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Disclaimer

In producing this report, reasonable care has been taken to 
ensure that all statements represent the best information 
available. However, the contents of this publication are not 
intended to be a substitute for specific specialist advice on any 
matter and should not be relied on for that purpose. Inclusion of 
product names does not constitute endorsement of the product.

FUTURE FORESTS RESEARCH LIMITED, their employees, 
contractors, agents or other persons acting on their behalf or 
under their control shall not be liable on any ground for any loss, 
damage, or liability incurred as a direct or indirect result of any 
reliance by any person upon information contained or opinions 
expressed in this work.

© Future Forests Research Limited 2010

Ensuring a prosperous future for New Zealand’s 
plantation forest industry through innovative, 
well focused research of a world class standard.
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The New Zealand forest industry needs world-class forest 
management if the country is to gain maximum benefits 
from the growing global demand for plantation-grown forest 
products. Research investment pays dividends by enabling us 
to understand and manage our forest resource specifically 
to target new and existing markets. It will also enable us to 
manage our forests more efficiently and safely, while at the 
same time reducing our production costs.

Innovation and science have been identified by the 
Government as key drivers for economic growth. 
Government is only prepared to invest in those industries 
that are willing to invest in their own future. We are also 
receiving very clear signals that we should not expect the 
high ratio of Government-to-Industry funding, to continue. 
The Government message is clear – if industries are not 
prepared to invest in their own future, then the Government 
will not contribute taxpayers’ money. FFR is committed to 
meeting the challenge presented by Government and will 
work closely with the sector and Scion to enhance science 
delivery and uptake.

Foreword
Phil Taylor, FFR Chair 
Managing Director, Blakely Pacific

FFR and Scion recently secured $3.27 million of Primary 
Growth Partnership funding over 6 years to investigate 
ways of improving the productivity and safety of steep 
slope harvesting. The Government’s allocation of this new 
funding to improve forest harvesting technology has huge 
potential to benefit the New Zealand economy and make 
logging safer for workers on the ground. This funding bid was 
a major highlight in 2009/2010 that would not have been 
achieved without the close working partnership between 
forest growers and researchers that FFR provides.

Through the highlights presented in this report, we trust 
that the value of ongoing research and development will be 
evident. Plantation forestry as a commercial industry would 
not be where it is today without it. FFR provides the industry 
with a unique opportunity to ensure that research is relevant 
and beneficial. Industry engagement is absolutely critical, so 
the success of this bold endeavour is in our hands.

Future Forests Research (FFR) is committed to adding value to the forestry sector 
through applying new scientific knowledge. We work with the forest sector and 
research providers to identify research needs, secure funding and assist with the 
uptake of research by end users. Total annual funding for FFR is $7.5m. An overview 
of research programmes enabled by this investment is provided in this report.

f u t u r e  f o r e s t s  r e s e a r c h
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FFR 
Aspirations
The Board’s and management’s 
aspirations for FFR are, quite 
simply, to make investors’ 
businesses more profitable. We will 
do this by:

› Creating and delivering 
meaningful, high-quality research.

› Improving sector involvement in 
defining research directions.

› Helping to strengthen the 
partnership between the sector, 
Scion and government.

› Building research capability and 
science quality.

› Ensuring high standards of 
governance.

› Facilitating technology transfer 
into the sector.

Our  
Purpose
Our purpose is to ensure that good 
decisions form the foundations of 
land and forest management in 
New Zealand. We will achieve this 
by working with those who make 
the decisions about growing and 
harvesting trees to:

› identify research requirements.

› contract relevant research.

› enhance science capability.

› promote the uptake of research 
outcomes.

Our Vision
Ensuring a prosperous 
future for New Zealand’s 
plantation forest industry 
through innovative, well 
focused research of a 
world class standard.

f u t u r e  f o r e s t s  r e s e a r c h
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The highlights contained in this annual science report 
provide an overview of the scope and nature of the 
research projects we have under way across our four 
research programmes.

› Radiata Management

› Diversified Species

› Environment and Social

› Harvesting and Logistics

Across the programmes we have three core values that link 
them all together: sustainability, productivity and quality. 
FFR is delivering research outcomes that aim to move us 
forward on these three core values. In so doing, we can add 
potential value to our members’ businesses, the forestry 
sector and ultimately benefit the New Zealand economy. 
I say potential because we can deliver the outcomes, but 
unless they are picked up and implemented by the end users, 
the benefits will not be realised.

