than the products produced from exported radiata pine logs, which 

often are used for products with short lifespans32.  

The genesis of the NZDFI33 was due to local community and industry concern over the use of CCA-

treated pine in Marlborough vineyards realising the potential to develop a sustainable naturally 

durable hardwood replacement.  

Since 2008 there has been significant expansion of viticulture, and also of several key horticultural 

industries including kiwifruit and apples that use CCA-treated pine trellis structures. A recent 

report34 has quantified the agricultural and horticultural CCA-treated wood market in New Zealand 

in both conventional and organic production systems (Table 4), and we now know that this market 

alone is worth $210-$240 million per year. There is international interest by consumers of NZ-grown 

produce about the environmental credentials of food production with organic producers unable to 

use CCA treated timber.  

Table 4: Annual market demand for CCA-treated timber, m3//yr 

Sector Total market 
(m3 per year) 

Vineyards 25,734 

Kiwifruit 8,466 

Apples 8,626 

Pastoral 249,038 

Organic (all sectors)* 14,288 

Total 306,152 

* Estimate based on Organics Aotearoa (2018) data35 

On average, a vineyard has around 600 posts per hectare. CCA-treated softwood posts are easily 

broken, especially in mechanised operations, resulting in high replacement rates (~5% per year), as 

well as a significant disposal problem because of the long-term hazard that chrome, cupper and 

arsenic poses to the environment. NZDFI research in conjunction with trials in Marlborough 

vineyards confirmed that durable eucalypt posts are much stronger and less likely to break, and 

 
32 Manley, B., & Evison, D., (2017). Quantifying the carbon in harvested wood products from logs exported from New 
Zealand. NZ Journal of Forestry 62(3), 36-44. 
33 Millen (2009) op cit 
34 van Bruchem, B. (2020). Analysis of the treated wood market for Agricultural and Horticultural uses in New 

Zealand. Bachelor (hon) of Forestry Science, University of Canterbury. 
35 Organics Aotearoa New Zealand. (2018). New Zealand Organic Sector Market Report. 

https://www.marlborough.govt.nz/repository/libraries/id:1w1mps0ir17q9sgxanf9/hierarchy/Documents/Your%20Council/Meetings/2017/Environment%202017%20List/Environment_16_March_2017_Item7_Vineyard_Post_Pile_Investigation_Ver10.pdf
https://nzdfi.org.nz/wp-content/uploads/2021/01/Boris-van-Bruchem-Dissertation.pdf
https://nzdfi.org.nz/wp-content/uploads/2021/01/Boris-van-Bruchem-Dissertation.pdf
https://nzdfi.org.nz/naturally-durable-timber-posts-perform-well-over-a-decade-in-marlborough-vineyards/
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were still performing well in terms of durability after over 11 years36. The Marlborough Research 

Centre, New Zealand’s premier wine industry research facilitator, is a founding partner and 

administers NZDFI’s R&D programme from its Blenheim campus.  

Products made from durable hardwoods can replace (high emissions) concrete and steel in various 

construction applications – for example high-strength engineered wood products such as laminated 

veneer lumber (LVL) are being increasingly used in medium-rise building construction37. Eucalypt 

veneer can form a component of LVL; it is much stronger than radiata pine and is comparable to 

steel and concrete, opening up new possibilities to substitute steel and concrete in large scale 

buildings. When used in applications such as LVL, the timber is likely to be in situ for many decades. 

Durable eucalypt timbers also have the potential to last for many decades in applications such as 

wharf timbers, sleepers and crossarms on power poles; also as flooring, in joinery and in furniture. 

Durable eucalypt timbers may also offer an alternative to New Zealand’s native timbers, at least in 

buildings where the cultural significance is such that non-native timbers are acceptable. 

‘It is likely that timber harvested from native plantations would go into long-lived products that 

would store carbon for a long time (e.g. whare tipuna). Ch5, p9. 

In summary: Highly durable, high-strength hardwood from NZDFI’s eucalypts will have potential for 

use in a range of long-life applications, thereby increasing New Zealand’s HWP storage.  

