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Executive Summary 

The South & Central Queensland regional forestry hub established in 2021 aims to 

support the local Forestry, Timber, and Wood Products sector by leveraging and 

implementing projects that will boost productivity and growth. The hub has five key 

theme areas: Communications, Skills & Training; Plantation Investment Models; Native 

Forest Management; Bioenergy and Carbon; and Manufacturing Competitiveness.  

In the theme area of ‘Manufacturing Competitiveness’, the hub’s goal is to maximise 

manufacturing processes and products through value-adding innovation, technologies, 

and supply chain logistics. Achieving this goal requires:  

1. Understanding of existing and prospective forestry resource availability. 

2. Exploration of demand for timber and wood products in existing and emerging 

markets  

3. Identification of technologies and processes to improve processing efficiency and 

value adding opportunities that will support industry socio-economic and 

environmental sustainability into the future 

Following a tender process, the Foresion team were selected to conduct this 3-month 

project and have engaged actively with the hub and industry participants to collect and 

analyse data and generate insights and recommendations to advance the goals of 

enhanced productivity and industry sustainability. 

The South and Central Queensland forestry, timber and wood products sector has 

recently experienced a challenging operating environment. Significant bushfires, major 

flood events, the COVID pandemic and war in Ukraine have all had impacts. At the same 

time the supply of logs and wood products to the processors and market is facing 

constraints. Restrictions and/or permanent bans on some native forest logging and 

transitions to long-rotation plantations to secure carbon abatement credits under the 

Emissions Reduction Fund Scheme have combined with limited work-force availability 

to increase the gap between available supply and growing demand. This growth in 

demand for timber and wood products is partly being stimulated by Federal and State 

Government support for new housing construction and home renovations (including 

2022 budget announcements), as well as wood encouragement policies, and changing 

customer expectations for more sustainable materials and products. 



 

 2 

The scope and scale of the impact of these different factors vary across different segments 

of the sector’s supply chains and across different sizes of business. At the level of resource 

availability and supply differences exist between hardwood, softwood, and cypress 

resources that necessitate tailored responses for each. Similarly, across primary and 

advanced manufacturing, different product types, existing and emerging markets, 

nuanced approaches to technology deployments are required to optimise individual 

business and sectoral productivity at operational, tactical, and strategic levels. However, 

it is important to acknowledge that the existing operating environment has directly 

influenced both individual business capacity for and sectoral approaches to 

infrastructure investment and R&D (research and development) into processing 

innovations and technologies. 

Findings  

Resource Supply  

Increasing local supply of softwood hoop pine logs may be possible. Local hardwood log 

supply (within the Hub region) is facing an uncertain future and cypress supply is likely 

to remain static over the next 5 years. The demand for local log resource is very high 

across all resource types, primarily driven by the building sector. Inhibitors to  the 

expansion of log availability include: Regulation/contracts for Supply; Workforce 

shortages; Land Management related issues; and, limited information sharing for 

improved value chain integration. The available state-owned native forest estate may 

(subject to ongoing discussions with the Queensland Government) shrink significantly 

from 2024. This reduction is anticipated to generate a series of impacts on the native 

timbers processing sector, and counterintuitively, on the forest management and road 

maintenance activities. Although the private native forest resource is extensive its 

ownership structure is heavily fragmented raising resource sourcing challenges for 

larger processing projects.  

Timber and Wood Processing  

Additional timber and wood processing capacity is potentially available using existing 

equipment and infrastructure. Log resource and workforce availability challenges are 

currently two of the main inhibiting factors to increased capacity utilisation. Along timber 

and wood products supply chain, digital competencies vary significantly between 
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stakeholders. Whilst some organisations have adopted new technologies and 

innovations, others operate and make decisions with limited insights from the data they 

collect. These digital capability differences often limit the supply chains’ development 

potential as products’ traceability along the supply chain is typically limited to the lowest 

common digital capability denominator. Where digital capabilities are somewhat similar, 

information sharing between various organisations is often limited by confidentiality 

concerns.  

Markets and Use 

Many timber and wood processors in the South and Central Queensland region have 

actively pursued product value-adding to diversify and improve revenue streams. 

Typically, value-adding is approached with a ‘mass production’ mindset, focused on 

improving equipment and infrastructure utilisation. An emerging space in value-adding 

is delivering products tailored to customers’ albeit in smaller quantities. This approach 

can generate revenues but requires more in-depth knowledge of customer needs. Indeed, 

a key competitive advantage of the South and Central Queensland timber and wood 

processing sector is geographical proximity to its markets. However, this advantage is 

not always capitalised on. Some stakeholders have however highlighted a disconnect 

between architects’ and designers’ demands and expectations of timber and wood 

products and the products’ features and capabilities.  

Recommendations 

This report presents key recommendations structured in four overlapping areas at the 

intersection of the resource, processing, and markets/use domains. These four 

domains are areas for existing or potential incremental and/or advanced innovation as 

follows: (i) Opportunity Realisation (ii) Value Chain Enhancement (iii)Fabrication 

Innovation (iv) Resource Optimisation & Development and are illustrated in Figure 1. 
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Figure 1 Recommendations for the timber and wood products 

sector  

OPPORTUNITY REALISATION 

Recommendation 1 

Cross Laminated Timber panel manufacturing is a potentially lucrative value-

adding pathway for certain firms in the hub region 

Recommendation 2 

Laminated Veneer Lumber (LVL) and/or Plywood production from smaller 

diameter hardwoods using spindleless lathe technology is an emerging 

potential market opportunity. 

Recommendation 3 

Local production of wood-plastic composite decking and cladding products 

for the residential building & renovations market is an opportunity. 

Recommendation 4 

Wood foam insulation products as sustainable ‘green’ substitutes for plastic 

insulation is an emerging opportunity with potential for rapid expansion 

Recommendation 5 

Biochar to service diverse agriculture and construction applications while 

enhancing carbon emissions credentials is already emerging as production 

opportunity from forestry and wood processing biomass residues 

 



 

 5 

VALUE CHAIN ENHANCEMENT 

Recommendation 6 

Made to order design, fabrication, and integration with the architecture, 

engineering and construction (AEC) sector through improved use of 

available digital tools offers significant opportunities for product alignment and 

waste reduction. 

Recommendation 7 

Adoption of enhanced digital analytics to integrate value chain decision-

making offers business process improvements leading to potential efficiency and 

productivity gains along timber and wood product value chains. 

Recommendation 8 

Promote and advance circular economy thinking to leverage benefits for the 

sector from certification opportunities in sustainability and climate mitigation 

Recommendation 9 

Develop a workforce capacity and skills plan that includes digital literacy 

training to improve the benefit of new digital data and tools in timber and wood 

products processing. 

 

FABRICATION INNOVATION 

Recommendation 10 

Leverage manufacturing capacity sharing in drying and finger joining to 

maximise value recovery from offcuts and green timber for AEC markets. 

Recommendation 11 

Expanding wood characteristics scanning, traceability, and information 

sharing will continue to improve fabrication efficiency, planning and recovery 

and insights into market product preferences. 
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RESOURCE OPTIMISATION & DEVELOPMENT 

Recommendation 12 

Improve mechanisms to support better access to private native forests to 

overcome challenges faced by private landowners and processors in servicing 

existing or prospective markets.  

Recommendation 13 

Promote ‘design for deconstruction thinking’ as one approach to meet growing 

demand for timber during a period of continuing supply limitations. 

Recommendation 14 

Align with bioeconomy branding through cascade utilisation to ensure 

benefits accrue both to individual firms and the sector as competition for wood 

from other sectors grows. 
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Glossary 

Term Definition 

Architecture, 

engineering, and 

construction (AEC) 

The sector of the construction industry that provides the services on 

the architectural design, engineering design and construction services 

Biochar A lightweight residue, made of carbon and ashes, remaining after the 

pyrolysis of biomass 

Bio composites Composite material formed using natural fibres. Bio composites have 

attracted attention in recent years as an alternative to oil-based 

materials because these offer advantages in terms of decreased 

dependence on fossil resources and reduced carbon footprint 

Bioeconomy Economic activity involving the use of biomass. The bioeconomy 

comprises those parts of the economy that use renewable biological 

resources from land and sea – such as crops, forests, fish, animals and 

micro-organisms 

Circular economy A model of production and consumption, which involves sharing, 

leasing, reusing, repairing, refurbishing and recycling existing 

materials and products as long as possible 

Cross-laminated 

timber 

An engineered wood product made from gluing together layers of 

sawn wood. Each layer of the boards is usually oriented perpendicular 

to adjacent layers and glued on the wide faces of each board 

Deconstruction The selective dismantlement of building components, specifically for 

reuse, repurposing, recycling, and waste management 

Gulam A structural engineered wood product constituted by layers of 

dimensional sawn wood bonded together with adhesives 

Medium density 

fibreboard (MDF)  

An engineered wood product made by breaking down wood into 

fibres, combining it with wax and a resin binder, and forming it into 

panels by applying high temperature and pressure 

Oriented strand 

board (OSB) 

A type of engineered wood product, formed by adding adhesives and 

then compressing layers of wood strands in specific orientations 
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1. Introduction and Rationale 

Global demand for wood products is expected to increase by approximately 7% per year 

over the next decade (TBRC, 2021). In Australia, similar trends are evident as Federal and 

State Government support for new housing construction and home renovations 

(including recent 2022 budget announcements), alongside the building with wood 

encouragement policy, and changing customer expectations for sustainable products and 

services, all contribute to growing demand for timber and wood products.  

At the same time however, forestry and timber resources supply has been facing 

constraints. In some Australian States, mainly Victoria and Western Australia, native 

forest logging has been suspended and/or is to be stopped permanently, massive 

bushfires have dramatically impaired the availability of native and plantation resources. 

Additionally, COVID-19 and international sanctions on Russian exports have put pressure 

on the available workforce and substitution demand for local and national timber 

resources (Greber et al., 2021).  

Development of new forestry plantations, supported by the “billion trees” programme1 

will certainly contribute to a long-term response to the increasing demand for logs. 

However, during the next 10-15 years it appears probable that there will be a growing 

gap between available timber supply and demand (Morello et al., 2022). This may in-turn 

lead to increasing costs and put inflationary pressure on downstream sectors of the 

economy, most especially in housing and construction.  

The South-East & Central Queensland regional forestry hub2 was established in 2021 

to support Communications, Skills & Training, Plantation Investment Models, Native 

Forest Management, Bioenergy and Carbon, and Manufacturing Competitiveness. In the 

area of manufacturing competitiveness, the hub is focused on determining the 

opportunities and barriers in the forestry and wood products sector and in 

communicating detailed findings and recommendations on growth pathways to industry 

stakeholders and the Commonwealth Government. 

 

1 https://www.awe.gov.au/agriculture-land/forestry/publications/growing-better-australia 
2 https://www.qldforestryhubs.com.au/ 
 

https://www.awe.gov.au/agriculture-land/forestry/publications/growing-better-australia
https://www.qldforestryhubs.com.au/
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As part of the work of the hub, identification of technologies and processes to improve 

processing efficiency are important. Similarly, exploring the production/development of 

new value-added products to access existing and/or new markets will support industry’s 

socio-economic and environmental sustainability into the future. More specifically, two 

important pathways for investigating different dimensions of manufacturing 

competitiveness are (i) Understanding opportunities to improve efficiency in processing, 

logistics and supply chain coordination to reduce costs and improve product recovery, 

and (ii) Identifying value-adding opportunities for industry stakeholders in South-East 

and Central Queensland to develop new products to access existing and/or new markets. 

Objectives  

The scope of this project covers: 

• Wood supply – an inventory on prospective volumes of native and plantation logs 

as well as processing centres. 

• Timber and wood products demand – a description of Queensland’s main 

categories and uses of timber products. 

• Technologies, processes, and value adding opportunities - for the current product 

range as well as new products with an existent market and the development of 

novel products using local timber species.  

To accomplish these objectives, the Foresion team has adopted a holistic, supply chain-

wide perspective towards manufacturing competitiveness that considers the issue of 

wood supply and the role of new technologies in the context of the Australian market. 
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2. Approach 

This section describes the two-stage approach adopted in this project. 

Stage 1 consists of an evidence-based review covering relevant 

literature, geospatial analyses, a stakeholder survey, and semi-

structured industry interviews. Stage 2 includes a participatory design 

workshop to prioritise technologies, innovation, and value-add 

products for the sector.  

The methodology deployed used both quantitative and qualitative data collection and 

analysis in a two-stage process comprised of: 

Stage 1: Evidence-based review comprised of several inter-related activities:  

• Geo-spatial data analyses to explore existing and prospective plantation and 

native resource availability 

• Review industry data sources to identify the main timber and wood products and 

their current markets 

• Review technologies, processes and products that may contribute to 

manufacturing competitiveness The methodology for the evidence-based review 

involves both industry and peer-reviewed materials. The sources have primarily 

been published in the last 10 years, with a focus on the last 5 (since 2017 +). 

• Conduct an industry survey and semi-structured interviews with key 

stakeholders to understand current and projected wood supply & demand; 

existing opportunities & challenges; and new products, processes and 

technologies that may contribute to manufacturing competitiveness 

Stage 2: Participatory Design comprised of a workshop with industry stakeholders to 

identify and review development opportunities and identify recommendations on 

priorities for the sector.  
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3. Existing and Prospective Plantation and Native 

Forests Resources 

This section describes the existing plantation and native resources in 

South and Central as well as prospective resources. A discussion of 

opportunities and threats regarding resource availability follows.  

3.1. Softwood Plantations 

Plantations in South and Central Queensland are of softwood as well as hardwood 

species. Softwood plantations species are mostly of Southern Pines and Araucaria. 

Southern Pines are an aggregate term for several species: hybrid pine (Pinus elliottii var. 

elliottii´ Pinus caribaea var. hondurensis hybrid - approximately 70% of estate), Pinus 

caribaea var. hondurensis (roughly 24% of estate) and, Pinus elliottii var. elliottii (roughly 

3% of estate). Southern Pines plantations are managed primarily for sawlog production 

on 26-to-28-year rotations(Sustainable Biomass Program, 2020). Araucaria 

cunninghamii and bidwillii are the main varieties planted in hoop pine plantations. 