FFR’s emphasis to date has been on securing funding, 
getting research programmes established, steered in the 
right direction, and establishing good business process and 
governance. The emphasis for the future will now need to 
change. Going forward we will need to be more focused on 
technology transfer, helping the sector understand the work, 
how to use it, and how it can benefit FFR members who 
have invested in the research programmes.

Overview
Russell Dale, Chief Executive

The New Zealand government has, and is, investing 
significant sums in R&D across all sectors, but it is concerned 
that the economic benefits from this investment for 
New Zealand have not been fully realised. Key to success in 
securing ongoing funding for forestry growing research will 
be clear demonstration of the economic value and impact of 
this work. The onus is on FFR to ensure clear alignment with 
an agreed industry strategy, and that high quality science is 
embedded in each programme. The onus is on the industry 
to engage in the programmes and explore ways of applying 
the knowledge to achieve value gains.

Feedback from a recent world forest and wood products 
conference in Tokyo indicates that world opinion and 
the balance of international supply and demand is 
swinging away from use of indigenous resources towards 
New Zealand-style plantation grown forests. While this 
is very encouraging, New Zealand stands to make even 
greater gains if we complement this growing demand with 
investment in research and development. We trust that the 
highlights contained in this report demonstrate why this 
investment is worthwhile.

Finally, I wish to acknowledge the contribution of many 
people during the year in delivering the research outcomes 
highlighted. Theme Leaders and Programme Leaders, 
supported by research project leaders and the sector 
representatives who have put in many days of effort over 
the year to shape programmes, review progress and provide 
feedback are a key part of the industry/research partnership. 
In addition the in-kind support provided by forest owners 
and managers in the form of data, land for trials and 
access to forest operations for study and for field trips is 
gratefully acknowledged.

Going forward we will need to be 
more focused on technology transfer, 
helping the sector understand the 
work, how to use it, and how it can 
benefit FFR members who have 
invested in the research programmes.

f u t u r e  f o r e s t s  r e s e a r c h
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Three values 
underpin 
each theme 
within the FFR 
programme.
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Radiata Management
THEME ONE

New Zealand has an urgent need 
to improve the profitability of 
forest growing as a foundation for 
a large export industry, regional 
employment, and sustainable land 
use. To this end, FFR is focused 
on helping the forest industry to 
increase productivity, improve 
quality and gain higher yield of 
marketable wood products. This 
ambitious target is achievable by 
focusing on four key areas of science:

• Growth and wood property 
modelling.

• The biophysical determinants of 
wood formation and its properties.

• Forecaster: the “virtual forest” – 
integrated modelling to maximise 
value and minimise risk.

• Resource monitoring in space  
and time.

Also included in the Radiata 
Management theme are research 
programmes focused on site 
management and weeds.

GROWTH AND WOOD PROPERTY MODELLING

Predicting site productivity
Scion has developed a volume productivity index for radiata 
pine known as the 300 index. This metric offers an improved 
method of defining site quality compared with the Site 
Index, most commonly used by New Zealand forestry 
companies. The 300 index can be estimated for any given 
site using a specially developed growth model.

During the past year, the 300 index growth model has been 
tested to provide a full rotation validation of the system. A 
review was also carried out on the performance of the 300 
index for silvicultural analysis. Rigorous testing has shown 
that the model can be applied over the entire country with 
confidence for yield prediction and regime analysis.

Wood property and crown architecture 
sampling strategy
In order to build a whole tree simulation model for the 
purpose of predicting end-use product performance, 
large amounts of data must be collected from real trees. 
Over the past year, Scion has worked towards a quantum 
improvement in the approach, protocols, and measurements 
to destructively sample stemwood properties and crown 
architecture. Through these improved methods, the cost of 
destructive sampling can potentially be reduced by as much 
as 80% per tree. This step-change includes a reliance on 
company in-kind for tree felling, extraction, and transport 
to a processing site, where stem discing and wood property 
measurement will be highly mechanised and automated.

f u t u r e  f o r e s t s  r e s e a r c h
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WOOD FORMATION AND PROPERTIES

Long term research to improve fundamental knowledge 
of tree growth and wood formation is an important step 
in optimising log quality and value. Scion has succeeded 
in developing a first generation biomechanical model to 
understand how mechanical forces (e.g. wind gusts, gravity 
etc) effect the normal development of the tree and may 
contribute to the initiation of abnormal tissues such as 
compression wood.

