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Abstract

This paper discusses how environmental, societal 
and technology trends will likely impact on commercial 
forestry in the future. Climate change and freshwater 
quality are two background drivers of change, but 
it is the highly capital-intensive nature of plantation 
forestry and its profitability relative to sheep and beef 
hill country farming that in New Zealand will dictate 
the rate and degree of land use change. Smart use of 
computing power, big data, remote sensing and robotics 
will have an increasing role to play in future forest 
management. The Government has a role to play in 
regulating, so that competing land uses are required to 
internalise environmental impacts to the same degree 
if New Zealand is to make the most of the forestry 
opportunity at least cost to the taxpayer. 

Global benefits of New Zealand forestry

There are more people alive today than have 
ever died in the history of mankind. The rising global 
population will not only need more food, it will need 
more wood. In New Zealand we have been hearing 
from the farming sector that we should not have 
more forests as that would reduce the area available 
for livestock farming – and we need those livestock to 
feed the world. There are two flaws in this argument. 
First, New Zealand feeds just 20 million of the 7.5 
billion people worldwide, or one in 375. Secondly, 
there are substitutes for both meat and milk that are far 
more energy efficient to produce as well as being less 
environmentally damaging.

Commercial plantation forestry in New Zealand 
will go from strength to strength because:

• The world needs more wood fibre

• The substitutes for wood are more energy intensive 
and more environmentally damaging

• Growing wood fibre in New Zealand, especially 
large dimension softwood logs for solid timber 
applications, is a more profitable land use than 
drystock farming for our hill country.

In the short term, forestry will also benefit from 
giving New Zealand some breathing space to lower our 
greenhouse gas (GHG) emissions in other sectors, but 
that should not be the main driver of how we go about 
the business of forestry because it is a temporary one. 
Forests cannot be a solution to net carbon zero in the 
longer term – we would simply run out of land.

According to the FAO’s report, State of the World’s 
Forests 2016, the global forest area is in net decline, 
mainly driven by conversion to agriculture in the 

tropical countries of Africa, Asia and South America. 
However, conversion of pastureland back to forest is not 
restricted to New Zealand. Forest cover is on the rise in 
China, the US and Europe. In Europe, this conversion is 
mostly by regeneration of abandoned agriculture lands 
in the former USSR Eastern European countries.

Forecasting the future is tricky, but regardless we 
all make forecasts in our lives and business on a regular 
basis. With the capital-intensive and long-term nature 
of forestry the quality of those forecasts can make a 
huge difference to the success of the business.

In my working career I have tried to look at the mega-
trends on what the future might bring as guidance to 
what actions to take now. This is because the assumption 
that we should do nothing differently is a big call. In 
that regard I am reminded of the three kinds of people in 
the world today: those who make things happen; those 
who watch things happen; and those who wonder what 
happened. Let’s look at some of the drivers of change in 
New Zealand forestry below.

Climate change and declining freshwater quality

This audience is well aware of the value of trees 
in helping to meet New Zealand’s Paris Climate Accord 
commitments. We also know that forested catchments 
leach less nitrogen than non-forested catchments. 
Climate change and unacceptable freshwater quality 
are no longer scientific debates in New Zealand. A 
younger generation of voters and political leaders are 
more interested in action on both issues than ever in 
the past and I see this trend continuing.

The Government’s leadership on tree planting is 
welcomed by the forest sector for all sorts of reasons. An 
anti-pine sentiment from some quarters and the ‘feel 
good’ factor of natives is driving a focus on planting 
natives. Renewed interest in planting natives is a good 
thing. However, my forecast is that the planting of 
natives will have only a small impact on New Zealand’s 
international carbon accounts and the quality of our 
freshwater. Why? Because other than manuka planting 
natives will be restricted to relatively small areas and 
will be for reasons other than generating a good return 
on investment. 

To make a difference, land use change to forest 
cover is needed at scale (i.e. in excess of 500,000 ha over 
the next decade). To get that sort of area planted needs 
serious cash inputs – and serious cash inputs need 
a sound business case to invest. That case cannot be 
made with natives, even with the planting subsidies on 
offer. It can with pines, without any subsidy, provided 
that all rural land uses were required to internalise the 
cost of their environmental impacts. If the taxpayer 

 NZ Journal of Forestry, November 2019, Vol. 64, No. 3 29     



Professional papers

continues to pick up the costs associated with freshwater 
pollution and GHGs from agriculture, then agricultural 
land values will remain inflated, making it difficult for 
forestry to compete.

Sediment and debris flows

Climate change will have other impacts on forestry, 
such as more intense storms and higher fire danger. 
Both are worthy of consideration when either planting 
or replanting forests. The Achilles heel of forestry 
is sediment and debris discharge to streams during 
intense rainstorms. That is our industry equivalent 
of the nitrogen pollution that is threatening the 
dairy industry’s licence to operate. While we may not 
completely avoid sedimentation following harvest, we 
can mitigate it through excellence in road and landing 
construction, using bigger and more culverts, good 
fluming, hay and grass seed on exposed batters, and 
smaller logging coups in highly exposed catchments. 