 

1.4.2 Durable eucalypts for biomass feedstock 

Exotic forestry will play an important role in providing biomass feedstock to the bioeconomy, to be 

used as a replacement for fossil fuels. (Draft Advice, p49) 

Eucalypts are grown in short rotations in many countries to produce biomass which is either used in 

biofuels or as fibre for pulp. New Zealand too has large areas of non-durable eucalypts being grown 

in short rotations with plantations grown for fibre/chip in the Central North Island and Southland. 

Growers are exploiting eucalypts’ fast early growth rates and high volumes of biomass production – 

fibre which is highly suited to some types of pulp and paper production.  

These short rotation crops make up the bulk of all eucalypts grown in New Zealand. National Exotic 

Forest Description (NEFD 2020) data confirm that, of the 21,485 hectares of eucalypts recorded in 

New Zealand, over 6,700 hectares are in the Central North Island, and over 11,000 hectares are in 

Otago and Southland.  

 

 

 

 
36 Millen, P., C. Altaner and H. Palmer (2018). "Naturally durable timber posts performing well." New Zealand Tree 

Grower 39(1): 24-26. 
37 Kakitani, T. (2017). The global timberlization movement and the potential for durable eucalypts. Durable 

Eucalypts on Drylands: Protecting and Enhancing Value, Blenheim, NZ, New Zealand School of Forestry. 

https://www.youtube.com/watch?v=x4sDf0B2DLA
https://www.youtube.com/watch?v=x4sDf0B2DLA
https://www.mpi.govt.nz/dmsdocument/43540-2020-NEFD-report
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Table 3: NEFD 2020 data: eucalypts by territorial authority 

 

More detailed analysis of the NEFD data combined with other knowledge indicates: 

• almost all the Central North Island resource (over 5680 ha) is in Taupo and South Waikato 

Districts – these are a mix of E. fastigata, E. regnans and E. nitens plantations which are 

grown specifically for fibre to supply pulp mills in the Central North Island  

• some eucalypt plantings in the Central North Island and Hawke’s Bay over the past 10 years 

are known to be new permanent carbon forests  

• over 9,800 ha of the Otago/Southland resource is in Southland – these are E. nitens 

plantations grown and chipped in Southland by Southwood Export Ltd and exported via the 

Bluff port  

• in the past 10 years 2.366 million durable eucalypt seedlings have been sold by nurseries 

principally in the North Island and Marlborough38. A further almost 0.7 million have been 

planted in NZDFI trials. The increase in eucalypt planted areas seen in the NEFD data will in 

part be due to this. 

There have been various phases of research in New Zealand into the potential of eucalypts (and 

other species) for short-rotation crops and for biomass and bioenergy39,40,41 . The 2011 IEA Bioenergy 

report reviewed data from a number of NZ trials of eucalypts grown for biomass and bioenergy. The 

authors found that trials over the years have tended to be ‘one-offs’, with no long-term trial series 

focussing on biomass/bioenergy production.  

Conclusions from the report included: 

(i) while radiata pine plantations are likely to be the main source of biofuels, eucalypts 

should also be part of any bioenergy forest plantations in New Zealand   

(ii)  there is a need to evaluate species with high wood density and high to moderate 

volume growth rates for biomass purposes.  

In addition, the importance of matching species to site was highlighted: ‘Eucalypt species tend to be 

favoured because of their fast initial growth rate and ability to generate high stem wood volumes at 

an early age. However, more research is required to match species to site specifically for bioenergy.’  