Araucaria plantations are typically managed on 45 to 50-year rotations. On the most 

productive sites (approximately 15% of estate) pruning is carried out. Pruning typically 

targets the healthiest and straightest 350-400 stems per hectare and is undertaken 

between the ages of 10-12 years, up to a height of 4.8 metres (Sustainable Biomass 

Program, 2020).  

Most softwood plantations in South and Central Queensland are managed by HQ 

Plantations and cover an area of approximately 177,000 ha (Department of Agriculture 

and Fisheries, 2021) of which 137,000 are of southern pine, primarily situated along the 

coast with a significant proportion concentrated around the Gympie- Maryborough 

region. The remainder 40,000 ha are of hoop pine primarily located West of the 

Blackbutt-Imbil-Jimna line. Southern pine logs and products are processed and managed 

by 13 softwood sawmills, distributors and exporters (QLD Spatial, 2018) , which are 

typically of large size: Two of those sawmills receive jointly over one million m3. Three 

distributors and wood chip exporters also process in excess of 100,00 m3 per year. Four 

sawmills process between 10 and 50,000 m3 per year. And three operations process 

between 3 and 10,000 m3 yearly. Hoop pine is processed in eight facilities. The largest 

sawmills handles a throughput of 225,000 m3 per year. Three facilities process between 
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10 and 50,000 m3 per year, mainly for plywood. Figure 2 illustrates the South and Central 

Queensland plantation estate and softwood mills.  

The softwood plantation estate has remained relatively steady in the past five years. 

Modelling results of the supply of softwood logs suggest that the softwood yields are 

expected to remain relatively constant up to 2060 (Legg et al., 2021, p. 2). Stakeholder 

feedback suggests that there is interest in expanding the softwood estate. However, high 

land acquisition prices and regulatory challenges to converting land use to plantation 

have limited the softwood plantation estate expansion. 

Table 1 Softwood plantation and sawmills distribution in South 

and Central Queensland  

LGA Softwood 
Plantations 

(ha) 

Mills under 
10,000 m3 

capacity 

Mills 10 to 
50,000 m3 

capacity 

Mills over 
100,000 m3 

capacity 

Gympie Regional 53,369    3 

Fraser Coast Regional 47,404  1 1  

Sunshine Coast Regional 15,038  2   

Somerset Regional 12,326  2 1  

Moreton Bay Regional 10,770   1 2 

Livingstone Shire 10,444     

Bundaberg Regional 10,284     

Southern Downs 2,380 2 1  

Other LGAs 15,182  1 3 1 

Total 177,197  8 7 6 

Note: softwood mill count includes Southern Pine and Hoop Pine processors 

Source: (Queensland Spatial Catalogue, 2021) 

Most plantations in South and Central Queensland are planted in industrial estates. 

Although farm forestry plantations have been established in Queensland, there is limited 

information on their extent. Latest reported figures indicate 600 ha of farm forestry 

plantations in South and Central Queensland3. 

 

3 Daian et al., “Forest Inventory for Private Native Forest Inventory for Private Native Forestry, Farm 
Forestry and Indigenous Forestry.” 

https://qldspatial.information.qld.gov.au/catalogue/custom/detail.page?fid=%7bF31E3680-F98D-4374-BEE6-959DBBEEA412%7d
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Figure 2 Softwood plantations and sawmills 

Source: Queensland Spatial Catalogue, 2021 & Queensland Spatial Catalogue, 2022 

Hardwood plantations are dominated by Australian endemic species, such as Spotted 

gum (Corymbia citriodora sub. spp. variegata), Western white gum (Eucalyptus 

argophloia) and Gympie messmate (Eucalyptus cloeziana). Hardwood plantations cover 

roughly 19,300 ha scattered across the region(Department of Agriculture and Fisheries, 

2021). The hardwood plantation program was established in 1999 by the Queensland 

https://qldspatial.information.qld.gov.au/catalogue/custom/detail.page?fid=%7bF31E3680-F98D-4374-BEE6-959DBBEEA412%7d
https://qldspatial.information.qld.gov.au/catalogue/custom/detail.page?fid=%7b84834481-05FB-425B-9F9D-8D646C6754C8%7d
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Government to provide an alternative hardwood resource to substitute native forest 

logging. Following a 2015 independent review which showed lower than expected 

performance of the hardwood plantations, the program was terminated(Department of 

Agriculture and Fisheries, n.d.). 

3.2. Native Forest Resource 

Native forest resources are either state managed through the Department of Agriculture 

and Fisheries or privately managed. Private Forestry Service Queensland (PFSQ) is one 

of the largest organisations which provides supporting services to native forest resources 

owners.  

3.2.1. Native hardwood 

The Department of Agriculture and Fisheries (DAF) manages approximately three million 

ha of state-owned hardwood native forests for wood production purposes. 

Approximately 30,000 ha of the state-owned native forests are selectively harvested each 

year for timber products.  

Table 2 Hardwood Sawmills Capacity Distribution 

Processing Capacity Number of Hardwood Mills 

Between 10 and 50,000 m3 6 

Between 3 and 10,000 m3 16 

Under 3,000 m3 24 

Total 46 

Source: (Queensland Spatial Catalogue, 2022) 

Logs are processed in 46 mills(QLD Spatial, 2018) scattered across the region. Six mills 

in Dingo, Gayndah, Theodore, Tiaro, Wandoan, and Wondai process over10,000 m3 per 

year, three of which are situated in the North and the West of the Hub’s region of interest. 

An additional 16 mills process between 3-10,000 m3 and 24 mills process under 3,000 

m3 per year. Figure 3 depicts the existing native state-owned and private forest resource 

and main hardwood sawmills in the region. 

https://qldspatial.information.qld.gov.au/catalogue/custom/detail.page?fid=%7b84834481-05FB-425B-9F9D-8D646C6754C8%7d
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Figure 3 Hardwood native forests and sawmills 

Source: Queensland Spatial Catalogue, 2021, Queensland Spatial Catalogue, 2022 & 

PFSQ unpublished data  

Most sawmills require logs with a minimum diameter of 40 cm for native logs coming 

from the South-East and of 30 cm for native logs coming from the Western region to meet 

the sawlog specification. The +30 cm log specification also applies to private native 

resources as well.  

State owned native timber production is uncertain in the SEQ Regional Plan area which 

includes Brisbane, Moreton Bay, Lockyer Valley, Scenic Rim, Gold Coast, Logan, Redlands, 

https://qldspatial.information.qld.gov.au/catalogue/custom/detail.page?fid=%7b7CF78072-4045-487F-AD5A-31E862157446%7d
https://qldspatial.information.qld.gov.au/catalogue/custom/detail.page?fid=%7b84834481-05FB-425B-9F9D-8D646C6754C8%7d
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Sunshine Coast and Noosa after the 31st of December 2024, when the sale agreements 

expire. Similarly, state owned native timber production may cease in the Eastern 

hardwoods region, including Wide Bay, on 31 December 2026(Department of Agriculture 

and Fisheries, 2018a). Some mills can still access state-owned native resources in the 

Western region. However, a number of mills will likely be severely impacted by the 

suspension of sale agreements.  

 

 

Figure 4 Size class distribution of stems in studied private native 

stands showing number of merchantable and unmerchantable 

stems 

Source: (Department of Agriculture and Fisheries, 2018a, 2018b) 

An estimated three million hectares of private native forests are in South and Central 

Queensland. Private native forests contribute significantly to South and Central 

Queensland’s Forest and timber industry, supplying 50-60% of the domestically 

produced hardwood resource. Many regional sawmills are at least partially reliant on the 

timber produced from these forests4.  

Not all private native forests are managed for timber production, hence their productivity 

may vary significantly. Several studies investigated private native forests 

productivity(Department of Agriculture and Fisheries, 2018a, 2018b). Identifying 

approximately 23m3/ha of merchantable stems in untreated private native forests in 

 

4 Queensland Government, “Queensland Forest & Timber Industry An Overview.” 

South-East region Wide Bay Burnett region 
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South-East Queensland and 17m3/ha of merchantable stems in untreated private native 

forests in Wide Bay Burnett Region.  

3.2.2. Cypress 

Cypress is a slow growing native softwood species grown primarily in the western parts 

of South and Central Queensland. The Department of Agriculture and Fisheries manages 

the sale of cypress timbers to sawmillers and determines sustainable volumes that can 

be extracted from state forests. Cypress timbers sourced from state forests account for 

95% of the cypress log production. Cypress sale permits currently in place guarantee 

access to the resource until 2037. 

 

Figure 5 Cypress sawlogs from state-managed forests 

Source: (DAF, 2021) 

110,000

112,000

114,000

116,000

118,000

120,000

122,000

124,000

126,000

2015-16 2016-17 2017-18 2018-19 2019-20

C
u

b
ic

 m
et

re
s

Financial Year

Cypress Sawlogs from State-Managed Forests

https://www.daf.qld.gov.au/business-priorities/forestry/state-native


 

 22 

 

Figure 6 Cypress resource and sawmills 

Source: Queensland Spatial Catalogue, 2021, Queensland Spatial Catalogue, 2022 

Approximately 120,000 m3 of cypress sawlogs are harvested yearly (see Figure 5) and 

delivered to the 12 sawmills in South and Central Queensland(QLD Spatial, 2018) The 

resulting products are primarily used for construction and appearance grade products 

and are particularly desirable because of the timber’s durability and natural termite 

resistance (Kalleshwaraswamy et al., 2022). Figure 6 depicts the existing cypress 

resource and main sawmills in the region.  

https://qldspatial.information.qld.gov.au/catalogue/custom/detail.page?fid=%7b0722F0C9-B4D1-4992-9802-7DCCA5D9B908%7d
https://qldspatial.information.qld.gov.au/catalogue/custom/detail.page?fid=%7b84834481-05FB-425B-9F9D-8D646C6754C8%7d
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3.3. Insights 

One of the major challenges relating to South and Central Queensland’s timber resource 

is its relatively limited growth potential. 

Softwood Plantations  

• Additional Southern Pine resource required by local processors however 

there are limited prospects for the development of new forestry 

plantations 

Growth in the softwood plantation estate is hampered primarily by the high 

acquisition price of land, especially in the South-East region. Although desirable, 

growth in the softwood plantation estate seems unlikely in the near future. 

Critically, the Emissions Reduction Fund (ERF) Plantation Forestry Method (AWE, 

2022) which provides mechanisms to indirectly support the growth of the 

plantation estate may also incentivise a reduction of the available estate for timber 

and wood products if carbon farming becomes more financially appealing than 

harvesting. 

Collaboration between softwood growers and processors could inform current 

planting, harvesting age thresholds and segregation efforts on the desirable 

resource characteristics for improved planning and recovery. However, data and 

information sharing and collaborative decision-making across the supply chain 

required to achieve these aims are still relatively limited. Stakeholders indicated 

challenges around data and information value, confidentiality, and responsibility 

for decision-making as the main reasons. 

• Additional Hoop pine resource potentially available for high value 

processing 

The Araucaria resource could support a sustainable increase in the yield by 

approximately 200,000 m3/year. Furthermore, stakeholders indicated that, in the 

absence of interested processors, approximately 120,000 m3 of resource, 

potentially suitable for structural and higher value products, are currently 

destined for lower grade products such as dunnage. 

The Araucaria resource undergoes silvicultural treatments (mainly pruning) to 

enhance its value. However, it is challenging to maintain traceability on which 

stems have received these treatments during the trees’ 50+ years lifespan. Geo-
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positioning systems can help identify individual stems. Integrating and using 

these data into decision making once trees are harvested and ensuring that 

pruned trees are delivered to customers that value them most is an outstanding 

issue.  

Native Forests 

• Suspending harvesting operations in state native forests may have 

unintended consequences  

The available state-owned native forest estate may shrink significantly from 

2024. Given that the hardwood plantations program has not delivered the 

expected outcomes, alternative resource availability remains uncertain. 

Stakeholders operating in native forest sector have highlighted grave concerns 

over the suspension of state native forests logging. The immediately visible 

consequences, loss of jobs, particularly in regional and rural areas and potential 

shortages of native timber products were of primary concern.  

Stakeholders have also highlighted a series of potential consequences, some 

counterintuitive, which may have negative long-term outcomes: suspending 

logging on state-owned native forests will likely reduce Government revenues 

and, consequently, spend for silviculture activities and road maintenance. 

Reduced silviculture activity may lead to the accumulation of biomass fuel and 

potentially increase the forests’ fire risk. Similarly, a reduction in road 

maintenance activities may reduce the forests’ accessibility for tourism, 

management, and other activities.  

There is also some frustration in the sector because of what are perceived to be 

inconsistencies in policy approaches. While operations on state-owned native 

forest are on a trajectory towards suspension, some local councils are requiring 

native timbers for their heritage projects and tourist outdoor attractions. 

Simultaneously, Federal and State Governments support programs for use of 

timber materials (Make it wood, 2020; Timber Queensland, 2017). 

Several hardwood processors have indicated that, due the floods experienced in 

South-East Queensland between March and June 2022 which restricted access to 

the native resource, some were forced to source hardwood logs from sites more 

than 1,500 km away. Stakeholders were concerned that such occurrences would 
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repeat and become more frequent once their access to state-owned timber would 

be restricted. 

• Reduced accessibility to the private native resource  

Phasing out the state-owned native forest resources will likely increase the 

pressure for the private native resource. Currently, sourcing private native 

timbers is a complex undertaking for both resource owners and timber 

processors. Some owners and sawmillers enjoy long-lasting relationships which 

facilitate sourcing native resources. Sawmillers sometimes prospect the state in 

search for suitable resource patches. Native resource owners also rely on PFSQ’s 

support for marketing and operations management. However, the lack of 

established pathways to market the timber reserve and the relatively small estate 

sizes (compared to industrial-scale operations) limit the scale at which private 

native forestry operations can take place. Therefore, maintaining native forests 

processing operations and establishing new ones at an economically efficient scale 

will likely be extremely challenging.  

