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1. INTRODUCTION 
1.1 Background 

Forest and Wood Products Australia (FWPA) is seeking to assist 
Australia’s log exporters and woodchip exporters in identifying priority 
research needs, through a range of targeted industry consultation and 
the preparation of a discussion paper for broader engagement. 

Targeted and effective research and development can translate into 
significant positive financial outcomes for industry. FWPA commissioned 
this discussion paper with a view to assisting the Australian wood 
product export sector to maximise its competitiveness. This paper 
presents an outline of the research opportunities considered by industry 
representatives to have the most potential for positive outcomes for 
industry competitiveness. 

1.2 Scope 
The scope for this discussion paper encompasses the research needs 
and gaps for Australian exporters of logs and woodchips; and 
specifically, the technical aspects of export procedures and product 
tracking systems, as opposed to market research relating to, for 
example, supply and demand and prices. The discussion paper is 
intended to reflect current industry knowledge and observations, based 
on consultation with a range of industry representatives across relevant 
sectors. 

1.3 Methodology 
Indufor identified export operations across the product range of 
softwood and hardwood logs and woodchips and consulted 
individually with senior representatives of 12 separate operations, by 
either phone, email or in person. Exporters were selected to indicatively 
reflect the breadth of products and geographic locations covered by 
the sector. 

The spread of consultation across the four broad product sectors is set 
out in Table 1-1. A list of the companies consulted during preparation of 
this discussion paper is set out in Appendix 1. 
Table 1-1: Spread of industry consultation across wood product export sectors 

 Softwood 
logs 

Softwood 
chips 

Hardwood 
logs 

Hardwood 
chips 

Industry representatives consulted 4 5 3 8 

Note: A total of 12 industry representatives were consulted; some of these representatives 
were able to provide input in relation to multiple wood products and export sectors. 
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The consultation process comprised a guided discussion of the main 
issues or challenges faced by each exporter in relation to export 
processes. For each issue, exporters were asked to rank the issues raised 
in order of their perceived importance to their business. 

Indufor then allocated an indicative priority for each research need 
based on consideration of: 

• The priorities given by exporters during discussions; 

• The extent to which benefits extend across sectors or multiple 
sectors; and 

• The number of respondents supportive of further research in this 
area. 

For example, if an issue was raised as a high priority by three or more 
respondents and would have benefits that would extend across 
multiple sectors, Indufor allocated a high priority; and if an issue was 
identified as a high priority by only one respondent, or was raised by 
multiple respondents in one sector as a medium priority, Indufor 
allocated a medium priority.  

Subsequent to the process of identifying priority research needs, Indufor 
conducted a survey of industry representatives to gauge their capacity 
and willingness to provide direct input to research projects of this 
nature. Exporters were asked to indicate the nature of support they 
were willing to provide to facilitate and implement research projects if 
they were to be funded. The outcomes of this survey are presented in 
Section 4. 

  

2 
 



 

2. REVIEW FINDINGS 
This section of the discussion paper provides an overview of the 
research needs raised by industry representatives and the reported 
relevance to each product sector.  

2.1 Summary of key research needs 
Key research needs identified during industry consultation are 
summarised in  

Table 2-1. Each of these proposals for further research is discussed in 
turn below.  
Table 2-1: Key research opportunities identified during industry consultation 

Product 
sector 

Woodchips Logs 

Hardwood • Identify cost-effective 
methods to reduce freight 
costs: 

o Reduce moisture 
content in logs and 
chips, along the 
supply chain 

o Improve ship loading 
technologies and 
systems to increase 
efficiency 

• Develop cost-effective field-
based methods for 
determining dry fibre content 

• Reduce unduly onerous 
phytosanitary requirements 

• Compare chip quality from 
static and mobile chippers  

• Reduce unduly onerous phytosanitary 
requirements 

• Identify alternatives to methyl bromide: 

o Identify an alternative means 
of fumigation 

• Develop cost-effective methods to 
prevent end splitting of hardwood logs 

Softwood • Identify cost-effective 
methods to reduce freight 
costs: 

o Reduce moisture 
content in logs and 
chips, along the 
supply chain 

o Improve ship loading 
technologies and 
systems to increase 
efficiency 

• Reduce unduly onerous 
phytosanitary requirements  

• Develop cost-effective field-
based methods for 
determining dry fibre content 

• Reduce unduly onerous phytosanitary 
requirements 

• Identify alternatives to methyl bromide: 

o Identify an alternative means 
of fumigation 

o Develop an efficient means of 
debarking small diameter 
softwood logs 

• Gain efficiencies in log scaling: 

o Refinement/ replacement of 
JAS 

o Alternative methodology to 
manual measurement and 
tagging of every log 

o On truck infrastructure 

• Gain efficiencies in loading log vessels 

Source: Indufor; industry consultation  
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2.2 Discussion of key research needs and priorities 
Eight broad themes were identified through industry consultation. Each 
theme is discussed in turn below. 

2.2.1 Identify cost effective methods to reduce freight costs  
Multiple industry representatives of the hardwood and softwood 
woodchip sector identified a priority need for further research on cost 
effective methods to reduce freight costs along the supply chain, to 
improve cost competitiveness with other exports to key markets in 
Japan and China. 

Industry respondents identified two particular areas of focus, being: 

• Reducing moisture content in logs and woodchips, notably by 
leaving harvested product in the field for some period time to ‘dry’ 
before chipping and loading (or vice versa) and carrying along the 
supply chain; and 

• Comparing and assessing ship loading technologies at Australian 
ports, as well as international ports, to identify scope for improving 
‘compaction factors’ and ship loading efficiencies for Australian 
wood and wood fibre products. 

Reduce moisture content in logs and chips, along the supply chain 

Woodchips are generally sold on a bone dry tonne basis but they are 
exported ‘green’, i.e. containing up to 50% of moisture. The moisture 
content in green product represents additional weight that is carried 
along the supply chain, from the forest to the export port, and by 
ocean freight to the destination port. High shipping costs create a 
financial incentive for industry to minimize the moisture content for 
each shipment of wood fibre. To the extent that industry competitors in 
other countries, e.g. Chile and South Africa, have reduced the moisture 
content in wood fibre exports, Australia needs to maintain 
competitiveness through similar initiatives.  

