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1. Introduction

1.1 Project context 

Infrastructure Victoria (IV) commissioned Blue Environment to further develop the waste model and 
data that underpinned its Victorian Waste Flows report (Blue Environment 2019a). That model and data 
is referred to in this report as the ‘foundational data set’. The foundational data set provided insight into 
the flows and fates of waste and recovered resources in Victoria. Drawing on datasets from various 
organisations and consultation with key stakeholders, it developed a baseline of waste quantities by type 
and analysed recovered resources, fates, markets and transaction costs. The research provided a basis 
for identifying infrastructure requirements to increase resource recovery in the context of developing a 
circular economy in Victoria.  

This second phase of the project examines future waste flows under a range of scenarios, taking into 
account possible significant changes to the management of waste materials due to policy options and 
market developments. The objectives of this project were to: 

• build on the foundational data set, reviewing and updating as necessary the assumptions applied to
project future waste stream trends, including population growth and the projected growth (or
decline) of specific waste streams

• develop and apply quantitative estimates (or estimated ranges) of the impact on waste stream
volumes over time of a range of policy levers.

1.2 Likely forthcoming changes affecting Victorian waste policy 

National packaging targets 

Initially proposed by the Australian Packaging Covenant Organisation (APCO), targets have been adopted 
by governments at the territory, state and national level to greatly improve the management and status 
of packaging waste. The national packaging targets are: 

• 100% of all Australia’s packaging will be reusable, recyclable or compostable by 2025 or earlier

• 70% of Australia’s plastic packaging will be recycled or composted by 2025

• 30% average recycled content will be included across all packaging by 2025

• problematic and unnecessary single-use plastic packaging will be phased out through design,
innovation or introduction of alternatives.

Waste exports ban 

A national waste export ban is to commence on 1 July 2020 with a phased approach: 

• all waste glass by July 2020

• mixed waste plastics by July 2021

• all whole tyres including baled tyres by December 2021

• remaining waste products, including mixed paper and cardboard, by no later than 30 June 2022.

Organics 

The foundational data set suggests that organic waste makes up about 32% of waste going to landfill, 
where its decay is substantially anaerobic, producing the greenhouse gas methane. Many local 
governments are diverting organic waste from landfill by providing kerbside organics collection services, 
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sometimes including food waste. A national target has been adopted to halve the amount of organic 
waste sent to landfill by 2030. 

Waste-to-energy 

Waste-to-energy is the process of recovering energy from waste materials, usually for producing 
electricity and sometimes heat. There is minimal waste-to-energy in Victoria at present but it is likely 
that facilities will be developed in the future.  
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2. Waste sectors and materials

2.1 Waste sectors 

Municipal solid waste (MSW) 

MSW is waste managed by local governments. The largest component of MSW comes from kerbside bin 
collection services (e.g. garbage, co-mingled recycling, food and garden organics). Other MSW sources 
include drop-off facilities (including resource recovery centres, transfer stations and landfills), hard 
waste collections, litter collections, council street sweepings and other council activities, and public place 
waste and recycling services. In 2017-18, about 2.8 million tonnes of MSW was estimated to be 
generated in Victoria, which equates to around 21% of the total waste stream. 

Commercial and industrial (C&I) waste 

C&I waste refers to waste generated by commerce and industry. About 4.5 million tonnes of C&I waste 
was estimated to be generated in 2017-18, comprising around 34% of the total waste generated in 
Victoria.  

Construction and demolition (C&D) waste 

C&D waste is generated from construction and demolition activities and is generally collected as mixed 
or segregated streams. C&D waste makes up about 46% of the total waste generation in Victoria and is 
estimated to be about 6.1 million tonnes.  

2.2 Material categories 

Organics 

Organics refers to the core waste types of food organics (FO), garden organics (GO), mixed food organics 
and garden organics (FOGO), timber and biosolids. It excludes paper and cardboard and primary industry 
organics such as forestry wastes, crop stubbles and residues, fisheries waste, paunch, prunings, grain 
dust, fruit and vegetable trimmings, etc. except where these wastes enter landfill or the organics 
recovery sector. The estimated quantity of organics recovered in Victoria in 2017-18 was around 1.56 
million tonnes, which equates to 53% of total managed organics.  

Glass 

About 264,000 tonnes of glass were recovered in 2017-18 and about 80,000 was landfilled. Nearly all the 
recovered material is packaging waste, most of which is processed at materials recovery facilities (MRFs) 
as a component of comingled recycling streams from the MSW and C&I sectors. Most MRFs in Victoria 
sort glass into a single mixed stream with further sorting by colour undertaken at a glass beneficiation 
plant. 

Paper and cardboard 

Paper and cardboard include mixed paper and cardboard, office paper and newspaper and magazine 
print. It is estimated that around 1.48 million tonnes of all types of paper and cardboard were recovered 
in Victoria in 2017-18. About 0.52 million tonnes was landfilled. 
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Plastic 

It is estimated that in Victoria in 2017-18, around 130,000 tonnes of plastics were recovered and 
450,000 tonnes were landfilled. There are seven different categories of plastic:  

1. polyethylene terephthalate (PET)
2. high density polyethylene (HDPE)
3. polyvinyl chloride (PVC)
4. low density polyethylene (LDPE)
5. polypropylene (PP)
6. polystyrene (PS)
7. all others (including composites).

Mixed packaging plastics collected from MSW (and to a lesser extent C&I) comingled recycling are 
generally managed and baled at MRFs in one of two ways:  

• into a single mixed plastics grade, which typically comprises around 40% PET, 40% HDPE and 20% all
other plastics, producing so-called 4:4:2 bales

• into three different streams:
- PET
- HDPE
- mixed plastics, which generally incorporate about 20% PET and 20% HDPE that passed through

the sorting process, resulting in so-called 2:2:6 bales.