The code of practice that governs private native forest harvesting is currently 

undergoing a review thus further raising uncertainty for stakeholders operating 

in the native hardwoods processing sector. Private native resources access is also 

impacted by some landholders being concerned about harvesting practice impact 

on flora/fauna and the risk of land mismanagement. 

• Lack of market for native forests thinnings reduces occurrence of this 

silvicultural treatment 

Private native forest thinnings can increase the forests’ productivity by removing 

the competing trees. However, these treatments entail costs which can exceed 

300-500 AUD/ha for the owners. The absence of established markets for thinnings 

tends to reduce the extent of this forest management practice. Where thinnings 

are performed, private native forests are typically thinned-to-waste, thus leaving 

a potential resource underutilised. Thinnings from private native forests were 

used to manufacture hardboard prior to the closure of the Australian Hardboards 

mill in 2011.  

• Limited growth potential for cypress resource 

The current production of cypress sawlogs of around 120,000 m3 per year is 

deemed the maximum sustainable yield from the existing native resource. It is 
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therefore unlikely that this resource base and log yield will expand significantly in 

the near future. However, the Hub is currently preparing a study that will 

investigate the potential for the development of cypress plantation in the Hub 

covered regions.  
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4. Timber and Wood Products Demand  

Queensland currently supplies approximately 70% of its demand for 

timber and wood product, importing the remainder. This section 

describes the current uses for the timber resources sourced from 

Queensland’s plantations and native forests as well as the timber and 

wood products imports and exports, to generate a comprehensive view 

of the market. The pulp and paper sector is not considered in this 

analysis because of its high reliance on recycled products (Queensland 

Government, 2016). Australian imports and international demand are 

also briefly discussed. Finally, the key timber and wood products 

demand drivers are analysed. 

4.1. Softwood Products  

Softwood plantations produce annually more than two million m3 of sawlogs including 

approximately 400,000 m3 of pulp logs of southern pine and hoop pine. Of the southern 

pine log production, approximately 80% is delivered for structural timber production 

(more than 15 cm and less than 45-50 cm in diameter and of desirable length – between 

4.8 and 6 metres). Logs for structural timbers are primarily delivered to softwood 

sawmills including two of the largest mills in the region - Hyne’s Tuan mill and AKD’s 

Caboolture mill. Ten percent of the southern pine production is typically delivered as 

roundwood and poles to several processors in the region. Lower grade logs, 

approximately 10% of production, are mainly delivered for medium-density fibre (MDF) 

and chipboard production, for export from Brisbane port or for pellets and sleepers and 

landscaping products. In 2016, Queensland’s production of glued laminated timber or 

‘glulam’, stood at around 8,000 m3 of glulam (Queensland Government, 2016).  
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Figure 7 Queensland softwood log production 

Source: (ABARES, 2022) 

The hoop pine production amounts to approximately 420,000 m3 of logs per year. 

Roughly 280,000 m3 of logs are delivered to sawmills producing appearance grade 

products and furniture, 120,000 m3 are used for pellet and dunnage production and 

approximately 20,000 m3 are used in the production of high-grade ply(Queensland 

Government, 2016). 

Queensland has around 70 timber fabrication plants, located in all major population 

centres to be near their markets, most of which use plantation softwood to produce roof 

trusses, floor trusses and pre-nailed frames(Queensland Government, 2016). 
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Figure 8 Softwood products and markets 

Source: Authors’ elaboration 

Amongst the key products are over 300,000 m3 of structural grade products, more than 

100,000 m3 of appearance products and 20,000 m3 of plywood (from hoop pine). Most 

softwood processors have already installed finger joining lines to utilise offcuts and 

dockings and enhance manufacturing efficiency. Anecdotal evidence suggests that finger 

joining can improve log recovery by up to 3-5%. A softwood mills has also installed cross 

laminated timber (CLT) and glue lamination capacity. In 2016, around 8,000 m3 were 

produced. These volumes have no doubt increased since, however, more recent estimates 

were not available However, although interest in CLT and other prefabricated panels is 

rising, not all softwood processors are necessarily interested in manufacturing these 

products. 
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Many softwood processors have indicated that their facilities could increase production 

by up to 30% in some cases. Increasing production in most cases was hampered by two 

key reasons, availability of staff and of log resource. Other processors, especially 

engineered wood products, have indicated that less additional capacity is available.  

Most softwood products flow into the construction and joinery markets. These markets 

are also supported by imports, mainly of engineered wood products: approximately 

88,000 m3 of plywood, 8,000 m3 of particleboard and 7,500 m3 of MDF. MDF 

manufacturing capacity is generally sufficient to satisfy local consumption, however, MDF 

imports seem primarily concentrated on boards exceeding 800kg/m3 density. 

4.2. Native Hardwood 

Queensland’s hardwood log production is approximately 290,000 m3. Close to 235,000 

m3 of logs are used for saw and veneer products while the remainder are used for other 

purposes (see Figure 9).  

 

Figure 9 Queensland hardwood log production 

Source: (ABARES, 2022) 
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The state native hardwood log production data provide a more detailed view of the types 

of products resulting from hardwood log processing (see Table 3). State native hardwood 

logs yield 121,000 m3 of sawlogs and 16,000 m3 of industrial logs and 6,500 m3 of poles.  

Table 3 Queensland state native hardwood log production 

Log Type (cubic metres) 2015-16 2016-17 2017-18 2018-19 2019-20 

Hardwood Sawlogs 83,410 96,857 104,787 115,781 121,047 

Landscaping and Fencing 

Timber 

26,805 22,527 19,316 11,169 16,297 

Hardwood Poles 8,354 7,513 3,926 6,294 6,555 

Girders, Corbels, Piles and Sills 2,850 2,871 2,830 2,766 2,835 

Other Hardwood Round Timber 4,293 4,049 4,033 3,586 2,599 

Source: (DAF, 2021) 

Approximately 290,000 m3 of hardwood native logs are produced evenly between state-

owned and private native forests. Most logs are used for sawn products, approximately 

20% are used for poles and landscaping and less than 10% of logs are exported.  

Green boards and dry boards are the two products manufactured from saw logs. Green 

boards are mainly used for structural applications in renovation, restauration, or 

construction while dried boards are mainly used in outdoor applications, flooring and 

decking. Although drying can increase the value of hardwood boards, only some (often 

the larger) hardwood mills have the space and facilities to dry timber over the required 

6-12 months. Several hardwood processors have also invested in finger joining lines that 

can help increase recovery by 3-5%. However, the production of adhesive glued 

hardwood boards is typically more complex. As a result, few millers have invested in the 

research, development, and procurement of adhesives and equipment, generating 

significant intellectual property in the process. Similar challenges have been reported 

about laminated products and few organisations have developed prototype products or 

have brought products to market. 

https://www.daf.qld.gov.au/business-priorities/forestry/state-native
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Figure 10 Hardwood products and markets 

Source: Authors’ elaboration 

4.3. Queensland Imports & Exports  

Queensland imports a significant amount of timber and wood products. Queensland 

imports in the first9 months of FY 2020-21 exceeded 235,000 m3 of timber and wood 

products worth close to AUD 260 million. The most imported product was plywood, close 

to 88,000 m3. Most plywood imports (40%) originated from China, followed by Indonesia 

(17%) and Brazil (11%). Plywood imports in FY 2020-21 were valued at close to AUD 70 

million. 
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Figure 11 Queensland volume of selected imports of timber and 

wood products 

Source: (ABARES, 2021), Note: 2021 partial figures 

Dressed softwood timber was the second largest Queensland import with close to 55,000 

m3 of imports worth AUD 33 million. The main sources of dressed softwood were E.U. 

countries (70%), New Zealand (18%), Russia (5%) and Chile (5%). 
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Figure 12 Queensland unit value of selected imports of timber and 

wood products 

Source: (ABARES, 2021), Note: 2021 partial figures 

Mouldings were the third largest Queensland import with 46,000 m3 in FY 2020-21 worth 

over AUD 65 million. The main sources of mouldings were China (60%), New Zealand 

(15%) and Indonesia (14%). 

Wood panels are also amongst the main timber and wood imports into Queensland with 

8,000 m3 of particleboard, 7,500 m3 of medium density fibreboard (MDF) and 4,000 m3 
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of hardboard. Figure 11 summarises the top Queensland timber and wood products 

imports by volume over the past five years. 

 

Figure 13 Queensland value (AUD) of selected imports of timber 

and wood products 

Source: (ABARES, 2021), Note: 2021 partial figures 

The value-based Queensland imports classification also highlights several categories of 

products not quantified by volume but with significant value: builders’ posts and beams 

(worth close to AUD 30 million), assembled floor panels (worth AUD 8 million) and 

joinery and wood carpentry (worth AUD 14 million). Builders’ posts and beams and 
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assembled floor panel imports are particularly relevant because they comprise partly of 

engineered wood products. Figure 13 summarises Queensland key timber and wood 

products imports by value over the past 5 years. 

Coniferous (softwood) roundwood exports are one of Queensland’s major exports with 

volumes just under 300,000 m3, primarily to China (80%) and India (16%). Figure 14 

summarises Queensland’s timber and wood products exports over 100,000 m3 over the 

past 5 years. 

 

Figure 14 Queensland Volume of Selected Exports of Timber and 

Wood Products (over 100,000 m3 per year) 

Source: (ABARES, 2021), Note: 2021 partial figures 

Other Queensland exports include pellets (approximately 50,000 m3/year) sent to Japan, 

medium density fibreboard (roughly 48,000 m3/year) primarily for China (56%), Japan 

(9%) and the U.S. (8%) and roughsawn softwood and hardwood mainly exported to 

Taiwan, New Zealand, Malaysia and China. Figure 15 summarises Queensland’s timber 

and wood products exports under 100,000 m3 in the past 5 years. 
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Figure 15 Queensland Volume of Selected Exports of Timber and 

Wood Products (under 100,000 m3 per year) 

Source: (ABARES, 2021), Note: 2021 partial figures 

South and Central Queensland’s timber and wood products and markets are summarised 

in Figure 8. The roughly 177,000 ha of softwood plantations (Southern and hoop pine) 

generate approximately 2 million cubic metres of logs. Most logs are used for sawn and 

veneering products. An additional 200,000 m3 of hoop pine logs are potentially available 

as well as 120,000 m3 of hoop pine currently used for lower grade uses. 
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Figure 16 Queensland Unit Value of Selected Exports of Timber 

and Wood Products 

Source: (ABARES, 2021), Note: 2021 partial figures 
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4.4. Australian Imports  

Australian imports and exports provide an indication of the existing timber and wood 

products markets where Queensland products may be sold. The figures presented 

include Queensland imports and exports discussed in the previous section.  

 

Figure 17 Australia volume (cubic metres) of selected imports of 

timber and wood products 

Source: (ABARES, 2021), Note: 2021 partial figures 

By value, imports of plywood exceeded AUD 350 million in the first 9 months of FY 2020-

21. Mouldings reached approximately AUD 250 million and dressed softwoods AUD 120 
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million. Imports of builders’ posts and beams and assembled floor panels were valued at 

AUD 180 million and joinery and wood carpentry surpassed AUD 60 million in FY 2020-

21. 

 

Figure 18 Australia (AUD) value of selected imports of timber and 

wood products 

Source: (ABARES, 2021), Note: 2021 partial figures 

Australian imports both by volume and value are aligned to Queensland imports. 

Plywood imports amounted to 430,000 m3 in FY 2020-21, most of which originating from 

China (53%) followed by Indonesia (11%) and Malaysia (5%). Dressed softwood imports 

amounted to 188,000 m3, the majority of which were sourced from E.U. countries, New 
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Zealand and Russia. Mouldings imports of close to 190,000 m3 were sourced primarily 

from China (50%), New Zealand (28%) and Indonesia (13%). 

4.5. International Demand 

Round- and sawnwood 

International demand for industrial roundwood increased incrementally across most 

types of products until 2018 and subsequently slowly decreased. Saw and veneer log 

production peaked in 2018 at close to 790 million m3 of coniferous saw and veneer logs 

and 490 million m3 of non-coniferous saw and veneer logs. Pulpwood roundwood 

production saw almost a 6% decline in production from 2018 to 2020. Similarly, 

sawnwood production declined by over2% between 2018 and 2020 to 387 and 170 

million m3 of coniferous and non-coniferous sawnwood respectively. China and the 

United States of America are the two largest producers and consumers of sawnwood. 

China’s apparent consumption was over 130 million m3 and the U.S.’ consumption 

reached more 102 million m3 in 2019 (FAOSTAT, 2020). 

Wood-based panels 

Demand for wood-based panels has grown marginally, with some notable exceptions. 

Global plywood production reached 187 million m3, Oriented strand board (OSB) 

demand has seen the most significant growth, 15%, since 2018. Medium-density fibre 

(MDF) and high-density fibre (HDF) boards plateaued at around 160 million m3 as did 

the production of veneer sheets at 20 million m3 and hardboard at 10 million m3. 

However, particleboard demand has decreased by approximately 4% since 2018 to 125 

million m3. 