A numerical model was developed to simulate mechanical 
stresses and strains that occur in the cambial region (the 
thin layer at the stem surface where wood formation takes 
place) as the tree grows. The computer model can also 
simulate the mechanical behaviour of branch insertions in 
the stem. The model is based on the Finite Element Method, 
a common engineering approach used to study large and 
complex mechanical structures.

The eventual outcome of the modelling framework being 
developed at Scion is a computer model that integrates 
knowledge of tree growth, shape and physiology. The 
modelling framework will allow the development of property 
maps in a stem, which can be used to predict log value.

FORECASTER: THE VIRTUAL FOREST 
MODELLING SYSTEM

Forecaster has been identified as an important tool in 
transferring science knowledge to forest managers. This 
software provides the ability to predict the impacts of site, 
silviculture and genetics on tree and branch growth and 
wood properties. Users can then calculate wood value, 
internal rate of return and net present value.

Both ATLAS and FFR have been working hard to improve 
the usability of Forecaster over the past year with new 
enhancements including the implementation of models 
for carbon sequestration (C-Change), heartwood volume, 
and MoE (stiffness). Greater focus on usability and 
documentation has encouraged several forestry companies 
to start using Forecaster in 2009/2010.

Scion and FFR have agreed to transfer the ownership of 
Forecaster to FFR so industry are better placed to guide how 
the science should be delivered to give the most value.

f u t u r e  f o r e s t s  r e s e a r c h a n n u a l  s c i e n c e  r e p o r t  2 0 1 0
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RESOURCE MONITORING

TimberLine – a new inventory method
Scion has developed a new inventory system known as 
“TimberLine” which offers the potential of greater precision 
and significant cost savings compared with currently 
practiced pre-harvest inventory methods. The sampling 
method combines total tree counts in a mature stand with 
ground-based individual tree measurements.

The cost /benefit analysis carried out recently suggested 
that savings in the order of 25-40% are possible given 
regular stocking and low/medium hindrance.

Remote sensing using LiDAR
Scion has completed a project to understand how LiDAR 
(Light Detection and Ranging) can be used by forestry 
companies to assist operational management.

LiDAR enabled the location and height of individual trees to 
be estimated without the need for ground measurements by 
field crews. DBH for each tree was estimated from remotely-
sensed foliage mass and distribution in conjunction with a 
prototype tree physiology model. Canopy analysis suggests 
that it may be possible to quantify crown shapes and major 
branches. Work is ongoing to determine if this can be used 
to infer wood properties and log grades.

While LiDAR is not yet better than current inventory 
methods, a single data set has several uses, including 
pre-harvest inventory, environmental planning and more 
optimal roading and logging planning. In combination, these 
uses make LiDAR highly efficient and suggest that forestry 
companies may derive benefit from the tool once it is 
better understood.

SITE MANAGEMENT

Forest nutrition revisited
Sustainable forest management requires that forest 
managers protect the soil, as it is a key environmental 
attribute that underpins the capacity of a forest to produce 
timber, along with non-timber values, in perpetuity. Scion 
has produced a report entitled ‘Plantation Forest Nutrition’ 
that characterises the important plantation forest soils of 
New Zealand and their chemical and physical properties.

Sections on forest management effects on nutrition,  
fertiliser use, nutrition in forest nurseries and genetic 
differences in nutrition are included. Also included is a 
section on the main types of mycorrhizas formed by 
plantation forest species, and their influence on tree 
nutrition. Recognising that the quality of wood is as 
important as the quantity produced, the report concludes 
with a section on the effects of fertilisation on wood 
properties. This information allows members to revise and 
refine their nutrition management systems and increase 
their awareness of the importance of forest nutrition so as 
to increase productivity and profitability.

TimberLine offers an improved method of pre-harvest inventory.

f u t u r e  f o r e s t s  r e s e a r c h
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UNDERMINING WEEDS

Forestry companies with Forest Stewardship Council  
(FSC) certification have worked closely with FFR to address 
concerns relating to herbicide use. FFR has delivered two  
key reports that provide a scientific basis for supporting 
ongoing, judicious use of chemicals restricted by FSC. 
These reports provide support for a combined forest 
industry application to FSC for approval to operate with 
terbuthalyzine and hexazinone.