Industry participants in Australia have noted the challenge is not as 
simple as reducing moisture content to a minimum. There are costs 
involved in reducing the moisture content, such as the opportunity cost 
of leaving logs to air dry in the forest or along the supply chain; the 
increased risk of wood fibre degradation or loss over this period; and 
also the higher level of wear-and-tear on equipment from processing 
dry fibre with very low levels of moisture. Clearly also, there is a range of 
other factors that impact on supply chain efficiency, including variation 
in wood fibre characteristics across species and locality; seasonal 
impacts; and the capacity and configuration of industry processing 
infrastructure and port facilities (including, for example, vessel capacity 
and draught limitations). Therefore, the challenge is to optimize 
moisture content in wood products along the supply chain taking all 
these factors into account. 

Multiple industry respondents in the hardwood woodchip sector cited 
the opportunity to focus on reducing freight costs; hence further 
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research could be expected to benefit this sector as a whole. Further to 
this, to the extent that hardwood woodchips form part of integrated 
forestry operations, e.g. native forest harvesting of sawlogs and peeler 
logs, with pulpwood generated as an ‘arising’, the benefit derived from 
improved competitiveness in woodchip exports could potentially 
benefit the wider industry. 

Existing and ongoing research: 
Exporters noted that FWPA is already supporting research relating to 
reducing the moisture content of logs and wood products in the supply 
chain; notably the ongoing work by the Australian Forest Operations 
Research Alliance (AFORA) to investigate natural drying of forest 
residues at the forest road prior to chipping and transportation to meet 
quality criteria for moisture content, for bioenergy markets and 
domestic processing options. 

However, export industry representatives identified the need for further 
research to assist the determination of optimal moisture content, by 
extending the scope of this research to cover ship loading and ocean 
freight costs associated with woodchip exports. 

Indicative benefits to industry:  
Industry estimates of the financial savings in shipping costs are in the 
order of A$0.75 to A$1 per bone dry metric tonne (bdmt) for each 1% 
increase in woodchip dry matter content above current levels. One 
industry representative indicated that an increase in dry matter content 
of up to 4% might be achievable. 

In 2013, Australia’s total woodchip export volume (hardwood and 
softwood) was around 3.8 million bdmt1. If the potential benefits were 
realized from increasing dry matter content by an average of 2% across 
50% of the total export volume, the industry benefit (through cost 
savings in the supply chain) could be estimated to be in the order of $3-
4 million per year. The distribution of this financial benefit to industry 
players along the supply chain (including export customers) would 
need to be resolved through market forces; however, in broad terms, 
Australian exporters should benefit from having a more competitive 
supply cost base. 

Improve ship loading technologies and systems to increase efficiency 

In addition to reducing moisture content in wood fibre supply chains to 
an optimal level, woodchip export industry participants identified the 
scope for research on the most efficient and internationally competitive 
ship loading technologies, which contribute directly to improving the 
‘compaction factors’ for woodchip export operations. 

1 ABARES 2013 – Australian forest and wood product statistics 
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Compaction factors arise from the proportion of volume (measured in 
cubic feet) to dry weight (bone dry metric tonnes) of product, and 
essentially provide a metric for the efficiency of loading dry fibre into a 
fixed volume, i.e. a shipping vessel stowage hold. A lower compaction 
factor means the cargo is heavier and more compacted, which is 
generally preferred as it results in more dry fibre content on each vessel. 
The research question arising relates to identifying best practices in ship 
loading to maximize the amount of product loaded per hold and 
reduce ocean freight costs on a unit basis. 

Various systems and methods are used internationally to facilitate 
optimal loading of export vessels. These include bulldozer compaction 
within the hold during ship loading; use of Jet Slinger loading systems or 
similar devices; use of a customized deflection plate on loaders to 
uniformly orientate the chips; and, as noted above, drying of logs prior 
to shipping. Three exporters also noted that the technique used to load 
vessels and the use of appropriately trained and motivated operators 
can significantly affect the compaction factor achieved. 

Based on industry engagement for this discussion paper, Indufor 
observes there is scope to compare and assess a range of practices 
and identify those that broadly represent leading examples for 
improving the efficiency of ship loading, particularly for woodchip 
exports.  

Existing and ongoing research:  
Several exporters reported significant investment by some individual 
companies in ship loading infrastructure and trialing loading techniques 
and equipment to minimize compaction factors. There were no reports 
of research organisations or industry associations working on this 
particular issue for Australian exporters. 
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Indicative benefits to industry: 
Industry estimates of shipping cost savings arising from each unit of 
compaction factor reduction (increased compaction) were in the 
order of A$0.30 per bdmt. Reducing the compaction factor by around 
3-5 points would be considered a significant but not unreasonable 
target for technology improvements in the short to medium term. 
Reducing the compaction factor by four points would translate to 
average cost savings in the order of A$30,000 per vessel (assuming 
each woodchip vessel carries an average of 25,000 bdmt). 

If improvements in ship loading technologies and systems were to result 
in compaction factor reductions for 50% of Australia’s woodchip 
exports, the aggregate industry benefit (through efficiency gains) could 
be estimated to be in the order of $2-4 million per year. The distribution 
of this financial benefit to industry players along the supply chain 
(including export customers) would need to be resolved through 
market forces; however, in broad terms, Australian exporters should 
benefit from having a more competitive supply cost base. 

Other financial benefits noted by exporters, but not included in these 
indicative estimates of savings, were savings in vessel hire (i.e. reducing 
the number of vessels) and port costs at loading and discharging ports; 
and savings for the customer on inland freight from the discharging port 
to pulp and paper mills. 

2.2.2 Reduce unduly onerous phytosanitary requirements 
Multiple industry representatives encompassing hardwood and 
softwood sectors identified significant cost burdens associated with 
phytosanitary treatment requirements for exports, some of which 
appear to be inconsistent or otherwise unduly onerous for exporters. 