Wood chips and pellets 

Wood chip demand fluctuated and settled at 310 million m3. Pellet production saw the 

largest gain in five years, more than 50%. Since 2018, while several other timber and 

wood products demand decreased, pellet demand increased by more than 20%.  
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Table 4 Timber and wood products global demand 

Timber and Wood Products  Unit  2016 2017 2018 2019 2020 

Industrial Roundwood       

Saw & veneer logs, coniferous Mil. m3 726.75  741.72  789.17  763.61  768.28  

Saw & veneer logs, non-coniferous Mil. m3 450.87  453.82  486.15  479.58  464.77  

Pulpwood coniferous Mil. m3 362.66  363.16  372.65  367.06  353.16  

Pulpwood, non-coniferous  Mil. m3 356.39  363.88  395.05  383.59  373.25  

Oth. roundwood, coniferous Mil. m3 44.69  46.94  51.75  52.64  52.27  

Oth. roundwood, non-coniferous Mil. m3 145.80  145.55  155.21  154.33  153.67  

Sawnwood       

Sawnwood, coniferous Mil. m3 367.72  385.10  394.60  391.49  386.86  

Sawnwood, non-coniferous Mil. m3 172.32  183.89  186.84  186.72  169.91  

Wood-based Panels       

Plywood Mil. m3 185.12  178.92  180.18  179.94  186.88  

MDF/HDF Mil. m3 163.17  159.60  159.08  160.38  158.99  

Particleboard Mil. m3 120.78  124.92  130.38  131.32  125.53  

OSB Mil. m3 29.72  32.94  34.65  37.73  39.78  

Veneer sheets Mil. m3 16.97  19.30  20.52  20.09  19.20  

Hardboard Mil. m3 13.83  10.35  10.20  10.40  10.31  

Other fibreboard Mil. m3 8.70  8.75  7.73  7.36  7.44  

Wood chips and pellets       

Wood chips and particles Mil. m3 322.33  311.85  319.64  323.59  309.59  

Pellets Mil. t 29.79  34.28  38.50  42.87  44.55  

Source: (FAOSTAT, 2022) 
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Cross laminated timber  

Definitive figures on cross laminated timber (CLT) demand are scarce, however estimates 

can be derived from the production capacity of CLT-producing countries. The production 

capacity of the U.S., the E.U. countries and Russia combined is approximately 2.5 million 

m3. Research estimates that demand for CLT will grow to approximately 3 million m3 by 

2030 (Espinoza et al., 2016). More than 70% of CLT is produced in Germany, Australia 

and Switzerland, 14% in other European countries and 12% is produced in North 

America. In 2017, the global CLT market was valued at USD 603 million and projected to 

reach USD 1.6 billion in 2024 (FAO, 2021) The introduction of commodity codes for 

engineered wood products including engineered structural timber products (HS441880), 

including glulam (HS441881), CLT (HS441882), I-beams (HS441883) should add to 

demand understanding and visibility. 

Other value-added wood products  

The estimated demand for laminated veneer lumber in 2020 was more than 440,000 

m3, primarily from European countries and the United Kingdom (FAO, 2021) 

Wood foam, which is not yet produced commercially, but which is a potential substitute 

for certain types of expanded polystyrene and polystyrene foams in insulation 

applications, could contribute to the polystyrene market which was estimated at 15.6 

million tonnes by 2023 (Statista, 2019) 

Bio-based composites production was nearly 470,000 tonnes in 2018. Portugal was the 

largest producer of bio-based composites, manufacturing over 50,000 tonnes in 2018 

(nova-Institute, 2019). Wood and cellulose fibres represent more than 25% of the bio-

based materials which are used as reinforcement in composites (Carus & Partanen, 

2019).  

4.6. Demand Drivers  

One of the key demand drivers for timber and wood products is residential dwelling 

construction. Every quarter, in Queensland, approximately 6,700 new dwelling units are 

commenced and approximately 4,900 other residential projects are commenced – 

including renovations. At an Australian level, roughly 41,000 residential units are started 

quarterly along with 23,000 other projects. Australian residential construction takes 
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place primarily in large population centres, mainly on the East coast. Figure 19 illustrate 

quarterly dwelling units commencements over the last 5 years.  

 

Figure 19 Quarterly commencements of dwellings  

Source: (Queensland Government Statistician’s Office, 2022) 

A typical house residential construction requires approximately 9 m3 of structural 

softwood framing(Queensland Government, 2016). The Housing Industry Association 

(HIA) standard house has 140 m2 of floor space and 148 m2 of exterior walls(Industry 

Edge, 2017). Much of the floor space, exterior walls and interior walls can be covered with 

timber and wood products such as oriented strand boards (OSB), fibreboard, plywood, 

etc. Furthermore, the free-standing house contains 2.36 m3 of joinery. Townhouses 

typically contain 2.1 m3 of joinery and flats contain an average 1.5-1.9 m3 of joinery 

(Industry Edge, 2017), primarily of medium density fibre (MDF) products and 

particleboard. The construction of new houses in Queensland could therefore generate a 

demand of around 60,000 m3 of structural softwood framing and between 10 and 15,000 

m3 of joinery each quarter. Similarly, new house constructions are anticipated to require 

timber products to cover up to 950,000 m2 of floor space and up to 950,000 m2 of exterior 

walls. 

Increasingly, engineered wood products (EWP) such as laminated veneer lumber allow 

for larger roof spans, complementing traditional structural framing. Similarly, I-joists 

complement wood framed floor systems. However, as timber and wood products 
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increase in price (Q1 2022 structural timber prices reportedly up by up to 30-40% 

compared to Q1 2021) and suffered delivery delays, other substituting products may 

become increasingly attractive. Lightweight steel frames can substitute wooden framing, 

concrete fibre can substitute wooden cladding.  

4.7. Insights 

Manufacturing capability  

• Excess sawlog production capacity  

Timber processing capacity is typically underutilised across the sector. Softwood 

processors reported up to 20-30% additional available capacity while several 

hardwood processors indicated that their facilities could add another shift, thus 

potentially increasing production by up to 60%. Engineered wood products 

manufacturers indicated limited additional capacity available. Resource 

availability and staffing issues were the primary limiting factors to increasing 

production. 

• Return on investment requirements 

Most value-adding, technology and process improvement initiatives require 

capital investment. The return on investment on initiatives which allow a payback 

period shorter than 3 to 5 years is preferred. While this prioritisation can 

somewhat limit the impact of longer-term market changes, it may also shift focus 

away from innovations that have yet to reach maturity. This is especially the case 

in times of strong market demand and high pricing. 

• Workforce and digital literacy challenges 

The main workforce challenges reported were an ageing workforce, staff turn-

over, difficulties in attracting workforce, typically low levels of digital literacy, and 

in some cases low levels of training. Stakeholders highlighted that up to 30% of 

mill workers in some areas are functionally illiterate. The immediate consequence 

of workforce challenges are lower levels of production (hence equipment 

utilisation). Although some wood processors have looked at increasing their 

operations’ level of automation to reduce human input and requirements, many 

decision-support technologies which can enhance efficiency and effectiveness 

depend on human insights. A workforce with limited training and digital literacy 
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skills is unable to utilise such technologies to their full potential thus limiting the 

competitiveness of the processors which employ them.  

 

• Challenges in sharing information along the value chain 

Stakeholders along the value chain recognised that there is relatively limited 

information sharing between suppliers, manufacturers, and customers, even 

when sharing information would be mutually beneficial. Data and information are 

oftentimes perceived as being extremely valuable thus confidential. Yet, in some 

cases, the companies which generate the data and information make limited use 

of them.  

There were few examples amongst stakeholders where data exchange and 

information sharing partnerships were established mainly due to uncertainty 

around costs and implications: who pays the data and information collection costs 

for information required by an external party and how will the information shared 

impact on the product or resource pricing model?  

Collaborations and information sharing with the architecture, engineering, and 

construction (AEC) sector - often the final users of timber and wood products – 

are also infrequent. Many timber processors highlighted that architects and 

designers may have requirements which are difficult to realise using existing 

resources. However, pockets of innovation, where companies integrate the timber 

processing, design and assembly components have shown significant waste 

reduction and value adding potential.  

• Timber and wood products traceability  

Technologies already in use in softwood timber processing especially in the larger 

sawmills include shape scanners (producing 3-D geometric models), density and 

sonic graders, conventional, mechanical grading. To date, there has been limited 

development of opportunities in product traceability across different processing 

stages to better direct processed timber products whether from harvesting sites, 

within mills and between retailers or end users. 
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Demand for timber and wood products for residential construction 

• Growing demand for timber and wood products due to the residential 

construction stimulus  

The South and Central Queensland market for timber and wood products is at the 

time of writing this report experiencing a substantial increase in demand. 

Stakeholders recognised the positive impact that the Federal Government’s 

Homebuilder program (https://treasury.gov.au/coronavirus/homebuilder). The 

program provided grants of up to AUD 25,000 to building and renovation works 

over AUD 150,000 dollars. More than 130,000 applications were approved under 

the program including close to 30,000 from Queensland. The cash rate target set 

by the Royal Bank of Australia had been until May 2022 at a minimum historical 

low (0.10%), which further helped financial flows. The increase of the cash rate 

target to 0.85%, the increasing raw material prices and shortages have been 

factors that seem to have tempered residential construction and renovation 

demand. Nonetheless, current demand for timber and wood products continues 

to be strong.  

• Increasing land and construction costs may accelerate residential 

densification and shift preferences for building materials 

Increasing costs of residential land and constructions may also play a role in the 

choice of building materials and demand for timber framing. The higher the costs 

of land and construction, the more attractive residential densification becomes to 

maintain a relatively affordable housing stock. While 81% of detached houses and 

89% class 1 attached dwellings construction in Queensland use timber structural 

framing., class 2 dwellings (of 3 or less stories) rely much more heavily on double 

brick (59%), lightweight steel (18%) and to a lesser extent on timber 

(30%)(Forest Wood Products Australia, n.d.).  

Although structural insulated panels and other modular building components 

have the potential to improve construction efficiency, only 3% of homes in 

Australia are modular. Stakeholders suggested that one key reason is that 

financial institutions do not typically provide funding for modular homes. Modular 

homes and building components can be easily designed with circular economy 

concepts in mind such as end-of-life disassembly or deconstruction. 

https://treasury.gov.au/coronavirus/homebuilder
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Value adding and commodity products nationally and internationally 

• Standardised commodity products vs value-adding and market needs 

Timber and wood products processors across all types of resources, whether 

plantation softwood or native resources, were interested in adding value to their 

products to capture additional revenue streams and access new markets. Many 

timber and wood products have traditionally been mass-manufactured in high 

volumes through standardised processes and are therefore typically viewed as 

commodity products. Value-adding products generally require an understanding 

of customers’ value drivers, which are likely to be diverse and not easily satisfied 

by commodity-type products. Several stakeholders highlighted that the alignment 

between existing products and market needs could be improved, and that 

knowledge of market needs was, in many cases, limited. Successfully value adding 

will require a mindset shift away from traditional mass-produced manufactured-

to-stock standardised products to smaller volumes, increasingly customisable, 

manufactured-to-order products. 

• Quality and cost tensions on the import and export markets 

Some of the main competitors of South and Central Queensland timber and wood 

products (native timbers in particular) are relatively less expensive imports from 

China/Indonesia etc. Some stakeholders held the perception that most of these 

timbers are imported by major retailers and that the typical end-user looking 

to buy some timber more likely to buy something of poorer quality without 

understanding the quality of the timber they purchase. 
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5. Processes and Technologies for Value-Adding 

This chapter is focused on examining processes and technologies that 

may be used to improve resource availability/accessibility, processing 

efficiency and value-adding opportunities for the current timber and 

wood products range. The chapter also examines opportunities to 

generate new products, materials and treatments that may support 

industry socio-economic and environmental sustainability into the 

future. 

5.1. Introduction 

This chapter is focused on processes and technologies that may be used to enhance 

productivity, deliver firm-level resilience and support industry sector sustainability. This 

chapter also aims to consider barriers to adoption, mechanisms to support 

implementation and contemporary discussion on wood-based innovations potentially 

suitable for the South and Central Queensland forestry, timber, and wood products 

sector. 

In examining the wide range of existing and emerging processes and technologies for 

value adding the chapter explores two main innovation pathways (see Figure 20). 

1) Incremental innovation: This is the biggest pathway and focuses on how 

processes and technologies are being adopted and used to enhance the efficiency 

and effectiveness of established product value chains. Its focus is on existing 

deployments within basic, assembled, and engineered wood and timber product 

value chains as well as in common treatments and materials/extracts (e.g., Rosin, 

Turpentine, Cellulose-based). 

2) Advanced manufacturing: This pathway primarily looks to the future and 

identifies new and emerging processes and technologies in use with new timber 

products, materials/composites, and treatments/extracts in existing and/or 

emerging value chains. This pathway also considers links with contemporary 

discussion of the role of industry 4.0, the circular economy and emerging 

bioeconomy. 
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Figure 20 Developing, maintaining and improving timber and 

wood products competitiveness 

Source: Authors’ elaboration 

In examining each of these innovation pathways the deployment of business processes 

and technologies are considered in relation to several inter-related dimensions of timber 

and wood products value chains. These dimensions include questions about addressing 

resource accessibility and supply chain efficiency to improve logistics, and timber 

processing and supply chain coordination to reduce costs and improve product 

recovery. They also include questions about how best to value add in manufacturing 

and the role of digital tools and data analytics in optimising management and 

planning, product design, production, marketing and sales. 

In the last 3-5 years numerous scientific papers and reviews have been published on 

business processes and technological innovations advancing the forestry, timber, and 

wood products industry both in Australia and Internationally.  
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Weiss et al., (2020) review four decades of innovation in the sector through analyses of 

230 publications including 78 published since 2015. Topics cover the entire supply chain 

and include innovations in agro-forestry, bioenergy, timber processing and construction, 

multi-functional and community-based forestry and, social Innovation in the 

bioeconomy. They note that most of these innovations have a strong technological and 

product-based orientation and argue that there is a need for more recognition of the 

benefits from innovations in services and business models especially as interest and 

awareness of the bioeconomy, industry 4.0 models and the circular economy grows.  

In this context, challenges and risks in wood supply have also been recognised and 

reviewed along with strategies to assist in their mitigation. Auer & Rauch, (2021) identify 

both internal and external risks to wood supply. The internal risks include failed access 

to materials or inventory, quality and price issues; breakdowns in production or logistics 

infrastructure and workforce capability and fluctuations or distortions in demand. 

External risks include macro changes in prices, interest rates, exchange rates, changes 

in regulations, quotas, restrictions and competitive disruption. Based on their analysis 

the optimal strategies to mitigate wood supply chain risks were grouped into several 

categories including production optimisation, feedstock and source diversification, 

longer-term contracts, enhanced supply chain integration, improved logistics 

strategies, digital technologies innovation and policy strategies. They acknowledge 

that these mitigation approaches require different time horizons including operational, 

tactical, and strategic for their implementation. 