One report evaluates the leaching risk associated with 
terbuthalyzine in relation to the FSC threshold that 
currently makes it an “at risk” chemical in terms of future 
industry use. Research indicates that the risk of leaching of 
Terbuthalyzine was low under forest soil conditions present 
in most New Zealand forests. This report has recently 
been published in the Canadian Journal of Forest Research. 
If further research backs this study up it would support 
ongoing use of this herbicide on the basis of low risk of 
adverse environmental impact.

The second report reviews chemical and non-chemical 
means of vegetation management in the New Zealand 
forest industry, and evaluates the efficacy of those 
techniques into an economic framework. Non-chemical 
alternatives of vegetation management were found to be 
extremely damaging to the economic viability of plantation 
forestry. Alternative chemical controls, if they deliver the 
same efficacy, offer a path forward that is economically 
acceptable. However the biological efficacy of chemical 
alternatives has yet to be established.

Scion has recently completed a comprehensive dose-
response trial that was fully funded by industry. This trial was 
undertaken to test a wide range of FSC compliant herbicides 
on all the major weed species found in New Zealand. 
Results have been implemented into VMAN, a vegetation 
management model that is currently being released to 
industry within Forecaster.

FSC has given positive feedback about the degree of effort 
the industry have made to addressing herbicide issues.

For more information about Radiata 
Management contact: Mike Riordan, 
FFR mike.riordan@ffr.co.nz

Controlling weeds during establishment is the single most 
important forestry operation in terms of growth and survival.

f u t u r e  f o r e s t s  r e s e a r c h
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Diversified  
Species

THEME TWO

New Zealand has generally taken 
a “one species fits all approach” 
to plantation forestry with the 
predominance of radiata pine. FFR 
recognises that a range of other tree 
species have potential to provide 
equal or greater returns, improve risk 
management strategies, and provide 
a range of environmental, social and 
cultural benefits.

The Diversified Species programme is 
designed to enhance the profitability 
of growing species other than 
radiata pine through improved 
selections, end-product and site-
suitability knowledge.

CYPRESS

For forest growers who want to plant species other than 
radiata pine, information on growth and returns can be hard 
to come by. This situation is changing fast through work 
undertaken in the Diverse Species programme.

FFR now has a web-based Cypress Calculator which enables 
growers to evaluate different growing options. The Cypress 
Calculator, which is available to members on the FFR 
website, uses Google Earth to allow users to locate their 
land and test a range of forest growing regimes to compare 
returns based on yield, log types, carbon stored and overall 
economic returns. It produces site growth expectations as 
well as expected NPV and IRR per stand, providing a real 
opportunity for cypress growers to evaluate the performance 
of this species.

INDIGENOUS SPECIES

A new growth model developed by Scion researcher Greg 
Steward, indicates that kauri is a much more productive 
commercial species than was previously thought.

The preliminary growth model, which is based on many 
years of archived and recent data, shows surprisingly high 
volumes on a wide range of sites. The annual volume 
increment between ages 30-60 years averages about 18m³/
ha/annum. This means a 60-year rotation is highly possible, 
which is the same as Douglas-fir when it was first grown in 
New Zealand, and that improvements are possible through 
tree selection and breeding.

Just as returns on Douglas-fir have steadily improved with 
selective breeding and silviculture, the same improvements 
can be expected with kauri. Already kauri has naturally good 
form, and its sapwood provides a useable resource, with 
stiffness comparable to Douglas-fir.

The benefit of the kauri model is that it puts the species on 
a full forestry footing, by providing stand estimates based on 
real plantings.

Douglas-fir Manual

A manual containing valuable 
information about growing, 
managing and utilising 
Douglas-fir in New Zealand 
has been produced by FFR. 
Written by Piers Maclaren, 
it presents practical 

knowledge to growers about everything from site 
selection and establishment to log grades and 
prices. To purchase a copy of this book contact 

publications@scionresearch.com

f u t u r e  f o r e s t s  r e s e a r c h
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DOUGLAS-FIR

Scion has recently completed the first formal genotype 
versus environment interaction analysis of Douglas-fir in 
New Zealand. This study provides evidence based answers 
as to which genetic material performs best in various 
New Zealand locations and hence what material is most 
appropriate to deploy in each area. To date, this decision 
is largely based on historical knowledge and anecdotal 
evidence. Recommendations on genotype deployment are 
available in a report released to FFR members.

