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Executive Summary
Every year in Australia over 23,000,000m 2 of office space is re-leased, generating an estimated 36,000t
of Melamine Laminate Particleboard (MLPB) that currently is sent to landfill.
This options paper is the first step to developing an industry wide system for recovery. It outlines:
•

The issue of waste MLPB, the scale of the problem in commercial office refurbishment, and its
product life cycle

•

Presents 3 options for the recovery of MLPB from office refurbishment.

This project will work with each of the three options to install demonstration product in office space to
showcase recovery solutions, and, develop demand for them.
Background
The BBP’s Stripout Waste Guidelines have driven substantial increases in the recovery of materials
from office stripout over the last 4 years and identified MLPB as a significant component of office stripout
waste (<40% by weight). MLPB is found in furniture, workstations, doors and cabinetry throughout
commercial offices and there is currently no large-scale solution for the recovery of engineered timbers,
and specifically MLPB, in Australia.
With industry rating systems such as Green Star and the BBP setting aspirations of 80% recycling from
stripout, developing recovery solutions for MLPB will be a critical step. Table 1 provides a summary of
annual churn in office space, and the quantities of MLPB generated through this activity.
Table 1 - Annual releasing and refurbishment waste generation
Annual Churn (m2)

Annual Space
Refurbished (m2)

Tonnes of refurb
waste (t/yr)

Tonnes MLPB
(t/yr)

Sydney

913,175

684,882

43,148

10,787

Melbourne

826,441

619,831

39,049

9,762

Queensland

527,051

395,288

24,903

6,226

Perth

336,646

252,485

15,907

3,977

Adelaide

221,520

166,140

10,467

2,617

Canberra

254,139

190,604

12,008

3,002

3,078,972

2,309,229

145,481

36,370

TOTAL

Options for Recovery
This paper has identified three options for the recovery of MLPB which Edge Environment will continue
supporting to develop. These options are:
1. Winya/eBoard: an emergent, patented technology to recover and remanufacture unwanted
MLPB products into new office furniture.
2. Borg & Ikea: a potentially large-scale opportunity to utilise waste MLPB as recycled content in
particleboard manufacturing with Borg, and, support Ikea’s recently announced product
takeback program at their Tempe site.
3. University of Sydney (USYD) 3D Printing: using MLPB as inert filler (>20%) in 3D printing
media to create panelling products for installation in commercial office buildings.
Next Steps
The event and outcomes summarised in this options paper will now be supported through practical
demonstration projects, and the installation of recovered/recycled (material of furniture in the built
environment). If you are a tenant, building owner or manager and would like to be a part of a
demonstration project, please contact blake@edgeenvironmnet.com.au.
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Introduction

This study was preceded by an Environmental Performance Innovation: Feasibility Study delivered by
University of New South Wales (UNSW) and Edge Environment which:
•

Made a chemical composition analysis of waste MLPB and MDF from commercial offices and
found that the samples collected were within acceptable ranges for Australian and international
standards.

•

Developed wood/plastic composites to meet ISO1683:2006 mechanical standards for
particleboard.

Subsequently, this paper has been developed through the City of Sydney’s Environmental Performance
Innovation: Demonstration Grants, which support the development of new resource recovery
technologies not currently implemented in the local market.

Purpose
This paper presents options for the recovery of engineered timber generated from refurbishment in
commercial office spaces. Currently, this engineered timber from office stripout is not recycled in
Australia and forms a major component of the overall stripout waste stream. The disposal of this material
and its subsequent replacement creates significant environmental and financial burden that could be
avoided.
This report is designed to be practical in nature, to build awareness of the issues related to MLPB waste,
and provide crucial preliminary data to inform the commercialisation and scaling-up of recovery
alternatives.
This report provides practical information on:
•

Engineered timber use in commercial offices, including:
o

Available supply of engineered timber as a waste product (from commercial offices).

o

Current extraction/demolition
behaviours.

processes,

contamination

issues

and

disposal

•

The production, manufacture and life cycle of engineered timbers in commercial offices.

•

Three options to recover/recycle engineered timber and avoid its disposal to landfill.
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Background
Melamine Laminated Particleboard (MLPB)

Engineered timber refers broadly to wood-derived products where particles, fibres or lengths of timber
are either glued, laminated or coated with adhesives into composites. All engineered timber products
are specified and tested to minimum standards of performance. For clarity in this report, common
engineered timber types are defined in Table 2.
Table 2 - Common types of engineered timber
Timber Type

Definition & typical uses

Glue laminated
timber

Glue laminated timber makes use of multiple smaller lengths of timber to create a larger
piece of structural timber. Glue laminated timber is typically used in large spans in sports
structures, building ceilings or bridges.