Australian chip and log exports are governed by the Export Control 
(Plants and Plant Products) Order 20112, which specifies a nil tolerance 
for live pest infestations unless the exporter can demonstrate that the 
pest is non-injurious and not a quarantine pest of the importing country. 
This Order applies to grains, fresh fruit and vegetables, straw and hay, 
“and any other plants and plant products where a phytosanitary 
certificate … is required by an importing country”3. Timber products for 
export to China are included due to China’s requirement for 
phytosanitary certificates for each export.  

Several exporters reported they consider it inappropriate that debarked 
wood products are included within the Export Control Order; and some 
of the biosecurity requirements imposed by importer countries appear 

2 Australian Government – ComLaw, 2014 – http://www.comlaw.gov.au/Details/F2011L02005 
3 Ibid, Reader’s guide, Section 3 
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to be related to trade agreements rather than based on science; 
resulting in significant unnecessary cost to exporters. 

Further insights on issues that contribute to costs for each of the 
woodchip and log export sectors are outlined in the following sections 
relating to Woodchips and Logs.  

Woodchips 

Several exporters noted the biosecurity requirements for debarked 
wood products are the same as for grains and fresh fruit and 
vegetables. They considered that the requirement for insecticide 
treatment and the Department of Agriculture (DA) inspection 
frequency of one sample for every 100 tonnes of woodchips during ship 
loading was unduly onerous and should be amended to reflect the 
relatively lower risk nature of woodchip exports. Supporting arguments 
provided by exporters included: 

• Insects have rarely been detected during loading of woodchip 
vessels in Australian ports (reportedly, there have been only two 
instances in over 35 years of trading); 

• Most of the insects considered pests by Chinese authorities do not 
exist in Australia; 

• Loaded woodchip vessel holds are generally hostile environments for 
insects, with relatively high heat and anaerobic conditions; and 

• Japan does not require DA inspections or insecticide treatment of 
loaded chips because bark content is less than two percent; while 
China’s chip specifications for bark content were reported by 
various exporters to be either identical or similar. 

The costs for DA inspections are reported to be in the order of $20,000 
per vessel; and there are additional costs associated with delays in 
sailing while waiting for the availability of DA inspectors (who inspect 
only during daylight hours). Indufor understands DA has recently 
responded to some of these issues through offering training to non-DA 
personnel to become authorized to undertake inspections, although 
inspections must still be conducted during daylight hours. Some 
exporters advised they are considering or have already commenced 
the training process, which is available to both woodchip and log 
exporters. 

Several exporters also raised concerns about the commercial risk of 
delays to loading operations caused by the detection of an insect, 
when no distinction is made between insects of concern to China and 
insects of no concern, due to the nil tolerance of the Export Control 
(Plants and Plant Products) Order. According to the exporters 
consulted, this kind of delay has not yet occurred to their operations as 
no insects have been detected; however, the risk remains while the 
requirements remain as they are. 

Two exporters noted difficulties in exporting woodchip samples; one 
due to the species of eucalypts not being included on China’s list of 
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approved species held by Chinese customs officers; and another due 
to DA’s processes being unclear or deficient. 

Several exporters also raised the issue of a lack of responsiveness by DA 
personnel at times, including in relation to attention to detail when 
writing phytosanitary certificates, for which accuracy is critical. One 
exporter also noted that there is inconsistency between biosecurity 
advice provided on DA’s Manual of Importing Country Requirements 
(MICoR) website and the requirements communicated by DA’s 
inspecting officers. 

Logs 

For log exports to China, Australian industry representatives noted that 
logs with bark on are required to be fumigated while debarked logs are 
not. In contrast, for exports to India, all logs are required to be 
fumigated with no apparent logical explanation for the difference in 
requirement. 

One exporter observed the fumigation and DA inspection process is 
inefficient, with fumigation and inspection processes causing delays of 
up to 42 hours after loading. In some cases, these processes have 
resulted in additional costs of up to $50,000 per day per vessel through 
demurrage and labour, and add to port congestion. In comparison, 
Australia’s competitors in New Zealand avoid fumigation delays 
through the use of phosphine as an alternative to methyl bromide, 
through an agreement between the New Zealand and Chinese 
governments. Phosphine, which requires a fumigation period of 1 to 2 
weeks, compared with 36 hours for methyl bromide fumigation and 
venting period, is applied during sailing and eliminates post-fumigation 
inspections. 

One exporter noted that pre-loading inspections of log vessels for rust 
flakes within holds is another inappropriate consequence of wood 
product exports being subject to the same requirements as grains. 
There have been several reported instances in the past two years of 
loading being delayed while rust flakes were treated. 

Drawing together the collective perspectives on challenges for 
woodchips and log exports, industry representatives have advocated 
for research relating to: 

• Assessing the risk of pests of concern to China being present in 
Australian woodchip and log export ports, incorporating the 
presence of pests in Australia, the habitat and behavior of these 
pests, and collation of findings of all DA inspections done to date; 

• Identifying measures to save time during fumigation, which would 
reduce costs associated with demurrage, labour and port 
congestion. One measure may be to identify alternatives to methyl 
bromide (see relevant section below for further discussion); 

• Assessing the risk of pests of concern to India being present in 
Australian debarked logs; and 
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• Understanding the interrelationships of the various divisions of DA 
that are involved in woodchip and log exports, and provide industry 
feedback to DA to eliminate inconsistencies in advice to exporters. 

Research findings would be used in support of advocating changes to 
phytosanitary treatment and testing requirements, including having the 
DA biosecurity requirements acknowledge the differences between 
grains and wood products. 

Existing and ongoing research:  
Research undertaken by Scion in New Zealand has led to a decision by 
the Ministry for Primary Industries in 2014 to extend the maximum post-
fumigation period from 72 hours to 21 days prior to shipping of export 
logs during winter from most New Zealand ports. The decision was 
based on research into the seasonal behaviour of phytosanitary pests, 
which are less active during cooler weather.  