 
38 Forest Growers Research Nursery Survey, May 2020 
39 IEA Bioenergy 2011 op cit 
40 McKinley et al op cit 
41 Sims et al 2001 op cit 

Area planted in eucalypt species by territorial authority, as at 1 April 2020

1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-50 51-60 61-80 Total

Northland Region total 44 6 27 42 95 58 59 148 86 4 9 578

Central North Island Region total 1,217 3,127 248 781 581 243 34 131 55 210 95 6,722

East Coast Region total 148 178 5 0 30 45 9 97 17 4 6 539

Haw ke's Bay Region total 327 365 200 147 0 9 5 26 22 2 0 1,103

Southern North Island Region total 137 52 11 19 20 16 5 54 126 5 3 448

North Island total 1,873 3,728 491 989 726 371 112 456 306 225 113 9,390

Nelson and Marlborough Region total 57 46 18 12 2 7 6 30 21 0 0 199

West Coast Region total 10 0 0 0 3 3 1 232 224 1 7 481

Canterbury Region total 7 0 0 19 23 24 8 7 0 0 10 98

Otago and Southland Region total 1,012 1,909 1,214 2,257 3,055 1,044 514 216 83 1 12 11,317

South Island total 1,086 1,955 1,232 2,288 3,083 1,078 529 485 328 2 29 12,095

New Zealand total 2,959 5,683 1,723 3,277 3,809 1,449 641 941 634 227 142 21,485

Age class (years)
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Some durable species have been included in the earlier research into biomass and bioenergy, and 

there is good potential to build on this work and combine biomass production with NZDFI’s other 

target products and markets. The research by Sims et al (2001) compared eucalypts with other 

species in terms of their potential for short rotation coppice. It found that the eucalypt species 

trialled were more productive when grown as short rotation crops than other hardwoods (poplars, 

willows and acacias). 

In other countries growing short-rotation eucalypt crops for biofuel is a well-established and 

important part of the forest industry. Operations are large-scale and highly mechanised. Their high 

density also gives them a high calorific value when used for fuel wood. Eucalypt biofuel is used to 

produce charcoal that is used in steel manufacture in Brazil. In New Zealand they could be used in 

the production of wood pellets with a higher energy output than pine.   

Biomass production from New Zealand’s radiata pine plantations would most likely be 

predominantly based on crop residues such as branches, low value logs and bark, which would be 

salvaged from whole-tree harvesting sites as a by-product, and chipped, either on site or at a central 

facility. 

NZDFI is developing the concept of a short-rotation (15-20 year) peeler pole regime on sites with 

gentle topography to allow for mechanised harvesting. Similar short-rotation regimes are already 

operating in Australia. Harvesting could include the full stem and crown of trees, with logs utilised 

for durable veneer, posts and poles. In a similar way to the salvage of radiata pine residues 

described above, branches and other low value residues could be chipped for biomass in a fully 

mechanised operation.  

In addition, eucalypt foliage has the potential to be used to produce pharmaceuticals oils42. Research 

at the School of Forestry is underway into the suitability of NZDFI species for this high-value market. 

Research in Australia has shown the potential to produce aviation fuel from eucalypt foliage. 

A key advantage of eucalypts if grown on relatively short rotations is that many species will coppice 

(regrow from the cut stump) rapidly after harvest, avoiding replanting costs (for at least 2-3 

rotations), and generating new growth much more quickly than newly planted seedlings due to their 

existing root structure. This can also reduce the risk of catastrophic erosion after harvest on some 

sites.  

1.4.3 Residues from processing operations 

The proposed regional wood processing operations envisaged will generate significant residues, 

including bark, sawdust, shavings, chip and slabwood. Smaller residuals are likely to be used by 

boilers and kilns supplying heat to the processing plants; some may also go into landscaping and 

mulch.  

Markets will need to be developed for larger residuals such as chip and slabwood. Durable eucalypt 

off-cuts will likely be in high demand for firewood because of the high density of the timber; wood 

pellets are another relatively low-tech option.  

 
42 Boland, D. J. (Douglas J.) & Brophy, J. J. (Joseph John), 1943- & House, A. P. N. (Alan Pennock Newton), 1954- 
& Australian Centre for International Agricultural Research & CSIRO (1991). Eucalyptus leaf oils : use, 
chemistry, distillation and marketing. Inkata Press, Melbourne 

https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.910.1468&rep=rep1&type=pdf
https://nzdfi.org.nz/grower-information/growing-ground-durable-eucalypts/growing-regimes/choosing-the-right-regime/nzdfis-four-growing-regimes/
https://nzdfi.org.nz/wp-content/uploads/2020/11/Growing-processing-and-marketing-smaller-durable-hardwood-logs-Australian-style.pdf
file:///C:/Users/Harriet/Documents/Climate%20Change%20Commission%20report/Research%20Updates%20from%20UC/NZDFI%20Post-Grads
https://www.huffingtonpost.com.au/2016/09/19/top-gum-eucalyptus-leaves-are-the-future-of-jet-engine-fuel_a_21475336/
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However, research into novel products based on woody biomass is underway at Scion and 

internationally43, and the MPI is working on an Industry Transformation Plan to support a low-

emissions, bio-circular economy.  