The study also shows that control pollinated seedlots 
have performed well in New Zealand. Control pollinated 
seed is very difficult to produce and so to be a realistic 
future option for growers, needs to be coupled with a 
mass propagation system. Over the past year, Scion has 
achieved a breakthrough in initiation of Douglas-fir somatic 
embryogenic cell lines that paves the way to developing 
embryogenesis capability in New Zealand for Douglas-fir. 
This important capability has the potential to enable more 
rapid deployment of improved material.

EUCALYPTS

Eucalypt forestry has never had the confidence or evidence to 
establish specialised sawmilling facilities and firm markets in 
New Zealand, despite strong consumer demand for imported 
timber. In order to estimate real-world values for sawlogs 
within a mature industry and market, FFR completed a study 
that simulated a vertically-integrated enterprise growing 
and processing small-diameter short rotation eucalypt. The 
resulting economic analysis is aimed at providing growers 
with accurate information about real-world returns for 
growing eucalypts for timber in New Zealand.

Results show that by diverting small diameter logs 
(SED 25-45 cm) from short rotation stands away from 
lower-value pulpwood to higher-value sawlogs, returns to 
the grower could be improved. However, sufficiently mature 
hardwood timber markets would need to exist at the time 
of harvest. Production thinning of small diameter trees for 
higher-value sawlogs could also pave the way for a different 
type of eucalypt forestry in New Zealand.

REDWOODS

FFR has commenced establishment of a redwood 
benchmarking trial series that will enable the comparison 
of different genetic material available from commercial and 
non-commercial sources in New Zealand. This important 
initiative will provide a benchmark to compare any 
germplasm that is developed or introduced to New Zealand. 
The planting of the first trial at Okota Forest, in the North 
Island, in June 2010 brings together the industry players 
who are interested in developing the potential of this 
promising species.

For more information about 
Diversified Species contact: Patrick 
Milne, FFR patrick.milne@ffr.co.nz

Kauri is shown to be a promising commercial species, 
according to a new growth model developed by Scion.

A new web-based calculator enables growers to 
explore options for Cypress and expected returns.

f u t u r e  f o r e s t s  r e s e a r c h a n n u a l  s c i e n c e  r e p o r t  2 0 1 0
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The Environment and Social programme 
completed its first full year in 2009/10. 
During this period, a number of outputs 
have been delivered, along with revised 
objectives and milestones for a more 
integrated focus.

Much of this change has been based 
on early work aimed at achieving a 
New Zealand definition of sustainability. 
It has also been valuable to determine 
what these definitions imply for a major 
part of this programme, which focuses on 
measuring and reporting sustainability.

HONING IN ON SUSTAINABILITY

Following a number of stakeholder engagements, FFR 
completed two reports that identified New Zealand-
significant issues upon which sustainability might be 
judged. The reports represented the views of stakeholders 
“partitioned” into active non-commercial users of 
the forests, and those working at the technical and 
regulatory level.

Within the groups, there was a good level of common 
understanding and acceptance of the criteria and indicators 
used in the Montreal Process & Forest Stewardship Council 
definitions. From this consensus, it was determined that the 
focus of FFR’s future effort into defining sustainability and 
methods to measure it will be focused on water quality, land 
erosion and biodiversity.

While the real work in these three areas lies ahead, the 
intent is that this research will:

› Utilise geospatial tools and long run water quality 
datasets to “tell the forestry water story” as well as 
identify gaps in current monitoring by various parties that 
requires rectification to provide robust long term and 
cross land use data.

THEME THREE

Environment and Social

f u t u r e  f o r e s t s  r e s e a r c h
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› Research enhancement of existing tools to provide a 
sophisticated erosion hazard geospatial surface that can 
be used by industry and land management agencies to 
define hazard levels and adjust management responses. 
In the short term such tools can provide a foundation 
for the development of a National Environmental 
Standard for forestry, while in the longer term, the 
framework will provide a basis for establishing long term 
erosion monitoring.

› Determine the capability for establishing biodiversity 
indices derived from relationships between on the ground 
measured attributes and vegetation structural complexity 
as established by LIDAR scanning technology. If proven, 
the implications are significant for the industry in terms 
of capacity for geographic and temporal coverage and 
land use comparability.