Cross laminated
timber (CLT)

CLT is typically made in beams with the orientation of each layer perpendicular to the last.
This provides greater structural strength. CLT is typically used for structural purposes in
buildings.

Plywood

Thin layers of wood veneer offset up to 90 degrees from each other and compressed into
a sheeting product. Plywood is used widely in furniture and building applications.

Medium Density
Fibreboard
(MDF)

MDF is made with fine wood particles or fibres and a suitable binding agent, and formed
into panels using high temperature and pressure. MDF is widely used in furniture
manufacturing and cabinetry.

Oriented strand
board (OSB)

A sheeting product formed by pressing adhesive and irregular strands of timber together
into a sheeting product. OSB is commonly used as a sheeting product in walls, ceilings
and floors.

Particleboard (or
chipboard)

Wood shavings, offcuts or sawdust are combined with a binding agent and
pressed/extruded into a sheeting product. Particleboard typically has a veneer or
laminate surface and is widely used as a cheaper alternative to raw timber in furniture
manufacture.

Melamine
Laminated
Particleboard
(MLPB)

Melamine is an organic compound which, when combined with formaldehyde, forms a
durable thermosetting plastic often used as a coating on particleboard to create a durable,
hard surface. Melamine board is widely used in cabinetry and furniture manufacturing.

In commercial buildings, engineered timber exists in a range of products, including workstations and
cabinetry (in-built and freestanding), wall panelling, desk partitions and solid/hollow core doors. This
project refers only to the recovery and reprocessing of MLPB and Particleboard. Appendix A shows
examples of engineered timber waste from commercial offices where it is typically used in doors,
workstations, cabinetry, panelling, kitchens and partitions.
Timber from commercial offices may be prone to a number of potential contaminants including; PVC
linings from workstations and cabinetry, melamine coatings, and metal handles, locks and fixtures. The
removal of these should either be considered in on-site processes, or intermediary processing before
recovery.

The Better Buildings Partnership
The Better Buildings Partnership (BBP) is a collaborative industry initiative hosted by the City of Sydney.
It brings together leading property owners and industry influencers providing leadership and sustainable
innovation for Sydney’s commercial and public buildings. In early 2014, the BBP undertook a trial to
explore industry recycling rates in commercial office stripout, and, the incorporation of social enterprise
into the recovery process. The study showed that industry recovery rates may have been as low as 21%
(Better Buildings Partnership 2014).
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Following 18 months of data collection, industry engagement and exploration, the BBP published the
first version of the Stripout Waste Guidelines in 2016 which documented on-site processes for material
separation, composition of the waste stream, and set targets for increasing material recovery to 60%.
The second version of the BBP’s Stripout Waste Guidelines was launched in June 2018 and tracks the
evolution of this work to drive a clean stream of engineered timber waste from office refurbishment 1.

Scale of the Problem
Table 3 shows that over 3,000,000m2 of commercial office space is refurbished each year across
Australia (Colliers International 2018, Preston Rowe Paterson 2018, Savills Research Australia 2018).
Table 3 - National commercial office stock and refurbishment rates
Total Stock
(m2)

10yr Vacancy
rate (%)

Typical Lease
Term (yrs)

Annual Churn
(m 2)

Sydney
Sydney CBD
North Sydney
Parramatta
Macquarie Park

7,418,877
5,023,997
823,982
705,416
865,482

7.3%
8.8%
7.5%
9.0%

7.5
7.5
7.5
7.5

913,175
620,966
100,196
87,001
105,012

Melbourne
Melbourne CBD
St Kilda Rd
Southbank
East Melbourne

5,773,000
4,515,776
645,302
434,461
177,461

6.6%
10.6%
6.8%
2.9%

6.5
6.5
6.5
6.5

826,441
648,882
88,754
62,295
26,510

Queensland
Brisbane CBD
Brisbane Fringe
Gold Coast
Sunshine Coast

4,097,016
2,255,386
1,203,430
466,817
171,383

11.6%
11.0%
17.3%
12.1%

6.83
6.83
6.83
6.83

527,051
291,770
156,739
56,496
22,046

Perth
Perth CBD
West Perth

2,197,929
1,769,065
428,864

11.2%
8.4%

5.83
5.83

336,646
269,302
67,344

Adelaide
Adelaide CBD
Adelaide Fringe

1,644,030
1,424,182
219,848

11%
7%

6.67
6.67

221,520
190,983
30,537

Canberra

2,377,146

12%

8.25

254,139

TOTAL

23,507,998

3,078,972

In this calculation, the following assumptions have been made:
•

25% of annual office churn is re-tenanted without refurbishment thereby not generating any
waste.