In summary: NZDFI’s vision for 60,000 hectares of new eucalypt forest has the potential to 

complement biomass feedstock for bioenergy production from radiata pine forests. Eucalypts has 

fast early growth rates and produce a high-density product. Systems and expertise in growing 

eucalypts for biomass are already available in NZ; we propose regimes which combine high-value 

solid wood and veneer production with biomass and possibly pharmaceutical oils.  

Residuals produced by proposed durable eucalypt processing operations will be used either for bio-

energy on-site, marketed directly or processed further, in what will be a very-low or zero-waste 

value chain. 

 
43 Hall (2020) op cit 

https://www.mpi.govt.nz/dmsdocument/38234/direct
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2. The NZDFI Strategy: Developing sustainable regional hardwood 

industries 

The NZDFI vision is for a network of twelve wood supply catchments to be established in the North 

Island and northern South Island. Developing sustainable regional hardwood industries will be 

achieved by reaching strategic annual planting targets in each wood supply catchment, agreed and 

driven by regional partners such as regional councils.  

For each catchment a centrally located processing sites needs to be identified and should be secured 

for future investment and development. These sites need about five-hectares of industrially zoned 

land with good connections to road and rail as well as ports for export. (Fig 2). 

An area of around 5,000 hectares planted over 30 years will be sufficient to supply a small-to-

medium sawmill 44. The annual planting target to establish a wood supply catchment of 5,000 

hectares over 30 years is around 170 ha per year. The catchment could then produce a sustainable 

annual log supply of 60-80,000 cubic metres necessary to support investment in a regional 

processing operation. Any surplus log supply would be available for export. Land suitable for 

establishing a regional resource of eucalypts can include LUC classes 5-7, and existing plantation 

forestry land – this is provided sites have appropriate topography and access for harvesting and 

environmental conditions suitable for NZDFI’s 

species.  

The projections – twelve catchments: 
 

• Total hardwood forest to plant: 60,000 ha  

• *Log supply required for 12 hardwood 
processors: 624,000 m3 /yr 

• Production of hardwood lumber: 360,000 
m3/yr 

• Contribution to GDP: $1.022 billion/yr. 

• Direct employment:  2400 FTEs.  

• **Return on capital employed ~25% 
 
* Integrated sawmill and remanufacturing operation 
**2020 capital set up cost of $27 million per 
business. 
 
 

 
 

Fig 2. Potential wood supply catchments to support a 

sustainable multi-regional durable hardwood industry. 

 

 
44 Assessment of afforestation and future wood processing opportunity with non-radiata species - Wairoa 
District, Peter Hall, Scion, 2020. 
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The NZDFI strategy for developing regional hardwood industries is described in full detail on the 

NZDFI website. Importantly, the employment created by these new forests and associated 

processing industries would be in the regions; while direct employment is estimated at 200 FTEs per 

catchment once processing becomes established, other jobs in areas such as log transport, 

administration and support services would also be created.  

The GDP value and employment could be greater if processing of slabs and residues can be 

developed; also if short rotation forests are grown for production of biomass feedstock.  

In summary – NZDFI already has a coherent strategy in place for developing new, diverse species 

forests in much of the North Island and the northern South Island, to be planted over the next 30 

years.  

 

 

 

https://nzdfi.org.nz/grower-information/guidelines-for-growers/regional-strategies/
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3. Other points for consideration by the Climate Change 

Commission 

A number of other points need to be made in relation to the potential for durable eucalypts as a 

component of New Zealand’s transformation to a low-carbon economy.  