In terms of implementing these types of mitigation approaches to improve resource 

accessibility and planning in plantation and native resources numerous publications 

promote the benefits of improved digital data capture, modelling, and analyses for 

decision-support both within and between parts of timber and wood products value 

chains (He & Turner, 2021; Lundmark et al., 2021; Muller et al., 2019; Scholz et al., 2018). 

In timber production, approaches include improved resource characterisation using 

sampling and acoustic techniques (Balasso et al., 2021; Taskhiri et al., 2020), enhanced 

machinery utilisation in harvesting and logistics management models including moisture 

(Acuna et al., 2019, 2022; Grigorev et al., 2021; Maktoubian et al., 2021; McEwan et al., 

2020; Strandgard et al., 2021). There are also many strategic management, policy and 

planning approaches promoted for optimising resource availability and use (da Silva 
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Serapião Leal et al., 2019; Maniak-Huesser et al., 2021; Taskhiri et al., 2019; Tretyakova 

et al., 2021).  

Approaches to increased use of digital data capture and data analytics in resource 

management and planning include a range of remote sensing tools (Arab et al., 2022) 

including LIDAR (Sparks & Smith, 2021) and photogrammetry above the canopy 

(Caccamo et al., 2018) and below the canopy using drones (Krisanski et al., 2020, 2021, 

2022); the development and deployment of decision support tools (Holm et al., 2020; 

Phelps et al., 2021) and the use of artificial intelligence, machine learning, blockchain 

and the Internet of Things (IoT) along the supply chain (Feng & Audy, 2020; He & 

Turner, 2022). 

There are also many research papers using simulation and lifecycle inventory 

modelling to investigate optimisation of forestry, timber and wood product supply 

chains including using multi-objective optimisation techniques in wood and wood chip 

supply (W. Chen et al., 2019; Fernandez-Lacruz et al., 2019); in bioenergy generation and 

site location optimisation (Woo et al., 2018, 2020a); in haulage transportation and 

congestion cost mitigation (Baghizadeh et al., 2021; Neagoe et al., 2021; Strandgard et al., 

2021) and, in the assessing the benefits of industry clusters for the timber and wood 

products sector (Perić et al., 2019; Stojčić et al., 2019; Woo et al., 2018). 

The next section examines in more detail published papers and reports into the use of 

business processes and technologies to add value along timber and wood products 

industry supply chains and to support individual firm and sectoral competitiveness.  

5.2. Incremental Innovation 

This section examines insights on opportunities to use business processes and 

technology to improve efficiency in logistics, timber processing and supply chain 

coordination to reduce costs and improve product recovery. It focuses on how processes 

and technologies are being adopted and used to enhance the efficiency and effectiveness 

of established product value chains. It specifically examines existing deployments within 

basic, assembled, and engineered wood and timber product value chains as well as in 

common treatments and materials/extracts. 
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In considering the range of challenges for the timber and wood products industry already 

identified in resource availability and accessibility across softwoods and hardwoods in 

South and Central Queensland it is tempting to advocate simple solutions such as:  

(i) Grow more trees  

(ii) Open-up greater access to existing forest reserves, and/or  

(iii) Import more wood from regional, national, or international sources.  

While at one level, these solutions appear reasonable, they tend to only provide partial 

solutions because they marginalise the significance of inhibiting factors such as 

timeframes to market, changing regulatory environments and resource, logistics and 

workforce related costs.  

From a value chain perspective incremental innovation involving business processes 

and technologies are already being deployed to respond to resource availability issues by 

improving resource management and planning, timber processing and logistics efficiency 

and by using digital tools to enhance supply chain coordination. Combined these 

approaches are contributing to improved resource and product recovery, to a reduction 

in unit production costs and to improvements in product characterisation, quality, and 

range of applications in existing and emerging markets. 

Hurmekoski et al., (2018) argue that with projected declining global demand for paper, 

the timber and wood-based product markets with the greatest potential for growth are 

in construction, biofuels, biochemicals (including polymers), cellulosic fibres from 

dissolving pulp for use in textiles, bio-plastics & packaging and niche emerging markets 

in cosmetics, food additives, and pharmaceuticals. While they primarily focus on North 

America and European markets, they highlight the importance for all firms to 

understand where and how value can be added along supply chains (from raw 

materials, transport & supply, primary and/or secondary processing, end products 

distribution, marketing/branding and sales) and to evaluate their position and capacity 

to move further upstream or downstream along a value chain to maximise value creation. 

As an example, they point to Spinnova’s use of wood-based cellulose in textiles 

<https://spinnova.com/technology/> and to the development of other extractives from 

pulp including hemicellulose/cellulose as contributors to bioplastics, lignin as a concrete 

ingredient and other extractives for biodiesel.  

https://spinnova.com/technology/
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Clearly these evolving opportunities in textiles, bioplastics and other extractives are 

themselves partially reliant on raw materials generated as by-products of basic, 

assembled, and engineered wood (EWP) and timber products being used in construction. 

It is evident that forestry, sawmilling, and advanced wood processing for construction all 

generate raw materials for these evolving extractive industries (e.g., forest residues, bark, 

wood chips and sawdust) (Kogler et al, 2019; Sagorin et al, 2021). Indeed, it is the 

increased standardization of wood-based products and the growth in industrial pre-

fabrication of assembled and EWPs that is probably the largest market opportunity 

moving forward. In construction this includes structural components, boards, 

prefabricated panels as well as multi-storey buildings and increased consumer 

preference for appearance grade sustainably sourced products. Of course, capitalising 

on this construction sector opportunity continues to face challenges, not least, is the fact 

that the construction sector has proven slow to adopting and integrating more timber 

and wood products into its value chains. 

These insights also highlight the importance of understanding factors impacting 

competitiveness and efficiency of timber and wood products processing and raise 

questions on organisations’ preparedness to capitalise on evolving opportunities. 

Krišťáková et al., (2021) recently investigated the technical efficiency of wood-

processing and concluded that investments in new technologies for processing were 

often the focus of management attention but that delivered benefits in efficiency were 

more intimately linked to material sourcing, management and workforce 

development in relation to recruitment, training, and organisation. Another factor 

identified as relevant to preparedness involved evaluating the quality of wood company 

websites. While again based on European data, it is instructive to note that the results 

highlighted the general poor quality of wood company websites across the 36 

criteria/sub-criteria indices of the Website Quality Index (Kropivšek et al., 2021) and that 

this also points to low levels of value chain integration through digital applications. 

An even more important factor in primary and secondary wood processing is the quality, 

capacity, and adaptability of “sawing”. Aside from the different characteristics across 

different wood species, Nasir & Cool, (2020) identify several sets of factors are known to 

impact on processing efficiency including: 



 

 55 

(i) Machining factors: (feed factors: speed, cutting power, depth/direction, saw 

tooth shape & rake, tool blade material/wear and dust emissions). 

(ii) Process monitoring & sensors: conventional quality control approaches are 

often limited in their effectiveness given the variability of raw materials. 

Increasingly intelligent sensor monitoring is being used deploying 

everything from lasers, accelerometers, vibration, acoustic through to more 

traditional dynamometers. However, key improvements are emerging with 

the use of Artificial Intelligence and machine learning approaches to sensor 

signal processing and to the emergence of predictive maintenance regimes 

that are improving efficiency of machinery management along the entire value 

chain (Maktoubian et al., 2021). 

A related consideration in wood and timber processing relates to recognising the 

opportunities in functional green solutions for customers and end-consumers by 

explicitly monitoring and mitigating environmental impacts in sawmilling and along the 

wood products value chain. Energy costs and green-house gas (GHG) emissions can 

be minimized through “changes in energy consumption behaviour, promotion of renewable 

energy, improved sawing and sawmilling practices, proper wood waste management, use of 

less toxic chemicals on the treatment of wood and timber products, and most importantly 

use of energy efficient and environmentally friendly drying techniques and energy sources 

such as effective air drying, improved solar and kiln drying, microwave modification and 

vacuum technology” (Adhikari & Ozarska, 2018). 

These approaches are particularly important in a context where GHG emissions 

policies may change the regulatory context in which processors are operating and 

highlight the relevance of diversification approaches that integrate circular economy 

thinking into value adding with EWPs and use of bioenergy and biorefining from 

processing waste products (Packalen et al., 2017). 

In terms of bioenergy and biorefining from timber processing and forestry residues 

there are already numerous conversion technologies making biomaterial composites, 

wood pellets, biofuels, biochar, biodiesel, and biogases (Dashtpeyma & Ghodsi, 2021; 

Hanssen et al., 2020; Ko et al., 2018). However, it is evident while forest residues are 

available in high volumes, they have a variety of characteristics that impose additional 

costs for value added processing. These characteristics include a diversity of constituents 
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(bark, foliage, stems, branches, soil etc) and often significant site aggregation. drying, 

transportation and processing costs. This stated, the production of biochar using mobile 

processing is already proving valuable in CO2 sequestration, soil improvement, 

bioenergy, and biomaterial extraction (W. Chen et al., 2019; Kunickaya et al., 2022; 

Maroušek & Trakal, 2022). For biomass residues from wood and timber processing the 

opportunities to value add are much more straight-forward because the material is far 

more homogenous, dry and co-located on-site (Braghiroli & Passarini, 2020). 

Opportunities and Challenges in Engineered Wood and Timber Products 

Of course, beyond utilisation of residues, the core business of the timber and wood 

products industry remains the production of basic, assembled and EWPs along with 

innovation in treatments, new materials, and extracts. For processors it has become 

increasingly important to understand the properties and characteristics of logs for 

sawnwood (Balasso et al., 2022) and to be able to predict characteristics like stiffness and 

density based on the source and site location of resources brought to the mill for 

processing (Balasso et al., 2021).However, it is also very important for processors to 

recognise the impact that different sawn timber grading models have on production 

efficiency, yield and product quality in ways that emphasize the utility of high-quality 

analysis of laser scans (Briggert et al., 2020). 

Similarly, there are numerous mechanical, thermal, and chemical techniques that are 

already being used to predict, analyse and physically improve the quality of processed 

materials e.g. Acetylation (Balasso et al., 2020; Cabral et al., 2022; Ghani, Md & Lee, 2021; 

Hill et al., 2021), Numerous digital tools to improve identification, assessment and 

prediction of timber characteristics and quality in growing trees (Sparks & Smith, 2021) 

and digital decision support tools for greater efficiency in sawmill timber (hardwood) 

recovery (Thomas et al., 2021). 

Recent technological and business process improvements in the manufacturing of EWPs 

and other timber and wood products have also seen the emergence of developments in 

automated production of wood-based panels (Orlowski, 2020) and advancements in 

adhesives and gluing for laminated timbers for construction and building (Musah et 

al., 2021). There have also been numerous recent advances in the development of 

different types of engineered and modified wood products including in wood-plastic 

composites and polymers many with eucalypt species (Chan et al., 2018; Elsheikh et al., 
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2022; Ghani, Md & Lee, 2021; Heräjärvi et al., 2020; Spear et al., 2021). Many of these 

composites are already entering the building and construction sector and being aligned 

with engineering-to-order manufacturing systems (Ghiyasinasab et al., 2021; Mo et al., 

2021; Yadav et al., 2021). There has also been advances significantly reducing the 

volumes of chemicals, energy, and water required in processing leading to simultaneous 

reductions in costs, energy use and environmental impact from production (Akpan et al., 

2021). 

It is, however, the development of EWPs from lower grade materials and the growth in 

mass timber construction that is likely to holds the greatest potential for value-adding 

into existing and emerging markets for industry in South and Central Queensland. For 

example, there have been recent advances with structural insulated panels (SIP) 

(Mugahed Amran et al., 2020) in finger-jointed Eucalypt (Lara-Bocanegra et al., 2017) 

in the production of CLT from out of grade sawn pine (Cherry et al., 2019). Similarly, 

mass timber construction has been developing in European markets for more than two 

decades (Abed et al., 2022; Lazarevic et al., 2020; Svatoš-Ražnjević et al., 2022) and has 

being developing rapidly in Australia and New Zealand more recently (Evison et al., 

2018). This stated, obstacles remain to realising the full potential of timber in 

construction (Ahn et al., 2022; Hart & Pomponi, 2020) not least because of limited 

product traceability and information sharing along the timber and wood products 

value chain (He & Turner, 2022). There is also still limited digital integration with 

developments in the architecture, engineering and construction (AEC) sector where 

the design-to-fabrication-process increasingly relies on BIM, CAD/CAM and robotics 

that could be used to optimise the structural and architectural potential of wood and 

timber products (Correa et al., 2019). 

In the context of these research insights and to support the development of practical 

insights for stakeholders in the South and Central Queensland timber and wood products 

industry it is useful to review the conclusions of a recently completed FWPA report 

(McGavin et al., 2020) into processing examining ways to increase the value of forest 

resources through advanced EWPs. The focus of the FWPA report was primarily on 

validating “technologies to transform low-value forest resources and sub-optimum quality 

logs into high-value construction and appearance products suitable for Australian and 

international markets”. In assessing resource availability, the report highlighted that 



 

 58 

several factors are currently inhibiting access to a large volume of native and hardwood 

plantation timber suitable for rotary veneer processing using spindleless lathe 

technologies. The inhibiting factors identified include existing policies, regulations and 

codes of practice, silviculture practices and appropriate log specifications especially from 

small diameter logs. Based on their own research processing small diameter spotted gum 

(Corymbia citriodora) and white cypress pine (Callitris glaucophylla) logs using 

spindleless veneering technology produced improved recover rates and the resulting 

veneers (esp. spotted gum) were highly suited for veneer-based EWPs. They also 

produced LVL blended veneers (incl. spotted gum, hoop pine (Araucaria cunninghamii 

and white cypress pine). “The pure spotted gum and the blended spotted gum and hoop 

pine LVL products” proved superior in structural properties to existing LVL products 

and the 100% cypress pine LVL and 100% spotted gum LVL was found to be resistant 

to termites. 