That decision is seen as the first step towards the aim of achieving a 
fumigant free winter period, which Scion estimates will save the industry 
millions of dollars. Significant benefits include greater flexibility in 
scheduling and log marshalling and as well as improved environmental 
performance and demonstrable response to global pressure to reduce 
the use of methyl bromide4 - which is discussed further below. 

 

The whole industry would benefit from the reduction in costs associated 
with unduly onerous phytosanitary requirements and improved 
consistency of advice from the various divisions of DA involved in 
exports. 
Industry benefits – woodchip exports: 
Specifically, the woodchip export sector would benefit from a 
reduction in the frequency or elimination of the need for inspections 
during loading; and from removal of the risk of delays during loading. 

Industry estimates of the costs borne for phytosanitary treatments of 
woodchip exports were in the range of $7,000 to $22,000 per vessel, 
mainly comprising fumigation, DA inspection and documentation costs. 
Assuming the average capacity of vessels for hardwood woodchip 
exports from Australia is around 25,000 bdmt, the phytosanitary 
treatment costs for woodchips are in the range of $0.30 to $1 per bdmt.  
If targeted research led to a reduction in 30 - 50% of phytosanitary 
requirements for woodchip vessels, the direct cost savings to the 
hardwood woodchip sector could be in the range of $500,000 to $2 
million per year. This financial benefit would accrue primarily to 
exporters, as the cost savings derive from reduced domestic costs of 
production. 

4Scion Research, 2014 – http://www.scionresearch.com/general/publications/scion-
connections/next-issue/greater-flexibility-for-quarantine-treatments 
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Industry benefits – roundwood log exports: 
In relation to the round log export sector, industry representatives 
indicated there should be benefits in the medium to long term from 
(research) work to align the phytosanitary requirements of China and 
India - notably, the removal of the requirement to fumigate debarked 
logs bound for India, if Australia can demonstrably show this to be a 
prudent measure to increase efficiency without compromising 
biosecurity. Although not all companies are exporting to India currently, 
industry representatives noted a growing demand for hardwood logs 
and forecast a strong demand into the future. 

Industry estimates of the costs borne for phytosanitary treatments of 
round log exports were in the range of $130,000 per vessel for 
compliance with phytosanitary requirements. This cost estimate 
comprised around $75,000 per vessel for fumigation costs (based on 
30,000 m3 of logs per vessel); and demurrage and berthing costs in the 
order of $55,000 per vessel for the additional 4-5 days taken to comply 
with phytosanitary requirements. 

In 2013, Australia’s total roundwood log export volume (hardwood and 
softwood) was around 1.9 million m35. If targeted research led to a 
reduction in 20% of phytosanitary requirements for log exports, notably 
to India, the direct cost savings to the log export sector could be in the 
range of $1.5 - 2 million per year. This financial benefit would accrue 
primarily to Australian exporters, as the cost savings derive from 
reduced domestic costs of production. 

2.2.3 Identify alternatives to methyl bromide for fumigation 
Methyl bromide is widely used as a pre-shipment fumigant of timber 
products. The 1987 Montreal Protocol on Substances that Deplete the 
Ozone Layer identified methyl bromide as an ozone-depleting 
substance, and signatory countries were required to plan for its 
eventual phase out of bulk consumption in 2005. Quarantine and pre-
shipment use of methyl bromide in Australia is not controlled or 
specifically restricted under the Montreal Protocol6; however, all 
signatory countries are encouraged to reduce its use.  

Identify an alternative means of fumigation 

Two industry representatives noted New Zealand exporters have trialled 
the use phosphine as an alternative to methyl bromide for exports to 
China. New Zealand’s use of phosphine has cost benefits in that it is 
applied on board during transit and no post-fumigation inspections are 
undertaken by quarantine officers, which eliminates the post-
fumigation delays prior to sailing that result from methyl bromide use. 

5 Global Trade Information Service, 2013 – Global Trade Atlas 
6Department of Agriculture, 2014 - http://www.agriculture.gov.au/biosecurity/import/general-
info/pre-border/afas/methyl-bromide-questions-and-answers 
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However, the efficacy of phosphine and its applicability to log export 
operations in Australia is not yet demonstrated. Further work is required 
to identify and test alternatives that provide the efficacy as a pest 
control treatment for logs specifically. 

Existing and ongoing research: 
Exporters noted that phosphine is being used in New Zealand on a trial 
basis for log exports to China through agreement between the two 
national governments. New Zealand’s forest products industry formed 
the Stakeholders in Methyl Bromide Reduction (STIMBR) working group in 
2008 to facilitate industry and government co-ordination and the 
development of a response strategy. STIMBR has implemented a 
voluntary levy on each kilogram of gas used to help fund research into 
alternatives7. Phosphine has been integral to the fumigation of 
Australian grain exports; however, Indufor observes that some insect 
pest resistance has developed in the last decade.8 

Indicative benefits to industry: 
The financial benefits from further research on identifying alternatives to 
methyl bromide were not readily quantifiable for this discussion paper; 
in large part because the implications for Australian exporters if cost-
effective alternatives are not identified and adopted is not entirely 
clear. 

The roundwood log export sector would be expected to benefit most, 
as the primary users of the fumigant, should policy changes require 
cessation of the use of methyl bromide. Currently the primary 
beneficiaries would be exporters of softwood logs to China and all logs 
to India. 

Identifying a viable alternative to methyl bromide would be expected 
to benefit the wider community through the general reduction in the 
use of ozone depleting substances. 

Industry representatives consulted for this discussion paper were not in a 
position to provide financial estimates of the benefits that may accrue 
from research.  

Develop an efficient means of debarking small diameter softwood logs 

One exporter noted that debarking of softwood logs would remove 
some or all of the requirements for fumigation of logs exported to key 
markets; and as such, the development of an efficient debarking 
process for small diameter logs typical of Australia’s exports is required. 