Efforts to establish definitions are also contributing to 
related work in visualisation of sustainability indicators. 
By good fortune, this work has led to the possibility of a 
mutually beneficial relationship (at least for FSC certified 
companies) between industry and the Public Walking 
Access Commission (PWAC). The research identified that 
New Zealanders considered access and information about 
how to access forests, very high on the list of criterion 
indicating social sustainability. Data swapping and 
understanding between industry and the PWAC may provide 
an avenue to deliver and verify this.

IDENTIFYING LAND FOR AFFORESTATION

FFR has developed a spatial representation of land available 
for afforestation under timber, carbon, or other purposes. 
This spatial model is now undergoing a second generation 
development to incorporate land values. This information 
will allow a “filter” to be applied in order to define the 
threshold above which commercial afforestation would 
not occur. This surface will become a fundamental input, 
informing policy makers about the location, barriers and 
availability of land to achieve New Zealand’s commercial 
timber, carbon and erosion reduction objectives.

PUTTING A PRICE ON NON-TIMBER VALUES

Better understandings and tools are required to place the 
intrinsic non-timber values of forests onto the economic 
agenda. The monetisation of non-timber values will help to 
drive change within industry and especially the way society 
views forestry. To this end several outcomes have been 
achieved in the past year.

The value of public recreation in the commercial plantation 
forest of Whakarewarewa has been established at $15.4 
million per year in addition to the annual timber harvest 
value. This study gives some insight into the potential value 
of peri-urban forestry and also suggested little apparent 
sensitivity to alternative management strategies.

A new model providing a tool to explore the value of carbon 
and its influence on forest management and afforestation 
was also completed and presented to MAF and MFE policy 
interests. Modelling reinforced current indications about the 
nature of management regimes likely to be incentivised by 
a carbon price. It also demonstrated that such afforestation 
could occur at a carbon price well within the realms 
currently quoted.

The model shows that unless planting starts soon new 
carbon forests may be too late to fulfil Government’s 
objective of offsetting the next lift in harvesting rates. A 
better understanding of “uncertainty” (to which the model 
was very sensitive) is critical if policy makers are to gain 
improved understanding of the likely investment response to 
a policy initiative in this area.

Continuing work in this area of economic values on non-
timber products will see valuation of biodiversity completed 
shortly, which already reveals interesting patterns of 
public understanding. In addition, a methodology is under 
development for valuing the service of “avoided erosion”, an 
important service the worth of which is in urgent need of 
definition if balanced land use policy is to be formulated.

All of these studies ultimately contribute to the climax 
at the end of the five year term of this programme. This 
involves a case study, based around Rotorua, of a highly 
sophisticated multidimensional landuse optimisation model. 
The successful development of this tool could significantly 
alter the way in which New Zealand engages in land use 
policy development, planning and regulation, likely to the 
advantage of forestry.

For more information about 
Environment and Social contact: Kit 
Richards, FFR kit.richards@ffr.co.nz

f u t u r e  f o r e s t s  r e s e a r c h
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THEME FOUR

Harvesting 
and  
Logistics
A strong year of Harvesting and 
Logistics research has been achieved 
at FFR in 2009/2010. FFR has 
mustered capability within the science 
community and is beginning to deliver 
useful findings to the industry.

A major step forward has been achieved with the recent 
award of major funding for harvesting research through the 
government’s Primary Growth Partnership (PGP) fund. FFR 
is now poised to commence delivering on the opportunities 
identified to improve steep country harvesting systems. 
These opportunities include:

› Reducing the cost of steep country harvesting.

› Increasing productivity through mechanisation.

› Improving the safety and quality of the 
workplace environment.

› Developing new harvesting technology, systems 
and machinery.

› Building technical capability in harvesting machinery 
development to assist growth in the harvesting 
machinery sector.

Business Management for 
Logging Handbook

The LIRO Business Management for Logging 
handbook, originally published in 1994, was 
rewritten and updated into a second edition. The 
new version includes updated manual costing 
templates and a CD of the LIRO costing model, 
which has been loaded onto the FFR website.