The report also assessed potential markets and concluded that there were opportunities 

for a range of structural (and appearance) timber products, both sawn and 

engineered in mass timber and multi-storey construction. This included servicing 

products for the electricity network pole “cross-arms, road and rail bridge components 

and in large dimension post and beams”. The report also indicated the products that were 

most likely to success in the short-term include LVL based products, mass-panels (e.g., 

veneer-based mass panel or mass plywood panels) while “the production of green and dry 

veneer for market was not financially viable”. At the time of writing the report (April 2020) 

the profitability of veneer was contingent of prices above “$371/m3 and $545/m3 for 

green and dry veneer”. These estimates were also based on assumption about the nature, 

size and grade of logs brought for processing and that haulage distances were below 50 

kilometres. 

This FWPA report provides useful technical and economic findings in several areas 

including: (i) Resource availability and suitability for spindleless lathe processing and the 

feasibility and marketability of engineered wood products using lower grade or residual 

feedstocks (ii) The mechanical properties of laminated veneer lumber including 

resistance to fire and termites. This FWPA report also recommends several areas where 

additional research would be valuable for the timber and wood products industry 

including: 
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• Enhancing resource assessments and inventory on current and future 

availability of small peeler logs and other sub-optimal log resources to support 

industry decision-making and encourage uptake of rotary veneer peeling  

• Improving modelling of construction industry requirements to provide guidance 

on the most efficient strategies for targeting product performance  

• Engaging in comprehensive economic modelling on the feasibility of processing 

sub-optimal log resources into high-end EWPs to support investment  

• Identifying mechanisms to stimulate more research on product and market 

development  

5.3. Advanced Manufacturing 

This section primarily looks to the future and identifies new and emerging processes and 

technologies in timber products, materials and treatments/extracts for existing and/or 

emerging value chains. The chapter also examines opportunities to generate new 

products, materials and treatments that may support industry socio-economic and 

environmental sustainability into the future. This section concludes by reflecting on 

contemporary discussions of the role of industry 4.0, the circular economy and emerging 

bioeconomy and links to the timber and wood products sector. 

Recent research into the potential of EWPs such as CLT to become the preferred 

substitute material in the building and construction industry globally has argued 

that a major driver will be a regulatory imposed requirement for new buildings to 

significantly decarbonise and reduce GHG emissions before 2050 (D’Amato et al., 2020). 

The research examines in detail the use of cross laminated timber to replace concrete 

floors in steel structural systems. It provides evidence that this innovative processed 

based approach would not require any specific technological development or additional 

upskilling of the workforce but would immediately deliver decarbonisation benefits 

to the construction sector. Of course, the exciting prospect of significant wood-based 

product substitution of existing concrete and steel construction materials is, at least, 

partially reliant on improving supply chain integration by improved flow of product 

quality characteristics information upstream and downstream amongst stakeholders in 

the timber and wood products industry and to customers across the AEC sector. 
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For many researchers interested in addressing these challenges, a greater role for digital 

tools, applications and services is advocated. For example, Molinaro & Orzes, (2022) have 

reviewed the application of industry 4.0 technologies along the entire wood value chain 

from forestry and resource management through materials processing and production to 

the supply of finished EWPs and other products. They argue that networked AI, Sensors 

and decision-support are already being used effectively in a large number of applications 

along forestry, timber and wood products supply chains from predicting and detecting 

bushfires, analysing and estimating the forestry estate through to optimizing saw-milling 

and production processes. They also anticipate increased use of “blockchain in the wood 

shipping process, of augmented reality in the harvesting process and of autonomous and 

collaborative robots in the sawing and production processes” (Molinaro & Orzes, 2022). 

Feng et al (2020) similarly envisage the development of digital ecosystems in which “all 

physical assets of the forest supply chain become digitally connected and operationally 

integrated with suppliers, customers, and partners”. 

For other researchers, the focus is very much on advancing the timber product design 

and manufacturing processes themselves. For An et al. (2020) a key insight for the timber 

and wood products industry to be able to capitalise on the construction sector 

opportunities relates to integration and automation in wood manufacturing. This 

approach aims to leverage the advances that have already been made in the use of digital 

tools Building Information Modelling (BIM) tools across construction and integrates 

them into decision-support for automated wood frame assembly. They argue “Knowing 

whether a machine can manufacture a construction product defined by the BIM model is 

a critical prerequisite for new products”. They propose a BIM-based framework for 

automating the evaluation of machine capabilities in producing construction products 

such as wooden frame assemblies and confirm that these types of systems can accurately 

identify machinery to output timber products pre-designed using BIM software.  

Similar insights about advanced manufacturing have been made by several authors 

including for advanced and/or automated manufacture of wood panels (Orlowski, 2020), 

Cross-Insulated Timber (CIT) (Roopa et al., 2019), and Mass Timber more generally 

(Abed et al., 2022; Ahn et al., 2022; Ayanleye et al., 2022; Evison et al., 2018; Svatoš-

Ražnjević et al., 2022). Related to these types of approaches has been the emergence of 

new types of more sustainable and carbon neutral wood based construction materials 
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including wooden dowel type timber fasteners and scrails that contribute to mitigating 

the use of certain types of glues and adhesives (Ottenhaus et al., 2021; Sotayo et al., 2020) 

as well as complementary wood waste-based insulation materials like wood-foam (Ajao 

et al., 2021; Zhou & Liu, 2022). 

It is evident however, that in terms of advanced wood-based product development it is 

additive manufacture, wood-based polymers and nanomaterials for applications in a 

diverse array of industries including bio-packaging, textiles, cosmetics and medicine 

where the most rapid developments have occurred in the last five years. Eversmann et al. 

(2022) report on their additive manufacturing research into developing new wood-based 

materials comprised of solid and continuous filament that can be robotically 

manufactured into “flat, curved, lamination and hollow layering geometric typologies”. 

They envisage that this type of material may become a substitute for metal and/or other 

fibre-based products for use in membranes, interior fittings, façade components, 

furniture, and structural components in construction. 

A number of recent papers have also investigated the latest development in wood-based 

polymers including Ranesh et al, (2022) who provide a critical review of work in this area. 

They highlight the increasing development of wood-based plastics but acknowledge 

existing limitations with manufacturing techniques such as injection molding, and 

extrusion. They argue that increasingly these composite materials are being made using 

bio-based glues/adhesives and that there is likely to be continued growth in their 

utilisation in applications including flooring, windows, and door panels as well as in the 

bio-packaging, automotive, marine and defense sectors. Other researchers have also 

provided up-to-date reviews of developments in wood-based nano-materials (Q. Chen et 

al., 2021) nanocellulose in composites (Omran et al., 2021) and, in approaches to their 

fabrication and application (Zhao et al., 2019). 

While many of these latest developments may appear distant from the conventional 

activities of the timber and wood processing industry, it is important to reflect on their 

relevance. Significantly, as new materials, new products and new processes are 

developed from wood, wood-waste and wood extractives, it becomes increasingly 

important for the timber and wood products industry to leverage business processes and 

technologies to selectively identify, characterise, and integrate highly granular 

information on their products and resources up and down these emerging value chains.  
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More broadly these perspectives, highlight the importance of emerging discussions of the 

bioeconomy, the circular economy and the climate policies and regulation for the timber 

and wood products industry into the future. At the broadest level (DeBoer et al., 2020) 

acknowledge that the relationships between firm competitiveness and circular 

bioeconomy sustainability goals as part of climate mitigation are ‘complex, ambiguous 

and nuanced’. They argue that it is essential for individual firms as well as industry 

sectors to rapidly develop clarity over how the emerging bioeconomy can be beneficial. 

In particular, the authors advocate for greater collaboration and cooperation amongst 

firms, industry associations and governments and argue that these relationships will be 

critical to benefiting from the bioeconomy as tensions and conflicts emerge over 

“competing uses of different forms of biomass, such as food, materials, energy”.  

For (Jarre et al., 2020) one productive approach to capitalising on the emerging 

bioeconomy opportunities is to leverage existing knowledge of wood cascading. They 

highlight that wood cascading is already understood in “diverse ways (e.g., cascading in 

time, in value or in function, that it encompasses a number of very different activities (e.g., 

recycling, reuse, remanufacture) and is, most of the time, a cross-sectoral concept (e.g., 

spanning across waste management, design, and energy management”.  They also 

highlight that cascading acknowledges the technical importance of issues like “wood 

quality, additives and particle size” as proven obstacles to successful implementation. On 

the basis of these insights, they argue that similar factors need to be addressed to benefit 

from the emerging bioeconomy and that collaboration and cooperation along value 

chains and in terms of regulations and policy settings will be very important for future 

success.  

Aligned to these perspectives is the view that without care there is a danger that the 

forest, timber, and wood products sector may be left out of policy discussions of the 

emerging bioeconomy. As Lovrić et al. (2020) have highlighted in the context of European 

bioeconomy debates the primary focus is on “Biotechnology, bioenergy and the cascading 

use of biological resources, and in which forestry is primarily seen as an industrial 

production site where the ‘classical discourses’ of forestry such as sustainable forest 

management ‘take a back seat’ “. They point out that this has already led to much of the 

public funding available through the EU going to well-connected and well-organised 

business networks not from the forestry, timber and wood products sector. Again, they 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/waste-management
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advocate for greater collaboration and cooperation along forestry and forestry resource 

value chains to optimise the potential to benefit from the emerging bioeconomy. 

The next section of this chapter aims to synthesize practical insights of direct relevance 

to individual firms and the timber and wood products sector as a whole operating in 

South and Central Queensland. 

5.4. Insights 

A synthesis of the insights provided by a review of contemporary research literature 

highlights that while there are some novel developments occurring in the individual 

domains of (i) resources, (ii)processing, and (iii)markets in the forestry, timber and wood 

products sector, it is at the intersection of these domains that most business process 

and technology innovation is occurring. There are also business process and technology 

innovations impacting the entire value chain of the sector. It is therefore useful to 

label these sites of existing or potential incremental and/or advanced innovation as 

follows: 

1. Opportunity Realisation 

2. Value Chain Enhancement 

3. Fabrication Innovation  

4. Resource Optimisation & Development 

5.4.1. Opportunity Realisation 

Manufacturing Cross-laminated timbers (CLT) panels may be a potentially lucrative 

pathway for value-adding to boards from lower structural grades (e.g. softwood pine 

boards of MGP10 grade or below) (McGavin et al., 2020). Following the National 

Construction Code amendment in 2016 allowing timber buildings of up to 25 metres 

(Design Build, 2017), CLT panels have been increasingly utilised in mid-rise buildings. 

International demand is also expected to increase significantly (FAOSTAT, 2022). 

Planned and operational CLT plants aim to produce between 50-60,000 m3 per year of 

CLT (such as the XLAM mill in Wodonga, Victoria or the planned NeXTimber mill in 

Tarpeena, South Australia).  

Laminated Veneer Lumber (LVL) and/or Plywood can be produced from smaller 

hardwood timbers using spindleless veneering technology to generate high quality 

products. Plywood, is the number one import into Queensland and into Australia as a whole, 
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therefore any locally manufactured veneer products would be able to compete in an existing 

market. Capital expense estimates for LVL manufacturing range between AUD $10-15 million 

for a log throughput between 7,500 - 30,000 m3 per annum and potential output of 4,300 

m3 and 17,500 m3. The market acceptance and the market willing to pay a premium for 

higher quality products is not yet clear (McGavin et al., 2020).  

Biochar production from wood chips, and other processing residues could potentially 

reduce timber and wood processors’ energy consumption from the energy grid and may 

provide an alternative ‘green’ product for fossil fuel intensive industries (e.g., energy 

generation, manufacturing etc.) and/or into agricultural markets. 

Wood-plastic composites manufacturing may provide a lucrative pathway given the 

interest in South and Central Queensland and Australia for renovations and particularly 

decking and cladding products. Currently, few producers manufactures wood plastic 

composite boards and several companies import products from overseas. A recently 

announced composite production facility in Tasmania requires capital expenses of 

approximately AUD $12million with an in-take of around 1,300 tons of high-density 

polyethylene plastic and similar amounts of wood. 

Wood foam is a potential substitute for certain types of expanded polystyrene and 

polystyrene foams in insulation applications, could contribute to the polystyrene market 

which is estimated to be 15.6 million tonnes by 2023 (Statista, 2019). The opportunities 

for bio-based foams in insulated laminated wood products is also likely to grow with the 

commercial production of Cross Insulated Timber (CIT) panels. 

Several other products were examined which, for a variety of reasons, appear to provide 

limited commercial opportunities for businesses in the South and Central Queensland 

region. These include: 

Glulam manufacturing is already occurring successfully in the hub region and individual 

firms have invested to improve quality of supply, even though quantity of raw material 

remains a challenge. Typically, glulam requires high grade structural feedstock that is 

unlikely to be available in high quantities. Consequently, a significant expansion in Glulam 

production across the sector appears unlikely. For those companies already producing 

some glulam for residential and commercial markets, it is evident that demand for Glulam 

is high and is providing a significantly higher value proposition than solid timber boards. 
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Beyond these commercial production considerations, it is primarily the lack of suitable 

feedstock availability that is likely to inhibit significant scaling up of this manufacturing 

in the near to medium term.  

Oriented strand board (OSB) manufacturing typically requires large feedstock volumes 

for economically efficient production scale. The volume analysis conducted in this report 

suggests that around 300,000 m3 of logs (much of this volume is currently exported) may 

be suitable for this type of value adding. However, log volume and capital investment 

outlays for OSB plants are generally substantial. For example, One Sky Forest Products 

planned OSB mill in Prince Albert, Saskatchewan requires 845,000 m3 of logs, producing 

500,000 m3 of OSB panels at an investment of CAD $250 million(Panow, 2021). It appears 

unlikely that sufficient feedstock is available in the hub region to support OSB production 

at scale. 