  

7 New Zealand Ministry of Primary Industries, 2008 - http://www.biosecurity.govt.nz/media/28-
02-08/methyl-bromide 
8 CRC for National Plant Biosecurity, 2009 - 
http://www.graintrade.org.au/sites/default/files/file/Phosphine_Strategy.pdf 
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Existing and ongoing research: 

Technology exists for debarking small diameter logs at a central 
location (e.g. the Kaingaroa processing facility on the north island of 
New Zealand was noted as a leading regional example). However, 
industry consultation conducted for this discussion paper indicates that 
debarking may be more efficiently integrated into harvesting or infield 
processing operations. Further research work on this topic may be 
warranted. 

Indicative benefits to industry: 
The financial benefits from complementary research work on this topic 
were not readily quantifiable for this discussion paper. However, 
identifying and developing an efficient means of debarking small 
diameter softwood logs would remove the need for fumigation of logs 
exported to China. Bark removal would not remove the need for 
fumigation of logs bound for India under India’s current requirements. 
Currently the primary beneficiaries would be exporters of softwood 
(bark on) logs to China.  

2.2.4 Gain efficiencies in log scaling 
The Japanese Agricultural System (JAS) is an international system of log 
measurement widely used throughout Australia and New Zealand for 
determining softwood and hardwood log volumes for export markets. 
Log scaling to calculate volume using the JAS process requires two 
perpendicular measurements of small end diameter and the length of 
every log. Accessing logs for measurement in Australia usually requires 
unloading and spreading the load on the ground, then manually 
measuring and attaching bar code tags to individual logs. Exporters 
raised issues associated with the current measurement processes that 
included: 

• High labour turnover, re-training costs and quality issues resulting 
from poor working conditions (e.g. reported situations of knee-
deep mud at one major port) and the repetitive nature of the 
measurement task;  

• Inaccuracies in the measurement of small diameter logs typical 
of the Australian export resource, reportedly in the order of 40% 
for short logs of small diameter9;  

• Inconsistent application of the JAS standard; and 

• Requirement for conversion factors to convert JAS volume to 
actual cubic metres. 

Some suggestions to improve efficiency included: 

9NZ Journal of Forestry, 2011 - http://www.nzjf.org/free_issues/NZJF56_3_2011/84CBA4A4-
4DD7-4e4a-9C37-934CBB8E39C1.pdf 
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• On-truck infrastructure to eliminate the need to unload logs;  

• Volume scanning or photographic technology to replace 
physical measurements;  

• Harvester-mounted measurement technology; and  

• Replacement of the JAS system with another scaling method. 

Countering these viewpoints, some exporters considered there would 
be limited benefit in Australian exporters pushing for a change to the 
JAS scaling system, as firstly, it continues to be the standard applied by 
one of Australia’s key markets (Japan), and furthermore, established 
exporters and importers both understand the limitations and biases of 
JAS (particularly in respect to measuring small diameter logs), and the 
commercial terms of trade generally reflect this shared understanding 
of an imperfect but credible standard. Therefore, the industry priority for 
refinements or replacement of JAS is reflected by mixed viewpoints. 

Existing and ongoing research: 
On-truck platforms have been developed and are used by 
New Zealand log marshalling companies to facilitate access for 
measurement of loaded logs. Some research has been done in New 
Zealand on analyzing photographic images of logs using software to 
determine small end diameter. Australian exporters also reported the 
use of ‘drive-through’ scanning technology in Chile that allows 
scanning of loaded logs, but not specifically for obtaining JAS 
measurements. Radio Frequency Identification (RFID) tags that do not 
require individual scanning have also been trialed in New Zealand to 
replace bar code tags, but with limited success. New Zealand log 
handling company 3C has developed an alternative log scaling 
method, “2D”10, which is reported to result in less volume error than the 
JAS system; however, it has not yet been validated for the Australian 
resource.  

Indicative benefits to industry: 
The financial benefits from complementary research work on this topic 
were not readily quantifiable for this discussion paper. However, 
eliminating the need to unload, measure and scan tags on individual 
logs would reduce labour input and machinery movements. While only 
one industry representative in the softwood log sector raised the issues, 
their view was that the outcomes of research would benefit the 
broader softwood and hardwood log sector, most of which is using the 
JAS system. Indufor notes there is one exception of a company 
exporting logs based on a draught survey, rather than JAS. 
Further scoping work would be required to establish guidance to the 
benefit-cost to industry. 

10ibid. 
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2.2.5 Develop cost-effective methods to prevent end splitting of hardwood 

logs 
One exporter raised the need for a solution to ‘end splitting’ of 
hardwood logs prior to processing. This need is based on the 
company’s forecast of significant export demand for hardwood logs in 
the future, in China and India in particular, and the tendency of many 
of the major planted species to end-split on drying. 

Australian hardwood logs produced from both native forests and 
plantations have attractive inherent qualities and strong potential for 
market growth, in Asia in particular; but end splitting is a key limiting 
factor to the structural properties of these logs. As a result, current 
practice in Australia is to provide a 20 cm trim allowance to hardwood 
logs instead of the usual 10 cm applied to softwood logs to 
accommodate end splitting. 

Existing and ongoing research: Consultation on this issue identified the 
use of ‘S’-hooks in log ends in South Africa and informal trials by one 
company in Australia on the manual attachment of gang nails; but 
industry representatives noted that both would be prohibitively 
expensive in Australia. Waxes and paints were considered ineffective 
based on previous industry trials.  

Indicative benefits to industry: 
Based on Australia’s total export volume of around 200,000 m3 of 
hardwood logs in 201311, industry estimates suggest the additional trim 
allowance of 10 cm net per log could represent in the order of 
5,000+ m3 of foregone value each year. If targeted research were to 
lead to a reduction in end-splitting in export logs, by notionally 50% 
across hardwood log export operations, the direct benefits to the log 
export sector could be in the range of $250,000 to $500,000 per year. 
Given industry forecasts for significant increases in export demand in 
the short term, the financial benefit from reducing the trim allowance 
for export logs could be substantially higher. Additional benefits cited 
by exporters included increasing stowage and loading efficiencies, and 
consolidating the market for small diameter hardwood logs. 