•

63t of material is generated for every 1000m 2 of commercial office strip out (Better Buildings
Partnership 2014, Edge Environment 2015).

This report refers to only ‘stripout’ waste generated during the removal of an existing tenancy, not the ‘fitout’ waste
generated from fitting out the space for a new tenant. The process as a whole is referred to as ‘refurbishment’.
1
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•

Conservatively, 25% of stripout waste is MLPB or similar, and eligible for recovery in the options
presented in this paper (refer to section 2.4).

On this basis, Table 4 makes an estimate of total material generation from refurbishment, and the total
wastage of MLPB in capital cities and across Australia.
Table 4 - National commercial office stock and refurbishment rates
Annual Churn (m2)

Annual Space
Refurbished (m2)

Tonnes of refurb
waste (t/yr)

Tonnes MLPB
(t/yr)

Sydney
Sydney CBD
North Sydney
Parramatta
Macquarie Park

913,175
620,966
100,196
87,001
105,012

684,882
465,725
75,147
65,251
78,759

43,148
29,341
4,734
4,111
4,962

10,787
7,335
1,184
1,028
1,240

Melbourne
Melbourne CBD
St Kilda Rd
Southbank
East Melbourne

826,441
648,882
88,754
62,295
26,510

619,831
486,662
66,565
46,721
19,882

39,049
30,660
4,194
2,943
1,253

9,762
7,665
1,048
736
313

Queensland
Brisbane CBD
Brisbane Fringe
Gold Coast
Sunshine Coast

527,051
291,770
156,739
56,496
22,046

395,288
218,827
117,555
42,372
16,534

24,903
13,786
7,406
2,669
1,042

6,226
3,447
1,851
667
260

Perth
Perth CBD
West Perth

336,646
269,302
67,344

252,485
201,977
50,508

15,907
12,725
3,182

3,977
3,181
795

Adelaide
Adelaide CBD
Adelaide Fringe

221,520
190,983
30,537

166,140
143,237
22,903

10,467
9,024
1,443

2,617
2,256
361

Canberra

254,139

190,604

12,008

3,002

3,078,972

2,309,229

145,481

36,370

TOTAL

2.3.1

Additional sources of MLPB waste

Outside of commercial office refurbishment, there are a multitude of post-industrial and post-consumer
sources of MLPB waste (furniture & cabinet making, domestic and commercial construction, furniture
disposal).
The NSW EPA’s 2015 commercial and industrial (C&I) disposal-based audit estimated that 146,250t of
treated/painted timber (which included engineered timbers) was disposed of in NSW landfills (NSW EPA
2015). The waste from commercial offices identified above is unlikely to have been included in the EPA’s
analysis of C&I waste. National data on MLPB disposal is unavailable.

Stripout Waste Composition
Figure 1 shows an approximated composition of stripout waste derived from multiple stripout projects.
Whilst all projects will have different material compositions, engineered timber can comprise as much
as 50% of the weight of a fitout, or as little as 20%. This project uses 35% as an average.
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Ceiling Tiles, 2%

Carpet, 8%

Other, 1%

Hard Fill,
6%

Glass, 13%

Cabinetry, 14%

Plasterboard, 20%

Loose Furniture,
21%

Metals, 15%

Figure 1 – Typical composition of stripout waste (by weight)

As workspaces trend toward open plan areas, the relative portion of engineered timber in stripout
projects is expected to increase as currently recyclable components of plasterboard and metals are
used more sparingly.

On-site processes
With no avenue for recovery, timber products are currently typically disposed of as general waste.
However, in the stripout process, loose furniture and cabinetry are typically the first materials to be
removed (prior to plasterboard, carpets etc.), thus, contamination rates for most recoverable engineered
timber is likely to be low.
For efficiency in packaging and transporting waste to processing facilities, all table legs and fixtures are
normally removed to flat pack the table tops. The key remaining contaminant is the PVC edging present
on many particleboard desk and cabinetry products. Shredding/crushing machinery would be expected
to be the most obvious solution for removing or separating this material. Alternatively, it could be
managed at site by the contractor removing PVC edging (to meet acceptance criteria at a recycling
facility).