Structural insulated panels (SIPs) and I-joists typically require feedstock such as OSB 

or LVL for the web and LVL or solid finger-joined wood for the flange. SIPs typically 

require OSB as the outer layers of the mix. Given the limited OSB production in 

Queensland, value adding through SIPs or I-joists manufacturing is likely to primarily rely 

on imports. Using hardwood LVL for I-joists may yield a product that surpasses typical 

market requirements, thus limiting the premium such a product may be able to 

command.  

5.4.2. Value Chain Enhancement  

Make-to-order design, fabrication and integration with the architecture, 

engineering, and construction (AEC) sector could provide a pathway for the industry 

to reduce waste by improving product alignment with use requirements. Several 

stakeholders indicated that the AEC sector are generally poorly informed about timber 

properties and that communication between processors and final users is frequently 

extremely limited. As a result, timber use decisions are often disconnected from 

manufacturing constraints and available resources. Design integration can be achieved 

through collaboration with the AEC sector and digital tools (e.g. BIM, CAD/CAM) can 

already deliver tailored products for construction requirements (e.g., boards of various 

widths to meet structural specifications, panels built to specification etc.) 

Enhanced digital analytics integration offers significant potential for process 

improvements, efficiency and productivity gains and enhanced decision-making at all 
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points along timber and wood products value chains. Digital data capture and data 

analytics in resource management and planning is already advanced but rarely shared up 

the supply chain.  Similarly, while decision support tools and the use of artificial 

intelligence, machine learning, blockchain and the Internet of Things (IoT) is slowly 

occurring the integration and sharing of data to optimise the value chain remains limited. 

In essence, while there is a considerable volume of digital data being collected up and 

down the supply chain, there is limited conversion of this data into useful information 

and knowledge for decision-making that needs to be addressed both by individual firms 

and the sector as a whole. 

Circular Economy and Climate Change mitigation regulations are already stimulating 

demand for forestry resources and timber and wood products as well as new ways of life-

cycle processing and management. Policy debates on climate mitigation are also 

impacting on access to resources, increasing the need for traceability, certification and 

green credentialling of manufactured products. Customers and end-consumers are also 

increasingly sensitive to issues of sustainability in production, use, re-use and recycling 

of products. While there are clearly tensions in these discussions for individual firms and 

the timber and wood products sector, it is important to continue to leverage benefits from 

the capacity of the sector to promote its sustainability and climate mitigation credentials.  

Workforce Capacity and Skills including digital literacy training could enhance the 

impact of new data and digital tools in timber and wood processing. Many of the smaller 

timber and wood products manufacturers in South and Central Queensland make limited 

use of data and digital tools. One reason is the workforce’s limited digital literacy and lack 

of training options to improve – adapted training materials to the sector’s workforce and 

delivery mechanisms. Importantly the sector, like many others, also faces a workforce 

retention challenge. Investing in workers’ digital literacy training may generate efficiency 

benefits for processors through improved decision-making and increase the sector’s 

workforce attraction and retention. The development of careers in precision timber 

manufacturing may prove increasing attractive to prospective employees. Beyond these 

issues, there is recognition of the changing gender balance occurring in the sector and an 

increasing awareness of the importance of recruiting staff because of their values and 

behaviours, rather than specific skills. This acknowledges that any staff member is likely 
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to require on-going training in their roles as technologies, production processes and 

markets evolve rapidly over time. 

5.4.3. Fabrication Innovation 

Manufacturing capacity sharing for finger joining and kiln drying. In hardwood 

processing this may provide an avenue to increase utilization and value recovery. Several 

hardwood processors have reported spare capacity and the stakeholder engagement 

completed in this project has indicated a need for additional drying capacity. Although 

investments in finger joining lines and/or drying capacity are not excessively large, the 

uncertainties surrounding the future of native forest processing may prevent funding 

access and appetite for further investment. Collaborations between processors for 

accessing or jointly developing finger joining and kiln drying capacity may provide an 

opportunity to recover additional value from offcuts and green timber otherwise directly 

sold. Collaboration approaches mainly require time investments into establishing 

engagement terms and aligning incentives. 

Technology for internal characteristics scanning for softwood logs provides an 

existing pathway that is improving manufacturing efficiency by tailoring sawing patterns 

to internal log characteristics and avoiding additional processing (especially drying) on 

low quality boards. Larger softwood sawmills are benefitting most from these 

technologies especially when used on whole log operations. However, there are 

opportunities to expand the adoption of these technologies that should be encouraged 

especially as the costs of new and second-hand scanners are gradually reducing. This 

would advance fabrication efficiency across the hub region and support smaller 

processors to optimise value from available resources more efficiently.  

Traceability and information sharing of wood characteristics in softwood 

manufacturing up and down the supply chain will further improve processors’ planning 

and recovery. Advanced knowledge of incoming timber characteristics will enhance 

processors’ ability to plan production and improve grade recovery (as the timber packs 

can be built with more ease to meet required structural board contents). A key 

technological challenge is that logs are ‘deconstructed’ during processing, thus requiring 

tools and techniques featuring high redundancy to maintain traceability during 

manufacturing. A second challenge is sharing information across organisational 
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boundaries which raises questions around equitable cost and value sharing as well as 

intellectual property. 

5.4.4. Resource Optimisation & Development 

Improved access to private native forests may help ensure that key inputs for the 

hardwood processing sector are available following the South-East Region’s anticipated 

harvesting suspension. Although the private native resource is extensive, land ownership 

is typically fragmented making it challenging to access timber consistently and at scale. 

Providing landowners with a pathway to timber processors and markets with an easily 

accessible resource pool may support the sustainability of the sector into the future. A 

collaborative approach will be required to ensure that interested landowners are 

contacted, registered, and connected into a service model that engages them with 

interested processors and existing and/or emerging markets. 

Design for deconstruction may provide a pathway to ensure that increases in timber 

and wood products demand can be met even if there are continuing limitations on 

existing resource supply. These principles are already being implemented in the design 

of engineered wood products in other parts of the world. Establishing pathways to 

recover end-of-life timber and wood products may partially mitigate reliance on new 

timber resources while continuing to utilise available timber production capacity and 

open up new ways to value add in the context of changing customer and end-consumer 

demand for certain types of wood and timber products. 

Bioeconomy branding and cascading utilisation approaches are likely to become 

increasingly relevant to the sector as new products and bio-based extractives are demand 

by the market. While there is still considerable ambiguity around the relationship 

between firm competitiveness and the bioeconomy it is important for individual firms 

and the sector to develop clarity over how the emerging bioeconomy can be beneficial 

especially before tensions and conflicts emerge over competing uses of different forms of 

wood resources in construction, energy, and climate mitigation. Wood cascading is one 

approach that may offer the sector a straightforward method of developing an integrated 

view of potential opportunities and strategies to capture benefits. For example, improved 

understanding of  the suitability of specific forest resources for processing (rather than 

relying on set timeframes for harvesting) could lead to improvements in through-put of 

available resources. This kind of ‘stand’ value analysis may offer access to additional 
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suitable resources but would require integrated discussions along the value chain. 

Similarly, at the other end of the value chain, continuous improvement of two-way 

information sharing with the AEC (Architecture, Engineering & Construction) sector can 

be used to reduce waste and improve quality. For example, using automation including 

dock to length (DTL) is already a pathway being explored in other States in Australia. 

Failure to align the timber and wood products sector to emerging bioeconomy 

discussions may lead to it being marginalised in favour of the biotech and bioenergy 

sectors that are already actively promoting their bioeconomy credentials and securing 

public and private sector investment. In this context, existing markets for bio-based 

extractives like rosin and turpentine are likely to be complemented by a large number of 

new extractives for emerging markets including in bio-packaging, bioplastics, textiles and 

cosmetics are already developing. The bioeconomy is an emerging area of development 

for firms in hub region and will rely on improved supply chain integration to capitalise 

on these value chains using hemicellulose/cellulose as contributors to bioplastics, lignin 

as a concrete ingredient and other extractives for biodiesel and other emerging products. 

Sector level collaboration will be very important in this area. In this context, finding ways 

to overcome industry inertia and risk aversion by actively discussing research, 

development and commercialisation pathways for products, and treatments over the 

short, medium, and longer term will be advantageous. 
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6. Recommendations 

This section presents the recommendations for using business 

processes and technology to support value-adding manufacturing in 

the timber and wood products sector. These recommendations have 

emerged from the stakeholder consultations (survey, interviews, and 

participatory workshop), the desktop research literature review, geo-

spatial analysis of resources and processing capacities, and an 

assessment of existing and prospective market opportunities for the 

South and central Queensland timber and wood products sector. 

The recommendations presented in this report are derived from insights generated from 

research in four areas located at the intersection of the resource, processing, and 

markets/use domains. The four areas were identified as sites of existing or potential 

incremental and/or advanced innovation are illustrated in Figure 26: (i) Opportunity 

Realisation (ii) Value Chain Enhancement (iii) Fabrication Innovation and (iv) Resource 

Optimisation & Development. In each of these categories, some recommendations pertain 

to softwood, hardwood, or both. Recommendations may pertain to individual firms or to 

the timber and wood processing sector as a whole. 

 

Figure 21 Recommendations for the timber and wood products 

sector  
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The recommendations presented in this report are structured across four areas located 

at the intersections of the domains of resource, processing, and markets/use. The four 

areas were identified as sites of existing or potential innovation and are illustrated in 

Figure 21. 

The recommendations draw on a range of existing and emerging technologies and 

business processes that may be deployed to value add to the competitiveness of the 

timber and wood products industry in the south and central Queensland hub region. In 

each recommendation an effort has been made to identify whether the focus is on 

softwood, hardwood or both, and to acknowledge where opportunities require individual 

firm decision-making (operational, tactical, or strategic) or require involvement at a 

sectoral level to optimise existing and emerging opportunities. 

6.1. Opportunity Realisation 

This area is primarily focused on existing and emerging products at the 

intersection between processing and markets/use. 

Recommendation 1 

Cross Laminated Timber (CLT) panels manufacturing is a potentially lucrative value-

adding pathway for certain firms in the hub region. CLT manufacturing can utilise lower 

structural grade softwoods (MGP10 grade or below). The anticipated rapid growth in 

mid-rise timber building construction (up to 25 metres) is already seeing investment in 

CLT plants in other parts of Australia and internationally. At an operational level, the 

largest softwood mills in the hub region are likely to have sufficient feedstock and 

capacity to manufacture CLT. At a tactical and strategic level investment decisions will 

require detailed evaluation of existing and emerging construction markets. 

Recommendation 2 

Laminated Veneer Lumber (LVL) and/or plywood production from smaller 

diameter hardwoods using spindleless lathe technology is an emerging potential 

market opportunity. Plywood is the largest wood product import into Queensland and 

into Australia as a whole. Locally manufactured veneer products should be able to 

compete against these existing imports. An investment into LVL manufacturing is likely 

to be in the range of $10-15million. The market appetite to pay a premium for higher 
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quality locally manufactured products will need to be assessed regularly but the current 

environment points to positive market conditions.  

Recommendation 3 

Local production of wood-plastic composite decking and cladding products for the 

residential building & renovations market is an opportunity. These products are 

already being imported and sold into the local residential renovations market and 

investment in production facilities is also occurring in other parts of Australia to service 

similar market segments. The growth in the South and Central Queensland residential 

renovations market highlights the opportunity for local manufacture. Investments in 

other parts of Australia indicate $12-15 million range for a production facility capable of 

in-taking approx. 1,300 tonnes of high-density polyethylene plastic.  

Recommendation 4. 

Wood foam insulation products as sustainable ‘green’ substitutes for plastic 

insulation is an emerging opportunity with considerable potential for expansion. The 

global polystyrene market is estimated to be more than 15.6 million tonnes by 2023 but 

increasing consumer pressure for bio-based sustainable materials within insulated 

laminated wood products will provide a ready market alongside the expansion of CLT 

and potentially CIT (cross insulated panels). Currently, there is very limited production 

in Australia of these bio-based insulation materials yet there appear to be ready markets 

for these materials emerging. Internationally, Stora Enso is one of the innovators who 

have released wood foam products onto the market5.  

Recommendation 5. 

Biochar to service diverse agriculture and construction applications while 

enhancing carbon emissions credentials is already emerging as production 

opportunity from forestry and wood processing biomass residues. As a material with a 

wide variety of applications, conversion of woody waste into bioenergy, agricultural 

animal feed additives, soil improvement products and/or inputs into concrete offers 

numerous ready markets. Investment in gasification/pyrolysis conversion facilities will 

be required but there is already considerable advice and support available for the timber 

 

5 https://www.storaenso.com/en/products/other-packaging-products/wood-foam-by-stora-enso  

https://www.storaenso.com/en/products/other-packaging-products/wood-foam-by-stora-enso


 

 73 

and wood products sector interested in pursuing this innovation pathway in the hub 

region6. It should be noted: More detailed discussion of bioenergy opportunities from 

utilization of biomass residues from forestry and processing has been the focus of 

another hub project and is outside the scope of this report and its recommendations. 

6.2. Value Chain Enhancement 

This area is primarily focused on transformations along the value 

chains of the timber and wood products industry and is located at the 

centre of processing, resource, and markets & use. 

Recommendation 6 

Made to order design, fabrication, and integration with the architecture, 

engineering and construction (AEC) sector through improved use of available 

digital tools offers significant opportunities for product alignment and waste reduction. 

The AEC sector are generally poorly informed about timber properties and/or 

adaptability of product characteristics such that timber product use decisions are 

frequently disconnected from manufacturing constraints and available resources. Design 

and fabrication integration can be readily achieved through collaboration with the AEC 

sector and the existing digital tools that they utilise (e.g., BIM, CAD/CAM). This opens up 

significant opportunities to deliver tailored products for construction requirements (e.g., 

boards of various widths to meet structural specifications, panels built to specification 

etc.) while improving ‘customer fit’ and reducing waste during fabrication. 

Recommendation 7 

Adoption of enhanced digital analytics to integrate value chain decision-making 

offers business process improvements leading to potential efficiency and productivity 

gains along timber and wood product value chains. Digital data capture and data analytics 

in resource management and planning is already advanced but is rarely shared 

dynamically with wood processors or other up-stream supply chain participants. 