2.2.6 Develop cost-effective field-based methods for determining dry fibre 
content 
The need for an efficient, non-destructive means of measuring or 
predicting standing dry fibre (in the forest) was raised by one exporter 
of hardwood chips, with the view that it would reduce the commercial 
risk associated with inaccurate estimates, based on conversions 
between standing volume, green tonnes and bone dry tonnes, which 

11 Global Trade Information Services, 2014 – Global Trade Atlas data. 
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vary seasonally and regionally.  It was suggested the woodchip export 
sector would benefit from a solution to this issue.  

Existing and ongoing research:  Various studies have been undertaken 
on small wood samples as well as green logs and standing trees, using 
near infra-red spectroscopy (NIR) and acoustic wave velocity to predict 
wood attributes, mainly focusing on Kraft pulp yield. A 2009 study12 
found that hand-held NIR technology could provide commercially-
useful predictions of Kraft pulp yield using green chainsaw ‘frit’ samples 
(fine wood particle); however, clean wood surface measurements 
were less predictive. The study also assessed basic density and dry 
matter content13; however, Kraft pulp yield was the focus of the study. 

Indicative benefits to industry: 
The financial benefits from complementary research work on this topic 
were not readily quantifiable for this discussion paper. Further scoping 
work would be required to establish guidance to the benefit-cost to 
industry. 

2.2.7 Compare chip quality from static and mobile chippers 
One industry representative noted there appears to be a higher 
proportion of ‘pin chips’14 present in export woodchips produced by 
mobile chippers compared with chips produced by static chippers. 
Excessive pin chips can cause blockages in some pulping digesters and 
– directly or indirectly – have an adverse impact on pulp yield. This issue 
has been raised by customers with new pulping technologies and 
different methods for measuring chip quality. The expansion of 
Australia’s woodchip exports to new markets in China has 
corresponded with an increase in use of mobile chipper systems; and to 
a large extent this issue is reflective of issues arising in the development 
of new markets and increasing supply to new processing technologies 
and systems. 

In this context, industry representatives proposed research to assess 
whether there is a significant difference between the quality of chips 
produced by mobile and static chippers, using leading edge 
technologies for both operations. 

Existing and ongoing research:  

No specific research on the differences in chip size and quality from 
mobile and static chippers operating in Australia was identified in 
industry consultation. 

  

12 FWPA, 2009 – http://www.fwpa.com.au/rd-and-e/resources/112-using-hand-held-near-
infrared-radiation-nir-devices-to-measure-kraft-pulp-yield-from-standing-trees.html 
13 ibid.  
14 Pin chips are matchstick-sized or thin chips, that pass through a round hole of between 
3 and 7 millimetres. Refer: http://acrowood.com/downloads/WCH-Article%201.pdf 
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Indicative benefits to industry:  
The industry benefits from further research and informed guidance on 
chip quality could be substantial, particularly if the research enables 
industry to improve pulp yield. 

Industry estimates of the potential benefit were based on the 
comparison of the wood cost in each tonne of pulp. Assuming the cost 
of delivering Australian hardwood woodchips to pulp mills China is 
approximately US$200/bdmt (inclusive of ocean freight costs), and the 
pulp yield is 54%, then the wood cost in each ton of pulp is 
approximately US$200/0.54 = US$370. If changes to the chipping system 
led to an increase in the pulp yield to 55%, the wood cost in each ton of 
pulp could be approximately US$200/0.55 = USD364. In this case, the 
result would be around a US$6 cost saving (benefit) for each tonne of 
pulp – or, in other words, approximately US$3/bdmt for each tonne of 
woodchip exports. 

In 2013, Australia’s total hardwood export volume was around 
3.1 million bdmt. If changes to chipping systems led to a US$3/bdmt 
cost saving benefit for notionally 25-30% of the hardwood chip exports 
to China, the aggregate industry benefit could be estimated to be in 
the order of $2-3 million per year. If the improvements in chipping 
systems led to pulp yield gains across a larger proportion of supply to 
key export markets, including Japan, then potential industry benefit 
would increase substantially. 

2.2.8 Gain efficiencies in loading log vessels 
One exporter noted the inefficiencies in loading of log vessels in 
Australia, by comparison with the rates achieved by log export industry 
in New Zealand. 

It was reported that many ports have log storage located away from 
the port, requiring the use of load limited trucks on public roads, which 
carry around 8 - 17 tonnes of logs to cranes at the port with a 25 tonne 
capacity. In addition to underutilizing each crane, typically only two of 
the four available cranes are used at one time, contributing to port 
costs around twice that of exporter port costs in New Zealand. 

In this context, it was noted that in New Zealand, off-highway bolsters 
are used to increase capacity for carrying a greater payload when 
transport is confined to within the port. The scope for application of this 
technology in Australia is limited to the constraints on port storage at 
key forestry ports. 

Other contributing factors noted during industry consultation include a 
generally lower level of skill level in log handling in Australia compared 
to New Zealand; unionization of Australian stevedoring companies; and 
a low level of competition between stevedoring companies. 
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Indicative benefits to industry: 
The log export sector, primarily those with off-port storage, would 
benefit from improvements in log loading systems within and around 
export ports. 

It was suggested that doubling the vessel loading rates across 
Australian operations would result in cost savings in the order of $2.5 - 3 
million per year for vessel hire and berthage costs. On the basis of a 
more conservative estimate of the potential gains, notionally a 30% 
reduction in loading costs, the aggregate industry benefit across 
softwood log exports could be in the order of up to $1 million per year. 

Existing and ongoing research: 
Industry consultation for this discussion paper did not identify any 
existing (formalized) research on the capacity to gain efficiencies in 
loading log vessel in Australia.  