Costs of MLPB disposal
In the Sydney Metropolitan Area, the levy placed on landfill is currently $138.20 per tonne - a policy
lever used to drive the relative affordability of recycling services in comparison to landfill. Inclusive of
the operational costs of the facility, the typical cost of landfill MLPB in Sydney would range between of
$280-$330/t. Thus, for any potential recycling process, it is essential that the ‘gate fee’ for receiving the
material is lower than this benchmark.
Applying the cost of MLPB disposal to landfill in the Sydney region alone, it is estimated to be costing
building owners collectively somewhere in excess of $3 million p.a. In other states landfill levies do not
apply, but there would still be a (lower) financial cost associated with the removal and transport of MLPB.
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Engineered timber’s life cycle

Figure 2 shows a high-level conceptualisation of the MLPB life cycle. The intention of this material flow
and ownership map is to demonstrate the product life cycle, and visualise the complex network of
stakeholders involved in potential solutions.

MLPB manufacturing overview
Engineered timber is generated in Australia by the likes of Borg, Carter Holt Harvey and D&R
Henderson, and internationally by a multitude of suppliers. Whilst there are some companies integrated
across the forestry, MLPB production and furniture manufacturing stage, companies typically operate in
only one of these areas.
Cases of imported particleboard and MDF not meeting quality testing, or with fraudulent accreditation
marks (JAS-ANZ etc.) have been discovered (Building Codes Queensland 2006, Construction Forestry
Mining and Energy Union 2015, The Australian Industry Group 2013) and the impacts of this in
specifying recycled products need to be managed.
Processes for on-site identification may be required to analyse:
•
•

Density of MLPB products: some imports are suspected to have lower density and subsequently
lower strength, which effects its recovery potential.
Concentrations of chemical or fire-retardant additives: which may affect the ways in which MLPB
can be reprocessed.

•

Binding agents in the existing product: which may affect strength and potential uses for a
recycled product should they be sensitive to heat or different methods of mechanical separation.

•

Use (and concentration) of recycled content in the existing product: which may gradually
degrade over multiple reuses.

MLPB Characterisation
In Australia, engineered timber is typically made from a mix of virgin and recycled raw or un-treated
timber. Recycled content is already used in particleboard manufacture from:
•

Blue pine manufacture

•

Truss and framing operations

•

Untreated pallets

•

Milling waste (saw dust and wood chip)

•

Other sources of raw timber.

Most manufacturers of particleboard consider engineered timber as contamination, although, it is
tolerated at up to around 8-10% contamination in the intake of raw timber used in particleboard
manufacture. Conversations with industry suggest that this threshold is commonly reached, even with
acceptance criteria and load inspections.
In previous research UNSW characterised two sampled of MLPB samples from commercial offices.
Both samples collected were compliant to Australian Standards for heavy metal concentration and all
other volatile compounds.

Mapping the engineered timber life cycle
Figure 2 presents an approximated life cycle of engineered timber products and a brief description of
the role that each stakeholder plays in the overall life cycle. The intention of this is to identify the critical
roles and responsibilities in this process and to identify points of intervention in the value chain.
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Use in
Buildings

Furniture
Manufacture

MLPB
Production

Forestry
Demolition
and removal
Separation &
Recovery

Intermediaries

Role Descriptions:
Forestry, MLPB Production & Furniture Manufacture – various roles in the creation of MLPB products for commercial offices, designing
for deconstruction, and also developing product with higher recycled content.
Use in buildings – a joint responsibility of tenant and building managers to ensure that recycled content is procured, and sufficient time
and planning put into allowing material recovery during stripout.

Disposal to
Landfill

Demolition and Removal – furniture removal and demolition contractors delivering on tenancy make-goods.
Intermediaries – facilities performing initial processing, shredding or compressing for transport and recovery.
Separation and Recovery – technologies of processes capable of recovering waste MLPB into new product
Figure 2 – Approximation of the engineered timber life cycle and points of intervention
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Stakeholder Identification
The following is a list of stakeholders that have been identified as essential components of MLPB recovery pathways and have been engaged in this project.
It should be noted that this list is not complete as it focuses on primarily domestic markets and capacity.
They are listed below according to the roles/categories identified in the life cycle diagram in Figure 2.
Forestry and MLPB Production

Industry Associations:

•

D&R Henderson

•

Australasian Furnishing Association (AFA)

•
•

Laminex
Carter Holt Harvey

•
•

Engineered Wood Products Association of Australasia (EWPAA)
Forest and Wood Products Association (FWPA)