1. Integrating durable eucalypts on farms 

• Durable eucalypt forests offer landowners with suitable sites and at all scales a new 

alternative to radiata pine, with many more additional benefits.  

• Our species are drought tolerant, and will survive and grow well even as the climate 

becomes warmer and drier in some parts of New Zealand 

• Farmers can become self-sufficient in durable timber for farm buildings, fencing etc  

• Durable eucalypts also enhance biodiversity through the production of pollen and nectar at 

times of year when other species are scarce, as well landscape diversity 

• The light canopy of eucalypts means livestock can be grazed within plantations, with the 

trees providing shade and shelter. 

 

2. A genuine and enduring partnership with Māori – one of NZDFI’s partners, Proseed NZ Ltd, 

is a Ngāi Tahu-owned company, and is deeply committed to the NZDFI as a long-term 

project. In addition, NZDFI is also working to engage iwi in the North Island, and already has 

trials on Māori-owned land in the Central North Island. 

 

3. Support for native forests – NZDFI supports the Climate Change Commission’s call for more 

native forests; however the harsh reality of how difficult it is to establish new native species 

forests, especially at scale, in dryland environments, and the slow growth rates of surviving 

new native plantings in these environments, must be fully appreciated. As a starting point 

we recommend a nationwide seed collection programme so as to ensure ecologically 

successful and biodiverse native forests can be planted.  

 

4. Minimising waste – we support the concept of a fully operational circular bio-economy. The 

proposed regional wood processing operations envisaged will generate significant residues, 

but these will all be utilised in a variety of high and low-tech end products. 
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4. What is needed to support the development of sustainable 

regional industries based on durable hardwoods? 

NZDFI’s vision for 60,000 hectares of new eucalypt forests planted over the next 30 years could 

make a significant contribution to New Zealand’s efforts to remove carbon from the atmosphere, as 

well as bringing wealth and employment to regional communities and providing landowners with a 

new and diverse forestry option.  

This closely aligns with the recommendations of the CCC for Government to encourage landowners 

to plant 380,000 hectares of new exotic plantations by 2035.  

In 2019 the NZDFI produced a strategy document: Durable eucalypts: A Multi-Regional Opportunity 

for New Zealand’s Drylands. The strategy covers the period 2020-2030, and identifies six focus areas: 

• Identifying markets for durable hardwoods 

• Modelling forest productivity and economic feasibility 

• Working regionally to encourage new forests 

• Continuing to build on the NZDFI research plan 

• Educating growers on durable hardwood management 

• Building industry and other partnerships to enhance support and capability. 

Key goals for each of these focus areas have been identified, and progress is being made in all areas. 

NZDFI has built strong scientific and practical foundations over the past 13 years, but much more 

needs to be done.  

4.1  Priorities for future work 

We see the following areas as priorities for future work: 

• new durable eucalypt growth/carbon sequestration models are needed, by region and by 

species 

• models need to include accurate evaluation of regenerating crops by coppicing  

• more support for developing propagation techniques to upscale seed and clonal nursery 

stock production 

• on-going wood quality/durability research needs to be continued and expanded, along with 

more product development work 

• opportunities for continuous cover regimes and permanent eucalypt forests need to be fully 

developed 

• research and evidence needed so that Building Standards include alternatives to treated 

radiata pine 

• extension/tech transfer resources for land-owners and foresters and their land management 

advisers on site x species selection and growing regimes for all land types; also how to 

maximise the carbon benefits of different regimes. 

 

 

https://nzdfi.org.nz/about/strategy-2020-2030/
https://nzdfi.org.nz/about/strategy-2020-2030/


Appendix 1.  The NZDFI koru 

 



Appendix 2.  NZDFI partners and supporters 

NZDFI’s inception in 2008 was the start of an enduring partnership and collaboration by the four 

main partners (see below), who have all invested financially and provided active support and 

resources to make this research programme happen.  