2.3 Other issues raised by exporters 
Industry representatives raised a couple of other issues during the 
consultation – issues that Indufor considers to be outside the scope of 
this discussion paper. The apparent research needs relating to these 
two issues include the following: 

• Research into the development of alternate markets for softwood 
residues based on domestic processing, e.g. bioenergy (at higher 
returns than export chips). Australia is a net importer of softwood 
lumber, however there is no substantial growth in the softwood 
estate. Investment in expanding the domestic sawmilling 
capacity is limited by the current returns on export chips, which 
make up 40% of the log volume produced.  

o Research would need to involve modelling of the softwood 
sectors as an integrated industry, which includes growing, 
solid wood processing and residue use.  

o This would generate investment in the industry and 
expansion of Australia’s softwood estate. 

• Research on a comparative cost analysis of Australian ports, to 
assess the relative strengths and limitations of each port for 
exports of different wood products. 

o This research would be conducted for the purpose of 
identifying priority requirements to improve operating 
efficiencies and improve competitiveness relative to 
international suppliers. 

These issues are noted for completeness, delineation and reference in 
further consideration of priority research needs for Australian exporters 
of logs and woodchip products. 
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3. INDUSTRY PRIORITIES 
Based on the findings described above, a summary of key research 
priorities raised by industry representatives for the purpose of this 
discussion paper is presented in Table 3-1 below. 

Exporters consulted in the development of this discussion paper 
identified eight broad issues as key areas for research focus. Of these, 
the two issues assessed as high priorities were each supported by at 
least seven industry participants - one with support across the whole 
industry; and the other specific to the woodchip sector. The high priority 
areas for research relate to: 

• Identifying cost-effective methods to reduce freight costs for export 
woodchips through: 

o Identifying the optimum moisture content(s) along the supply 
chain; and 

o Identifying the most efficient ship-loading technologies and 
practices. 

• Reducing unduly onerous phytosanitary requirements for all exports 
of wood products through: 

o Assessing the risk of pests of concern reaching key export 
countries through Australia exports;  

o Identifying ways to reduce fumigation time; and 

o Identifying ways to improve advice to exporters from DA. 

 

Three further research needs were designated as medium priority, on 
the basis of being supported by at least two exporters, or otherwise 
justified by the potential scale of financial benefits to industry. These 
medium priority areas of research relate to: 

• Identifying alternatives to methyl bromide for phytosanitary 
treatment of log exports; 

• Comparing woodchip quality from static and mobile chippers; and 

• Gaining efficiencies in log scaling, through consideration of 
alternative measurement systems that align with export market 
requirements. 

 

Three other issues were raised, by one exporter each, and were 
designated as relatively low priority compared with the more prominent 
industry needs outlined above. These lower priority areas for further 
research relate to: 

• Identifying cost-effective methods to prevent end splitting of 
hardwood logs; 
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• Developing cost-effective field-based methods for determining dry 
fibre content; and 

• Gaining efficiencies in loading log vessels. 

This discussion paper has provided an outline of each of the research 
needs listed above, and set out indicative guidance on the nature and 
scale of the potential benefits to industry. The objective of this 
discussion paper is to provide a basis for further engagement with 
industry on the need for, and the prioritisation of, further research to 
assist Australia’s log and woodchip export sector. 

Further scoping work would be required to design selected projects. This 
may involve further industry engagement to determine the research 
inputs required, the anticipated uptake by industry partners, and the 
expected returns to industry over time, following a more rigorous 
analysis of input costs and industry benefits. 

Industry feedback on the preferred forms of further inputs and 
engagement is discussed in Section 4. 
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Table 3-1: Summary of key research priorities identified through industry consultation 

# Research need Related research 
underway1 

Beneficiaries of 
further research2 

Number of 
supportive 

respondents3 

Indicative scale of 
financial benefit to 

industry4 

Indicative 
industry 
priority5 

1 Identify cost-effective methods to reduce freight costs 

Reduce moisture content in logs and chips, along the 
supply chain 

 
 

Research by AFORA into natural 
drying of hardwood logs on site 
after harvest; Some company-
specific research underway. 

 
 

Primarily hardwood chip 
exporters nationally 

3+ 
 

3+ 

$3+ million 
 

$3+ million 

High 
 

High 

 Improve ship loading technologies and systems to 
increase efficiency 

Significant investments by some 
individual export companies. 

Woodchip exporters 3+ $3+ million High 

2 Reduce unduly onerous phytosanitary requirements Scion research into pest insect 
behaviour at New Zealand ports. 

 

Whole industry – with 
different biosecurity 
requirements for 
woodchips and logs, 
and separate 
assessments of potential 
research benefits 

3+ $3+ million High 

3 Identify alternatives to methyl bromide 

Identify an alternative means of fumigation 

 

Ongoing research in New 
Zealand for softwood log exports 
in particular; Some individual 
company trials; use of phosphine 
by New Zealand exporters on trial 
basis; STIMBR working group. 

 

Exporters of bark-on logs 
to China and exporters 
of logs to India as 
primary users; the wider 
community 

2 

1 

Not estimated 

Not estimated 

Medium 

Medium 

 Develop an efficient means of debarking small 
diameter softwood logs 

Technology exists for debarking 
small diameter logs at a central 
location, however may be more 
efficient integrated into 
harvesting or infield processing. 

Exporters of bark-on logs 
to China; the wider 
community 

1 Not estimated Low 

4 Compare chip quality from static and mobile chippers None identified. Woodchip exporters 1 $1 – 3 million Medium 
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5 Gain efficiencies in log scaling Some research by New Zealand 
log marshalling companies on 
infrastructure, scanning software 
and RFID tags.; and 
development of ‘2D’ scaling as 
an alternative to JAS. 

The majority of 
hardwood and 
softwood log exporters 
nationally (one exporter 
reported selling based 
on draught survey) 

2 Not estimated Medium 

6 Identify cost-effective methods to prevent end splitting 
of hardwood logs 

S-hooks are used in South Africa; 
gang nails used in individual 
company trials, but both cost 
prohibitive in Australia. Waxes 
and paint found to be 
ineffective. 