•

Borg

•

Furnishing Industry Association Australia (FIAA)

•
•

Gunnersons
Boral

•
•

Good Environmental Choice Australia (GECA)
Green Building Council of Australia (GBCA)

•

Joint Accreditation System Australia and New Zealand (JAS-ANZ)

•

NSW Environment Protection Authority (EPA)

•
•

Timber Development Authority (TDA)
Wood Council of Australia (WCA)

Furniture Manufacturing
•

Ikea

•

Schivello

•
•

Winya
Steelcase

Intermediaries & Potential Re-processors
•

Borg

•

D&R Henderson

•

Winya / eBoard

•

University of Sydney (USYD)

•

Waste initiatives

Outside of the categories listed above, there are essential roles to be played by building owners, demolition contractors, designers and architects, builders
and tenants to remove, and handle MLPB, whilst also supporting the market for recycled product from the demand side.
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Opportunities for MLPB recovery

Edge Environment and the City of Sydney hosted An end to furniture waste: new paths for furniture
waste on the 13th June 2018 to gather the MLPB supply chain and develop demonstration projects for
the recovery of MLPB. Prior to the workshop Edge engaged stakeholders with potential solutions in
order to propose several different means of recovery – a mix of solutions being likely to allow greater
adaptability to variations in the waste material. It is the intention of this initiative is to facilitate the
recovery of over 10,000t of this material across the Sydney area in the short-to-medium term. Figure 3
outlines a pyramidal approach to resource recovery.
Use in 3D printing
media

Re-surfacing for reuse

Recycling into new particleboard

Landfill
Figure 3 – Developing a technology mix to support variations in feedstock material and availability of enduse markets (possible recovery by volume).

The solutions proposed are outlined in more detail in following sections, but are, in summary:
•

Resurfacing waste MLPB for reuse in commercial offices

•

Incorporation of waste MLPB into the manufacture of new particleboard

•

Addition of MLPB waste as a filler in 3D printing media.

Having documented the stripout process and led the creation of the BBP’s Stripout Waste Guidelines,
Edge will continue to coordinate an organised approach to recovering engineered timber waste from
commercial offices through this project.
To demonstrate the feasibility of the recovery processes, Edge will support the options identified below
to locate suitable partners and validate each of the technologies through the installation of
demonstration product.

Re-surfacing for reuse (Winya & eBoard)
Winya is a majority indigenous owned furniture manufacturer. It has developed a patented process
which has been shown to recover and reuse 92% of MLPB from waste workstations by recovering and
reprocessing old office furniture into new desks.
The technology is currently in ‘pilot production’ stage (around 90 desks per day) but is in the process of
scaling up to >400 desks per day. Better rewarding the use of recovered office furniture in industry
ratings (i.e. Greenstar and GECA) will be an essential part of increasing demand for these products in
order to better recognise the value of using remanufactured MLPB and diverting it from landfill
(internalisation of the externality).
Current requirements for the technology are:
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•

One in – one out: the incoming supply of desktops needs to be matched by demand for the
recycled/reuse outputs furniture to ensure that all recycled material has an option for installation.

•

Limited intake criteria: at this stage, the main capacity of this technology is to address waste
work stations and cabinetry. Other smaller pieces of MLPB are not be suitable and therefore
may still go to landfill.

Stakeholders
•

Winya/eBoard: to process and manufacture recoverable MLPB

•

Building owners & tenants (inc. tenant reps): to assist with identifying and matching
opportunities for reuse with upcoming stripout and fitout projects

•

Industry bodies (i.e. GBCA, GECA): to clarify and strengthen the case for using recovered vs.
new materials in office fitout.

The Vision
eBoard inserts itself into the lifecycle of MLPB products to remanufacture desks at end of life into
products with a circular remanufacturing model. These desks are sold through the Winya brand – in
effect, creating its own product stewardship scheme. Winya operate on a fee for service and ultimately
transition a proportion of furniture in the economy into a circular model.
Next Steps
Edge will be assisting Winya to work with builders, tenants and building owners to install recycled
furniture in demonstration of the technology. An outline of activities is given below:
1. Winya / eBoard will continue work with the EPA’s Circulate program to develop greater
processing capacity in the Sydney region.
2. Edge to work with building managers, tenants and industry ratings to build demand for new
product from recovered materials to meet the supply of unwanted workstations.
3. Edge to work with Winya and demolition contractors to develop procedures to quickly assess
workstations against intake criteria of the recycling process.