Replanting at higher initial stockings will also help 
bind the exposed soil more quickly. In some situations, 
we can use long-lived redwoods at the bottom of slopes 
or railway iron structures as debris traps. This all costs 
money, but the cost of loss of community tolerance 
for logging or regulations requiring extraction of all 
logging slash off slopes will be much greater.

Fire

We cannot afford to have fires on the scale of the 2017 
Port Hills or the 2019 Nelson fire. While both fires started 
outside the forest boundary, the spread into forests makes 
the fires intense, scary and disruptive to communities.

The move to a single organisation covering both 
vegetation and structure fires from 1 July 2017 has been 
generally accepted by the forest industry as a positive 
change. Fire and Emergency New Zealand (FENZ) is part 
way through a restructure that is seeking to strengthen 
its capability to respond to vegetation fires and other 
emergencies. 

However, the forestry sector needs to take care 
not to walk away from investing in fire reduction 
and readiness. Forest fires are slowed with the aerial 
application of water, but fit young men and women 
using Rega pumps and shovels put them out. Our most 
valuable contribution to fire prevention and fighting 
in the future will be ensuring we have the silviculture 
contractor workers and staff who understand vegetation 
fire behaviour and can do the foot soldier work. Having 
controlled burn-offs in conjunction with FENZ from 
time to time and staff/worker participation in overseas 
fire deployments are part of that training.

Pruned log demand and price

The stability of silviculture workers is achieved 
through provision of all-year-round work. Fire skills 
can help with that, but so would more pruning. Forest 
owners will not invest in pruning simply to boost 

summer work for silviculture workers. Is there another 
reason? I believe there is. Accoya is a brand of timber 
that has been rendered extremely stable and durable 
through a proprietary non-toxic cellular modification 
acetylation process. Long-length radiata pine clear 
timber is recognised as the most suitable feedstock. 
The glue used in finger-jointing does not survive the 
acetylation process. 

Demand for this product for house cladding is 
expanding. Dark-coloured paints can be used and with 
no movement in the timber there is less maintenance 
and longer life than finger-jointed weatherboards. 
Having precise product dimensions saves time for 
builders. Accoya is becoming popular in the UK. In the 
US, the price of mainly Canadian-sourced western red 
cedar has risen 30% since 2017. Both Canadian cedar 
and the redwood grown in northern California need 50 
years to produce high-grade cladding. Watch the Accoya 
space, and consider where future pruned feedstock will 
come from and what shortages may do to the price of 
long-length radiata clears.

Technology

However, pruning trees is hard work and costly. 
We do not all have the shoulders and biceps needed to 
operate pruning shears all day. Can technology help? 
I have discussed with Russell Dale at Forest Growers 
Research a project we attempted at PF Olsen about 
10 years ago. This was to prototype battery-powered 
hand-held secateurs for pruning pine branches up to 
50 mm. We just about cracked it, but with a decline in 
new forest planting and pruning we decided to shelve 
it. With advances in batteries and electrical wizardry it 
is time to resurrect that project. Success would mean 
more women pruning trees.

The announcement by ISO that it is operationalising 
the port scaling of logs using cameras is potentially a 
game changer. Combined with the work being done 

Source: PF Olsen
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by FGR on robotics, automation, remote control and 
regional log yards, I expect that before too long we 
could have automated individual log scaling at the 
regional log yard or perhaps even the bush skid. 

In addition to JAS, ideally that log scale would 
be both ends and be able to estimate a true cubic 
metre. Individual log ID using a punch on the log-
making machine head looks to have promise. Once the 
individual log ID is proven, and the additional scale 
is reliably close to a true cubic metre, there would be 
no reason for foreign buyers to re-scale logs. Domestic 
processors are also more interested in volume than 
weight so we could see a change in the sale measurement 
for domestic sawlogs as well.

Also expect an ongoing drive towards the 
mechanisation of manual tasks, including the planting 
of seedlings. The drivers for this will be labour cost, 
shortages and human safety at work.

The mapping of the radiata pine genome is 
complete and provides the foundation to speed up 
genetic improvement of the species. Use of gene editing 
requires a change to the regulatory settings in New 
Zealand that will require strong political will. If achieved, 
I expect that 20-year rotations with similar volumes to 
our current 27-year stands will be the norm in 50 years. 
Along with a higher price on CO2 emissions and wide 
uptake of wood as the construction material of choice 
for mid-rise residential and commercial buildings, the 
profitability of growing forests will improve.

Drones and aerial and terrestrial laser scanning 
will be used more and more by forest managers to 
see things, make maps, collect data, and improve 
and lower the costs of forest inventory. Big data and 
computer visualisation will remove the human error 
and variability in log-scaling, logs and timber supply 
chain tracking and certification. It will allow forest 
managers to make better forest establishment, tending, 
harvesting and marketing decisions. 

Artificial intelligence can be used to constantly 
improve the computer analysis of data. Advances in 
steepland harvesting over the past decade have been 
impressive. We can expect further innovations that 
will reduce worker exposure to harm and improve 
productivity. Driverless trucks will become a reality, but 
that is a decade or more away given the state of our rural 
roads. Look at some of the FPInnovations Youtube videos 
and you will get an idea about where things are headed.