Hardwood log exporters 1 Up to $1 million Low 

7 Develop cost-effective field-based methods for 
determining dry fibre content 

Hand-held near-infra-red 
technology found commercially 
useful predictions of  Kraft pulp 
yield using green chainsaw frit; 
however further work is needed 
to develop purely non-
destructive means; and 
predictors of dry matter content. 

Woodchip exporters 1 Not estimated Low 

8 Gain efficiencies in loading log vessels Off-highway bolsters used in New 
Zealand to transport large 
payloads within port area. 

Log exporters, primarily 
with off-port log storage 

1 Up to $1 million Low 

Source: Indufor. Notes on table above: 

1. Related research underway provides guidance to industry representatives’ understanding or awareness of recent or current work that relates to addressing the 
research need or gap, and which should be considered in determining priorities for further research 

2. Beneficiaries of further research relates to the scale of benefit; specifically whether this would be to individual companies only (low priority); specific sectors 
(higher priority); or the industry at a national level (potentially highest level of priority); 

3. The number of respondents who nominated the research need as a high priority, categorised into 1, 2 or 3+ respondents; 

4. Indicative scale of financial benefit to industry relates to the industry representatives’ guidance on the order of magnitude of financial value associated with 
potential outcomes, and Indufor’s guidance on the potential extent of this financial value if applied across the relevant sectors. Recognising the limitations of 
using industry consultation with minimal testing at this provisional scoping stage, the indicative scale of financial benefit is presented within broad bands of total 
value to the industry/sector within the next 5 years These bands are: (i) up to $1 million ‘value’; (ii) $1-3 million; and (iii) potentially $3+ million over the next 5 years. 

5. Indicative level of industry priority represents a subjective assessment by Indufor of whether, on the basis of the consultation undertaken for this discussion paper, 
and the indicative scale of financial benefit to industry, the research need appears to be of High, Medium or Low priority to industry.  
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4. INDUSTRY ENGAGEMENT IN FUTURE RESEARCH 
Subsequent to the process of identifying priority research needs, Indufor 
conducted a survey of industry representatives to gauge their capacity 
and willingness to provide direct input to research projects of this 
nature. A total of eight industry representatives responded to the 
survey, with representation from across the product range of softwood 
and hardwood logs and chips. 

In the first instance, exporters were asked to indicate the nature of 
support they were willing to provide to facilitate and implement 
research projects if they were to be funded. A summary of the survey 
findings is set out in Table 4-1 below.  
Table 4-1 Survey responses on industry preference for engaging in research projects 

Industry responses on engaging in research projects^ Yes? No? Nil 
responses 

Staff involvement in sampling and analysis? 7 - 1 

Membership of steering committee or reference group? 7 1 0 

Other in-kind contribution e.g. trials, access to 
sites/equipment? 

2 3 3 

Some financial contribution to realise the project? 3 4 1 

Source: Indufor, 2014; ^ based on eight responses from a survey sent to 12 industry 
representatives 

In relation to the nature of support that exporters could provide to 
facilitate and implement research projects if they were to be funded, 
most exporters indicated they had capacity to: 

• Make staff available to assist in data sampling and analysis; and 

• Be part of a steering committee or reference group convened to 
oversee the project.  

Industry responses to the request for other forms of support were mixed. 
Less than half of the industry representatives were in position to indicate 
scope to provide some level of direct financial contribution to help 
realise the project; and only two referred to other in-kind contributions, 
such as provision of data (subject to confidentiality agreements in 
place). 

In the three cases in which industry representatives indicated there was 
scope to provide some level of direct financial contribution to the 
projects, these responses all related specifically to the research needs 
relating to identifying cost-effective methods of reducing freight costs; 
and specifically to hardwood chip exports. 

Indufor also explored industry preferences for how stakeholders would 
like to be informed about the progress and results of research projects if 
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they were funded. A summary of these preferences is set out in Table 
4-2 below. 
Table 4-2 Survey responses on industry preference for information on project results 

Industry responses^ Yes? No? Comments 

Industry preference for – 
Webinar: 

5 - • Webinar worthwhile if there are 
key messages or more 
substantive detail can be 
provided than email updates 

Industry preference for – 
Seminar: 

3 - • Seminar worthwhile if significant 
progress has been made and 
feedback required from 
industry as a group 

Industry preference for – 
Other: 

1 - • Scope for email updates on 
project progress 

Source: Indufor, 2014; ^ based on eight responses from a survey sent to 12 industry 
representatives 

In this regard, the survey indicated that most respondents supported 
the use of webinars to disseminate information. 

Indufor considers that some of the qualitative commentary received 
with the survey forms is the most salient feedback. Some respondents 
noted in their commentary that each research project should have a 
steering committee or reference group to provide project inception 
guidance, implementation oversight and technical input - and these 
committees or reference groups should engage through regular emails 
and face-to-face discussions, as appropriate; 

Further engagement with industry, including senior management and 
key operational staff, should be conducted using: 

• Email for updates on project progress (update information); 

• Webinars where there is there are key messages to share, or more 
substantive detail than can be provided through email channels 
(key messages and supporting information); and 

• Seminars where the project has made significant progress and 
feedback is required from industry representatives as a group 
(testing findings and recommendations with industry). 

 

This industry feedback could be applied to the implementation of 
individual research projects, and potentially to the broader program of 
further research support for Australia’s log exports and woodchip export 
sectors. 
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Appendix 1 – Industry Consultation 
 

The companies consulted in the preparation of this discussion paper, 
and the respective product sectors discussed during this consultation, 
are listed below. Indufor gratefully acknowledges the time and input 
provided by each of the companies that engaged in this scoping work 
for Australian exporters. 
Table A1-1: Overview of industry consultation and sector coverage 

Company Softwood 
logs 

Softwood 
chips  

Hardwood 
logs 

Hardwood 
chips 

Softwood Plantation Exporters     

Pentarch Forest Products     

Pacific Forest Products     

Rayonier     

Mitsui     

Midway Forest Products     

Marubeni Corporation     

Forestry Tasmania     

Forest Products Commission     

Australian Bluegum Plantations     

Nippon Paper     

Forico     

Source: Indufor 
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