NZDFI partners and areas of activity 

Partner Area of activity 

Marlborough Research Centre Trust 

 

Trial management, trial assessments and 

outreach programme 

Proseed NZ Ltd (Ngai Tahu Farming) 

 

Seed collection, propagation, seed orchard 

management 

New Zealand School of Forestry (University 

of Canterbury) 

 

Manage a comprehensive research 

programme including: site-species matching; 

growth and yield modelling; tree health; 

breeding (growth, health, wood quality); 

wood processing. 

Vineyard Timbers Ltd Vineyard Timbers Ltd is the company of 

NZDFI project manager, Paul Millen 

 

Tree breeding is a complex, time-consuming and expensive research challenge. The partnership 

makes this possible as it is based on a collective long-term strategy, with innovative contributions by 

all key players, consistent management, and three well-organised teams of skilled people.  

NZDFI now has thousands of pedigreed individual trees under research in an internationally leading 

tree-breeding programme based on a unique trial network from the Northland to North Canterbury. 

The partners have developed close links with landowners who host a total of over 80 hectares of 

NZDFI research trials. These landowners represent a total of 32 different entities including large 

corporate owners, smaller forest growers and farm foresters, iwi and private trust forest owners, 

regional and district councils. 

Building this capability was also possible because NZDFI successfully secured additional funding and 

in-kind support from industry organisations and regional councils and leveraged substantial funds 

from government sources.  

From 2008 to 2016, $3 million was invested in the NZDFI research and development programme, 

with about $0.6 million from central government via two MPI Sustainable Farming Fund projects and 

$100,000 from AGMARDT. NZDFI’s founding partners invested $1.8 million over this time. Another 

$0.5 million has come from other supporters including Marlborough Lines, the NZFFA, multiple 

regional councils and forest growers from the east coast regions (Bay of Plenty, Gisborne, Hawke’s 

Bay, Horizons, Greater Wellington, Marlborough and Canterbury). 

https://nzdfi.org.nz/about-nzdfi/our-people/


27 
 

Then in July 2015, NZ Forest Growers Research Ltd, with funding from NZ Forest Growers Levy Trust 

(established in 2013) and the support of forest industry companies and organisations, secured a 

seven-year partnership with the Ministry of Business Innovation and Employment for the Specialty 

Wood Products (SWP) research programme. The SWP programme continues until 2022. Both the 

University of Canterbury and the Marlborough Research Centre Trust (MRCT) are contracted to 

continue with NZDFI’s durable eucalypt tree improvement programme under the SWP; Scion are 

contracted by NZ Forest Growers Research Ltd to continue research on non-durable eucalypts 

already planted in New Zealand for sawlog and pulp wood production (see below).  

 

Current NZDFI organisational structure. 

NZDFI also receives extra financial support from the partners as well as from Hawke’s Bay and 

Greater Wellington Regional Councils, the Marlborough Research Centre Trust and Marlborough 

Lines to support core management and extension costs, and to fund additional research projects. 

In addition to their substantial financial investment, Proseed also fund and manage all the seed 

collection for the NZDFI breeding programme; have undertaken the propagation and establishment 

of three hectares of grafted seed orchard and have invested in building a new propagation facility at 

their Amberley site, North Canterbury to undertake clonal research and development. 

 

https://fgr.nz/
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NZDFI partners, supporters, and hosts of some of our 33 trial sites 
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Appendix 3.  NZDFI Publications 

NZDFI publications can be found on our website in the Resources section. Some examples include: 

1. Project Updates – our six-monthly report on all research and development activities 

2. Strategy and Research Plans 

3. Peer-reviewed and popular publications 

4. Specialty Wood Products Research Partnership (SWP) Technical Reports 

5. NZDFI Workshop Proceedings 

 

 
 

 

https://nzdfi.org.nz/news-and-events/resources/project-updates/
https://nzdfi.org.nz/news-and-events/resources/project-updates/
https://nzdfi.org.nz/news-and-events/resources/peer-reviewed-popular-publications/
https://nzdfi.org.nz/news-and-events/resources/swp-technical-reports-wood-quality-research/
https://nzdfi.org.nz/news-and-events/workshop-proceedings/