Emerging forest products

Activated carbon, biochar, wood/plastic composites 
and biochemicals will all emerge as competitors to pulp 
and paper for the lower-value wood residues, but will 
not do much to improve the profitability of growing 
commercial plantations. That needs high-volume, 
high-value wood products made from solid wood to 
capitalise on the competitive attributes of radiata pine. 
Accoya and engineered wood to displace concrete and 
steel in construction are the key for the forest grower.

Domestic processing

A vibrant, profitable and internationally 
competitive domestic processing industry is important 
for New Zealand forest owners. Think about price 
stability, diversity of product type and markets and 
biosecurity risks associated with log exports. There are 
a few examples of profitable wood processors, but how 
it will be achieved on a much bigger scale in the face 
of both tariff and non-tariff protectionist policies is 
unclear to me. To encourage new investment something 
must change. 

Our processors are going to need all the help 
they can get, within WTO rules of course. Confidence 
in future log supply matters. The gaps emerging in 
some regions are the legacy of two decades of no new 
planting from about 1998 to 2018. We need much more 
forest planted in some regions to support international-
scale processing and that planting must continue for 20 
years at least to give a continuous supply.

Land use change

We will get more commercial plantations in New 
Zealand, which will mostly be displacing sheep and 
beef. The reason I can be confident about this land 
use change is that even without climate change, water 
quality and biodiversity drivers, it is simply a more 
profitable use of New Zealand hill country land.

The world is not short of investment capital. It 
is short of profitable business activity to invest that 
capital. The world is short of productive land. It follows 
that the value of productive land will rise to the point 
that only the most profitable uses will survive.

Farmers in some districts are witnessing farms 
being purchased to plant in pines. Some are delighted 
with the rising land values and opportunity to exit at a 
good price. Others express dismay at the loss of farming 
families and changes to social services in small towns. 
There is nothing new about changing land use in New 
Zealand, but I will restrict my comments to challenging 
the commonly expressed view that planting trees on 
hill country pasture causes a loss of productive land. 
How is ‘productive’ defined and by who? Ultimately, it 
will be decided by who can afford to pay the most to 
buy or rent that land within the laws and regulations 
covering environmental constraints.
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Figure 1: Forestry generates greater returns per hectare than dry 
stock farming
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Figure 1 assumes a $40,000/ha stumpage over a 
26-year rotation for forestry. Many forest owners have 
been doing better than that in recent years. The farming 
number is the median four-year average of $203/ha 
researched in the June 2019 ANZ Red Meat Benchmarking 
Report. The range was $12–451/ha/p.a.

Figure 2 is a second check on the relative profitability 
of forestry and agriculture. Kaingaroa Timberlands and 
Landcorp Farming occupy similar productive land areas 
at 189,000 ha and 160,000 ha, respectively. There are 
differences with Landcorp’s farms being on generally 
lower elevation and more fertile lands and Kaingaroa 
forest being mostly flat and contiguous. However, the 
differences in the land assets do not explain the difference 
in annual earnings. What does explain it is that growing 
trees is a more profitable land use than growing grass and 
grazing livestock.

The forestry return on investment in Figure 3 is 
derived from the discount rates applied to pre-tax 
current rotation cashflows to establish forest asset 
values, as declared in financial reporting for New 
Zealand forestry companies with annual reports in the 
public domain. These rates are derived from implied 
discount rates on actual sales evidence by professional 
forest valuers (Manley 2018). The sheep and beef 
number of 2.2% is the median return on assets as 
reported in the June 2019 ANZ Red Meat Benchmarking 
Report, with a range of 0.3% to 4.1%.

According to Beef + Lamb’s Farm Facts 2018 and 
the NZ Forest Owners Association Facts and Figures 2017, 
commercial plantation forests generate five times the 
export earnings per hectare occupied than sheep and 
beef farming (Figure 4). 

However, forestry is also much more capital intensive 
than livestock farming. That is why, if New Zealand is 
to make the most of the forestry opportunity, we do 
need foreign investors to supplement the investments 
of Kiwi firms and individuals. The current Coalition 
Government understands that and has made changes 
to the Overseas Investment Act, which was previously 
restricting the flow of foreign capital for forestry. 

A further move to encourage forestry would be 
to regulate that all land uses must internalise their 
environmental impacts to the same degree. At present, 
agriculture is treated lightly in respect of diffuse 
discharge of nutrients to water bodies and is fully 
shielded by the taxpayer from its GHGs. That treatment 
inflates agricultural land values making it harder for 
forestry to compete. Various studies have also confirmed 
that employment in forestry is similar to agriculture on 
land, but considerably higher in processing.

Conclusion
In summary, commercial plantation forestry has a 

bright future in New Zealand. Let’s publicly challenge 
alternative facts published in the popular media about 
the negative impacts of forests on society relative 
to livestock farming. We should also embrace the 
technologies that will digitise our forestry world, rather 
than not and then wonder what happened. 
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Figure 2: Kaingaroa Timberlands is a highly profitable business
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