PRODUCTIVITY DATA COLLECTION

Scion is developing tools to capture data for productivity 
monitoring, so opportunities for improving work flows and 
systems can be identified. One study focused on the use 
of on-board monitoring systems (OBMS) in New Zealand’s 
forestry industry. These systems enable machine 
performance data to be captured and extracted from a 
machine’s electronic control system. Data from OBMS 
were found to be useful in tracking machine performance, 
scheduling maintenance and giving early warning of 
potential problems such as engine overheating. As OBMS 
become available as standard options on all new machines 
in New Zealand in the near future, their use will naturally 
increase. The challenge for owners of forestry equipment 
will be how to use these new tools to drive down machinery 
costs and improve their bottom-line, which is an important 
focus of the FFR research effort.

BENCHMARKING COST AND PRODUCTIVITY

The benchmarking project initiated in 2009, was developed 
for FFR by the University of Canterbury’s School of Forestry 
to provide a baseline for cost and productivity performance 
measurement for the New Zealand forest industry

During the year the benchmarking dataset started to 
yield its first results to the industry. It now comprises 110 
harvest areas covering all FFR Harvesting Theme member 
companies across New Zealand and has been made 
available to FFR members to identify and analyse their own 
data. Of the harvesting operations in the sample, 23% of 
felling operations and 33% of processing operations were 
mechanised; a big increase from the 5% of mechanised 
harvesting in the 1991 LIRO Survey of the Logging Industry. 
The level of mechanisation has increased to an average 
3.7 machines per crew (compared to 2.3 machines per 
crew in 1991).

Average benchmarks have been calculated for various 
logging productivity related parameters. From this 
benchmarking data FFR members can judge whether 
their underlying productivity is improving and, if not, 
where they need to focus their efforts. Further work will 
identify what factors contribute to high performance in 
specific operations.

f u t u r e  f o r e s t s  r e s e a r c h
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HUMAN FACTORS RESEARCH

Scion surveyed industry personnel from management 
companies and contract crews to determine the uptake of 
human factors and ergonomics research, and whether this 
research has made a difference or not in terms of the safety, 
productivity and efficiency of the logging industry. Results 
suggest that while there have been some notable successes 
over the years, work organisation and management 
initiatives (including job design, alternative communication 
methods, and job rotation) are generally poorly understood 
and applied across the industry. For example, the frequency 
of job rotation is unknown, unspecified or undertaken 
reactively to absenteeism. Lack of job rotation may inhibit 
opportunities for skill retention for those qualified in a wide 
range of tasks. In the area of work scheduling, lengthy and 
uninterrupted work periods for machine operators and the 
widespread adoption of one single personal break per day, 
appear as workforce issues, especially in the North Island.

Ongoing FFR research in 2010 will identify the barriers 
influencing effective work organisation and scheduling 
within logging operations, and how the physical and 
psychological workload of logging workers can be improved. 
Other work builds on a project on unobtrusive work 
measurement of tree felling, undertaken in 2008/09 in 
conjunction with FITEC and ACC. Analysis on best practice 
for cable operations and creating industry training material 
is underway using these findings. In the current year analysis 
is focussing on breaking out and aims to impact both on 
productivity and safety of logging workers. FFR has gained 
financial support from ACC for both of these projects.

HARVESTING TECHNOLOGY WATCH

FFR has maintained a watching brief on new technology 
developments that could be applied in New Zealand. 
Examples are the teleoperated “Besten” harvester in Sweden, 
robotics in the mining industry and remote controlled 
aircraft (UAV). A Technical Note on the application of 
robotics to forest harvesting and biannual Technology Watch 
reports are available to members.

MECHANISATION OF STEEP 
COUNTRY HARVESTING

FFR is deriving lessons from innovative harvesting operations 
across the country that use bunching machines on steep 
terrain. Three studies of steep terrain bunching operations 
were undertaken during the year. One study of presentation 
of tree bunches for grapple yarder extraction showed 
improvements in haul size of around 30% compared to 
conventional grapple yarding using a spotter. This method 
translated to increased harvesting system productivity of 
over 100 m³/day. Two other production studies of bunching 
operations for haulers using choker systems examined 
the extent of use of free-moving excavators on steep 
slopes. In one study, hook-on time was increased and haul 
size was 32% lower for unbunched haul cycles. The final 
study showed that bunching provided a 24% increase in 
productivity under standard conditions.

For more information about Harvesting 
and Logistics contact: Keith Raymond, 
FFR keith.raymond@ffr.co.nz

Left: Hauler productivity is 
improved by bunching stems. 

Below: Mechanised felling on steep 
slope with cable-secured excavator.
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