Similarly, while many businesses are adopting decision support tools and exploring the 

use of technologies such as artificial intelligence (AI), sensors and machine learning 

integration and sharing of data to optimise the value chain remains limited. In essence, 

 

6 https://anzbig.org/biochar-industry-2030-roadmap/ 

https://anzbig.org/biochar-industry-2030-roadmap/
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while there is a considerable volume of digital data being collected up and down the 

supply chain, there is limited conversion of this data into useful information and 

knowledge for decision-making both by individual firms and along sector value chains. 

Exploring the potential of integrated digital platforms to automate two-way information 

flows along timber and wood products value chains would directly contribute to more 

evidence-based and optimised collaboration to synchronise estimated versus actual 

timber usage to improve productivity, reduce waste and advance sustainability. 

Recommendation 8 

Promote and advance circular economy thinking to leverage benefits for the sector 

from certification opportunities in sustainability and climate mitigation. Climate change 

mitigation and carbon abatement credits have already stimulated changes in the 

management, supply and demand in forestry, timber, and wood product value chains. 

Promotion of new ways of life-cycle inventory processing and management will directly 

contribute to positioning the sector for climate mitigation and the increasing need for 

traceability, certification and green credentialling of manufactured timber and wood 

products. Customers and end-consumers are increasingly sensitive to issues of 

sustainability in production, use, re-use, and recycling of timber products. While there 

are clearly tensions in these discussions for individual firms and the timber and wood 

products sector, it is important to continue to leverage benefits from the capacity of the 

sector to promote its sustainability and climate mitigation credentials through advanced 

certification along the entire value chain. 

Recommendation 9 

Develop a workforce capacity and skills plan that includes digital literacy training 

to improve the benefit of new digital data and tools in timber and wood products 

processing. Building the capacity and skills of the timber and wood products industry is 

critical to being able to capitalise on the benefits of investments in new technologies and 

business processes. This is especially the case for smaller timber and wood products 

manufacturers in the hub region who continue to face workforce retention issues 

combined with a limited capacity to obtain efficiency gains from digital tools and 

techniques.  Investing in digital literacy training will contribute to diversification, gender 

balance and the development of careers in precision timber manufacturing that are likely 

to prove increasing attractive to prospective employees. There is a recognition of the 
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importance of recruiting staff because of their values and behaviours, rather than specific 

skills, as all staff members are likely to require on-going training in their roles as 

technologies, production processes and markets evolve rapidly over time. 

6.3. Fabrication Innovation 

This area is primarily focused on developments at the intersection 

between processing capacity, technologies and investments and the 

availability & accessibility of resources 

Recommendation 10. 

Leverage manufacturing capacity sharing in drying and finger joining to maximise 

value recovery from offcuts and green timber for AEC markets. While investments in 

hardwood finger joining lines and/or drying capacity are not excessively large, 

uncertainties around future native forest resource accessibility may inhibit appetites for 

investment and/or access to funding. Several processors have reported spare capacity 

and several stakeholders engaged with as part of this report indicated a requirement for 

additional drying capacity. Collaborations between processors for accessing finger 

joining and kiln drying capacity may provide an opportunity to recover additional value 

into AEC markets from offcuts and green timber that would otherwise be directly sold. 

Collaboration development requires time investments to establishing engagement terms 

and align incentives but may support hardwood processing to increase fabrication 

utilization and value recovery.  

Recommendation 11 

Expanding wood characteristics scanning, traceability, and information sharing 

will continue to improve fabrication efficiency, planning and recovery and insights into 

market product preferences. Some softwood processors are already using advanced 

scanning technologies to tailor sawing patterns to internal log characteristics to optimise 

recovery, quality and minimise waste. These approaches should be adopted as widely as 

possible as technology investment costs gradually reduce. Beyond internal scanning 

there are benefits from improving traceability and information sharing both up and down 

the supply chain. Advanced knowledge of incoming timber characteristics will enhance 

processors’ ability to plan production and improve grade recovery (as the timber packs 

can be built with more ease to meet required structural board contents). Improving 
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traceability post-production also may improve processors knowledge of market 

preferences for different types of product ranges more dynamically and allow targeted 

fabrication to value recovery model development into specific markets. It is 

acknowledged that as logs are ‘deconstructed’ during processing there is a requirement 

for tools and techniques with high level of redundancy to maintain traceability during 

manufacturing. It is also recognised that some stakeholders display inertia towards 

greater sharing of fabrication information across organisational boundaries due to 

concerns about commercial imperatives such as equitable cost recovery, value realisation 

and intellectual property. These issues can only be addressed by education and 

discussion of the benefits of value chain information sharing for the entire sector. 

6.4. Resource Optimisation & Development 

This area is primarily focused on resource availability and accessibility 

at the intersection between resources and markets & use especially as 

these evolve in the emerging bioeconomy. 

Recommendation 12 

Improve mechanisms to support better access to private native forests to overcome 

challenges faced by private landowners, and processors in servicing existing or 

prospective markets.  Resources for the hardwood processing sector will become 

increasingly limited over the next 3-5 years. The private native resource is extensive but 

land ownership is typically fragmented making access and aggregation to the resource 

challenging to organise at scale. Improving mechanisms that better support private 

landowners with a pathway to timber processors and into existing or prospective 

markets may support increased resource accessibility that in-turn will contribute to the 

sustainability of hardwood processing into the future. An improved collaborative 

approach that better ensures that interested landowners are contacted, registered, and 

connected into a service model that directly engages them with interested processors and 

existing and/or emerging markets is recommended. 

Recommendation 13 

Promote ‘design for deconstruction thinking’ as one approach to meet growing 

demand for timber during a period of continuing supply limitations. These approaches 

are already being actively implemented in the design of engineered wood products in 
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other parts of the world and may be of value for some stakeholders in the hub region. 

Establishing pathways to recover end-of-life timber and wood products will partially 

mitigate reliance on new timber resources while continuing to utilise available timber 

production capacity and open new ways to value add in the context of changing customer 

and end-consumer demand for certain types of wood and timber products. This sector 

level recommendation may require some advice, training and/or case studies on how 

these approaches can be implemented at different scales but they may provide a pathway 

to ensure that some types of demand for timber and wood products can be met even if 

there are continuing limitations on existing resource supply.  

Recommendation 14 

Align with bioeconomy branding through cascade utilisation to ensure benefits 

accrue both to individual firms and the sector as competition for wood from other sectors 

grows. While there is still considerable ambiguity around the relationship between firm 

competitiveness and the bioeconomy it is important for individual firms and the sector 

to develop clarity over how the emerging bioeconomy will be beneficial. This is especially 

the case given the emerging tensions and conflicts over competing uses of different forms 

of wood resource from construction, energy, and climate mitigation. Beyond these, it is 

evident that new products, treatments, and bio-based extractives are being demanded by 

markets seeking sustainable materials and production. For the timber and wood 

products industry familiar with wood cascading utilisation there is an opportunity to 

align the sector to the bioeconomy by developing an integrated view of opportunities and 

strategies to capture benefits. For example, in terms of resources, improved 

understanding of the suitability of specific forest resources for processing when they are 

‘ripe’ rather than using rigid harvesting timeframes could lead to improvements in 

through-put of available resources. This kind of ‘stand’ value analysis may offer access to 

additional suitable resources but would require integrated discussions along the 

bioeconomy value chain. Similarly, at the other end of the value chain, continuous 

improvement of two-way information sharing with the AEC (Architecture, Engineering & 

Construction) sector can be used to reduce waste and improve quality. For example, using 

automation including dock to length (DTL) is already a pathway being explored in other 

States in Australia. Also, existing markets for bio-based extractives like rosin and 

turpentine are likely to be complemented by demand for a large number of other 
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extractives suitable for emerging markets in bio-packaging, bioplastics, textiles and 

cosmetics. The bioeconomy is an emerging area of development for firms in the hub 

region but will rely on improved supply chain integration to capitalise on value chains 

using hemicellulose/cellulose as contributors to bioplastics, lignin as a concrete 

ingredient and other extractives for biodiesel and other emerging products. Sector level 

collaboration will be very important in this area and therefore overcoming industry 

inertia and risk aversion by actively discussing research, development and 

commercialisation pathways for products, and treatments over the short, medium, and 

longer term will be advantageous. 

Failure to align the timber and wood products sector to emerging bioeconomy 

discussions may lead to it being marginalised in favour of the biotech and bioenergy 

sectors that are already actively promoting their bioeconomy credentials and securing 

public and private sector investment. With more action on climate mitigation anticipated 

it is very important that the sector is optimally aligned for the bioeconomy. 
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7. Appendix 

Stakeholder Consultation 

This section briefly describes the findings from the survey, interviews 

and participatory design workshop conducted as part of this work. The 

insights generated from analysing the data have guided the entire 

report. Interview insights have been discussed mainly in Sections 3 and 

4. Survey insights are discussed below. Participatory design insights 

have guided the prioritisation of new technologies, innovations and 

value adding to generate the recommendations in Section 6. 

Interviews were conducted with stakeholders in South and Central Queensland timber 

and wood products supply chain to delve deeper into issues pertaining to new 

technologies, innovations and value adding. Thirty representatives from supply chain 

stages were invited for interviews. Nineteen participants accepted to be interviewed. 

Most interviews were online on Microsoft Teams or via telephone and lasted between 45 

and 90 minutes. Table 5 presents the interview participants.  

The participatory design workshop was conducted to validate the insights garnered 

through interviews, geospatial and market data analysis and the review of the industry 

and academic literature and prioritise actions for industry and Government. The 

workshop was held on the July 1st 2022 and was attended by participants from the timber 

and wood products sector. The workshop structure consisted of an interactive 

presentation of the Foresion team’s findings during which participants expressed their 

views on insights, provided their advice and validated recommendations and potential 

actions. 
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Table 5 Interview participants list 

Category Company Participant Name 

Residue Utilisation Utilitas Group James Hurren 

Residue Utilisation Utilitas Group Kate Mirskaya 

Government Agency Department of Agriculture & Fisheries Kerrie Catchpoole 

Government Agency Private Forestry Services Queensland Dave Menzies 

Timber Utilisation Architect  Nick Young 

Processing AKD Softwoods Dave Gover 

Forest Grower HQ Plantations Egbert Kritzinger 

Forest Grower HQ Plantations Lee Stamm 

Secondary Processing Eco Cottages Greg Phipps 

Processing Parkside Group Ross Lakin 

Processing Robertson Bros Sawmill Graeme Robertson 

Processing DTM Curley Tatnell 

Logistics Sunchip Group Mark Blackberry 

Secondary Processing Laminex Australia Dennis Biasotto 

Processing Hyne Belinda Lengenberg 

Processing Hyne Rebecca Cherry 

Processing Hyne David Bennets 

Processing Bayer Dale Tunstall 

Peak body ANZ BIG Don Coyne 

 

A survey was conducted to understand current and projected wood supply & demand; 

existing opportunities & challenges; and new products, processes and technologies that 

may contribute to manufacturing competitiveness. The survey was released on the 25th 

of May 2022 and was available until the 17th of June 2022, contained 7 question sets and 

was distributed via direct email (to approximately 140 contacts) and via newsletters. In 

total, 36 respondents provided insights, a response rate of 24%. 



 

 87 

 

Figure 22 Timbers managed or used 

Source: (Foresion survey, 2022) 

Most respondents were involved with softwood timbers management and processing 

(~45%). Around 35% of respondents were involved with hardwoods and less than 20% 

of respondents managed, used, or processed cypress.  

 

Figure 23 Respondents' company primary business 

Source: (Foresion survey, 2022) 
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Most components of the timber and wood products supply chains in South and Central 

Queensland were represented by survey respondents. Most respondents represented 

organisations which own, grow, or manage forests (45%). Approximately 23% of survey 

participants represented primary timber processors while 14% of respondents 

represented transport and logistics providers.  

 

Figure 24 Technologies used by respondent’s company 

Source: (Foresion survey, 2022) 
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All respondents reported using email or social media as conventional medium of 

communications and more than 80% of organisations operated a company website. Six 

out of ten organisations also used software for billing, scheduling or operations 

management while four out of ten organisations used remote sensing technology (Figure 

24). On the opposite spectrum, automated or robotic processing, digital product design 

and track & trace systems were the least used technologies across the timber and wood 

processing sector. 

 

Figure 25 Key timber and wood products challenges 

Source: (Foresion survey, 2022) 
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Despite the diversity of organisations and supply chain components represented, there 

were some common perceived challenges with respect to timber and wood products. 

Workforce challenges, supply uncertainty and availability were the top challenges 

identified by respondents. Over half of the respondents identified these three challenges. 

Uncertainty pertaining to return on investment of various technologies and innovations 

was considered a challenge by 14% of respondents while logistics challenges were 

identified by 12% of participants. 

 

Figure 26 Key mechanisms to improve business performance 

Source: (Foresion survey, 2022) 
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Unsurprisingly, the key mechanisms to improve business performance identified by 

participants were largely aligned with challenges. Techniques improving resource 

recovery and utilisation, workforce availability and skills and domestic production 

efficiency were selected by half of respondents. Increasing supply availability was 

selected by 13% of respondents while 11% considered implementing automation 

technologies.  

 

Figure 27 Key value-adding wood and timber product innovations 

Source: (Foresion survey, 2022) 

0% 10% 20% 30% 40%

Enhance capacity for manufacturing-to-order
(e.g. use of BIM design)

Produce new wood basedcomposite
materials for emerging market opportunities

Increase manufacturing of prefabricated
panels for use in housing and construction

Improve timber drying capacity

Enhance production capacity for finger
joining, edge glue panels

Increase manufacturing of structural
engineered wood products

Enhance alignment of existing timber and
wood products to market needs

Key Value-adding Timber and Wood Products 
Innovations 



 

 92 

In terms of value adding and timber products innovations, a key approach identified by 

more than a third of respondents related to better alignment between timber and wood 

products and market needs. Structural engineered wood products were identified by 

approximately 20% of respondents while techniques for finger joining or edge glue 

panels were identified by 15% of participants.  





 

 

 