Recycling to new particleboard product (Borg & Ikea)
MLPB is currently accepted in raw timber recycling streams at levels of up to ~10%, but is generally
considered a contaminant. However, Borg is currently exploring the use of waste MLPB in quantities
>10% in the manufacture of new kinds of particleboard.
Most important is the control of contamination in the input stream, with processes (either during stripout,
or, at a reprocessing facility) required to ensure:
•

Metals (brackets/screws etc.) can be cost-effectively be removed.

•

PVC linings and mouldings can be separated either on-site or through the shredding procedures
at a recovery facility.

•

On-site removal processes are adequate to manage potential contamination from plasterboard,
grit or similar.

A potential synergy was identified with Ikea, who are operating a take-back program for unwanted
furniture at their Tempe store. It is possible that this site could provide intermediary reprocessing of
waste MLPB, to optimise transport to Borg’s Oberon plant, and provide a proximate location for the
disposal of waste from CBD refurbishment.
Stakeholders
•

Borg: to process and manufacture recoverable MLPB

•

Demolition contractors: to remove and deliver material to a reprocessing facility, and ensure
steps are in place to manage contamination of the supply stream.
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•

Ikea: review synergies in operating a Tempe site (or otherwise) as an intermediary to preprocess MLPD products for transport to Borg’s plant in Oberon.

The Vision
When operationalised, suitable material from office refurbishment could be more cheaply disposed of
for recycling into new MLPB than disposed to landfill. Collection systems or locations in the Sydney
region could support furniture providers (e.g. Ikea) to also manage returned or unwanted MLPB in a
closed loop. This option would likely be responsible for the largest portion of the MLPB waste stream.
Next Steps
1. Refine acceptance criteria and contamination thresholds for MLPB acceptance at the Borg
particleboard manufacturing plant.
2. Supply, manufacture and test product with >10% MLPB content.
3. Assuming positive outcomes to (1) and (2), explore opportunities for intermediary
reprocessing in the Sydney area with Ikea, and a potential linkage to their recently announced
furniture takeback program.
Edge will continue work with project stakeholders to develop opportunities for grant applications to the
NSW EPA’s Circulate program.

Use as filler in 3-D printing mechanisms (USYD)
This recovery stream is still at very early stages of development although global economic forecasts
suggest 3D printing will grow significantly in 2018 and beyond (IDC 2018). The uses of fillers in 3D
printing media has become a specific area of interest for its ability to use inert waste product in
productive reuse.
Currently, University of Sydney (USYD) has been able to demonstrate that waste MLPB can be used
as a filler (up to 20%) in the 3D filament with no impact to the printing process. The university will
continue to explore the creation of complex shapes and panelling products in this project, and is currently
able to produce panels of 400mm x 400mm for use in the built environment.
Further study will be required to test the mechanical properties of the filament before its use in structural
applications.
Stakeholders
•

USYD: continue the development of panelling products incorporating waste engineered timber.

•

Industry bodies (i.e. FWPA/EWPAA): the FWPA funded some of the original research by USYD.
Continued support from industry bodies would assist the development of this recovery stream.

•

Building owners, tenants and builders: USYD is currently able to develop tessellating panelling
products. Partnerships with designers, tenants or building owners to demonstrate how these
panels could be installed in commercial buildings are currently being sought.

Vision
3D printing continues to make an impact on the property and construction sector (The Fifth Estate 2018,
ABC News 2018) and has been forecast as a major growth area. Developing inert fillers that can reduce
the need for virgin materials in 3D printing filament will continue to be a focus and waste MLPB is a
potential option. At this stage, its use in this way is considered a lower order recovery option, although
technological improvements will continue.
Next Steps
1. Develop maximum levels of MLPB filler in 3D printing mechanism and undertake mechanical
testing of the outputs.
2. Work with industry bodies or building owners/tenants to install sample product in Sydney
buildings and refine the 3D printed product.
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3. Support USYD to access grants and relationships with the building industry to further develop
MLPB as a component of 3D printed homes.
This program of works is actively looking for industry partners interested in contributing to the research
or offering industry guidance to its development.

5
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Appendix A – Use of engineered timber in commercial offices

Figure 4 – Melamine coated particleboard waste from workstations
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Figure 5 – Cross sections of desk partitions with MDF and uncoated particleboard within various synthetic textiles
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Figure 6 – Veneer laminated particleboard furniture and cabinetry and particleboard doors, mid demolition
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