Other waste plastics from the C&I and C&D sectors are not directed to MRFs, but collected separately by 
commercial contractors for local recyclers.  

Metals 

In 2017-18, Victorian waste facilities processed around 1.59 million tonnes of metals, of which about 
92% was recycled. The C&I sector typically generates more metal waste than MSW and C&D sectors. 
Metals collected and sorted in Victoria are generally taken to Melbourne for reprocessing. Materials 
arrive in many forms including car bodies, white goods, steel beams, aluminium cans and batteries. 
About 350,000 tonnes of shredder floc is produced as a by-product of metal waste processing. This 
consists of non-metal components of cars and other primarily metal goods, comprising a mix of plastics 
(up to 55%), rubber, textiles, glass and soil.  

Masonry 

Masonry waste, incorporating a range of concrete, brick, tiles, asphalt, plasterboard and other waste 
types, are largely generated from C&D activities. Around 5.22 million tonnes of waste of masonry waste 
was generated in Victoria in 2017-18, with around 80% of it (4.18 million tonnes) recovered.  

E-waste

Electronic or electrical waste (e-waste) covers a wide range of electric or battery-powered items 
including televisions, computers, mobile phones, kitchen appliances and white goods. These items are 
made up of composite materials and can contain both valuable and hazardous materials that can be 
recovered when they reach the end of their life. Depending on the type of e-waste, typical components 
can include:  

• plastics (various types)

• glass

• circuit boards, hard drives, central processing units

• ferrous and non-ferrous metals (including iron, aluminium, copper and precious metals).
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An estimated 106,000 tonnes of e-waste were managed in Victoria in 2017-18, of which around 60,000 
tonnes (or 57%) was recovered (SV 2015b). The quantity of e-waste generated is expected to more than 
double over the next 20 years; this reflects both growth of some waste materials (such as solar panels), 
as well as light-weighting of others (such as computers).  

Tyres 

Tyres are a composite product, made from natural and synthetic rubber, steel, carbon, fibre (nylon, 
rayon and/or polyester) and bonding agents. Processed tyres are shredded to separate textile, steel and 
rubber materials, most of which have markets for recovery. Whole tyres can be re-treaded or used as a 
fuel for low-grade technologies. Sustainability Victoria (2017) estimated that around 107,700 tonnes of 
end-of-life tyres were generated in Victoria in 2015-16, of which around 43% were from passenger 
vehicles, 29% from trucks and the remaining 28% from off-road vehicles (for mining sites and heavy 
industry applications).  

Textiles 

An estimated 190,400 tonnes of textiles were managed in Victoria in 2017-18, of which around only 200 
tonnes (0.1%) was recovered. However, this does not represent the full picture of recovery of clothing, 
mattresses, carpet and other textiles. In particular: 

• There is significant reuse of clothing, at the individual level as well as more structured donations to
‘op shops’ and home collections.

• Data on recovery of composite items (such as mattresses, which are a mixture of timber, metal and
textiles) is subject to a high level of uncertainty.

• Recycling of clothing and other textiles collected via clothing bins and direct commercial
arrangements (e.g. business-to-business) occurs without the quantities being recorded on publicly
available datasets. Industry knowledge indicates that some of this is remanufactured in other
processes and some is exported for energy recovery, however the relative amounts are not known.

• Some carpet manufacturers (e.g. Godfrey Hirst, Interface) take back carpet at the end of its life and
remanufacture into new carpet.

2.3 Variation from Sustainability Victoria calculated recovery rate 

The foundational data set estimates that Victoria recovers about 65% of waste managed. This is less than 
the estimated recovery rate of 69% reported by Sustainability Victoria (SV) in the Victorian Recycling 
Industry Annual Report 2017-18. This is due to SV including the following recycling tonnages that Blue 
Environment did not: 

• 1,277,600 tonnes of rock/excavation stone

• 50,000 tonnes of soil/sand

• 22,150 tonnes of other rubber waste.

Furthermore, Blue Environment added about 66,000 tonnes of e-waste, which SV does not. This 
represents, to some extent, a double count, because much of the metals, plastics and glass recovered 
from e-waste processing would also be included in SV’s reported recovery figures. However, the quantity 
is small and has an insignificant impact on the reported recovery rate.  
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3. Method

A model was constructed in Microsoft Excel covering various scenarios. This section firstly describes the 
model structure and content, then describes the scenarios modelled. The last section describes a 
method applied to assess the quality of the foundational data set.  

Numerous assumptions are made throughout the model. Key assumptions relating to scenarios are 
detailed within their respective chapters below. In the model workbook, these assumptions plus more 
specific assumptions are recorded in red text next to related data or calculations. A consolidated list of 
all assumptions is found at Appendix B List of model assumptions.  

3.1 Model structure and content 

Structure and overview 

The model projects the tonnes of waste by management region, category, type, source sector and 
financial year.  

It contains the following worksheets: 
1. Intro Introduction to the model. 
2. Dashboard and results Displays the model outputs numerically and via charts. Contains ‘switches’

allowing users to select from the various scenarios and sub-scenarios, in 
order to investigate their implications. 

3. Collated projection A database showing the results of the scenario selections.  
4. Tables Presents the projection results to facilitate the various charts in ‘Dashboard 

and results’. 
5. Sc.1 Baseline Houses the calculations for the baseline (see Section 3.2). 
6. Sc.2 Export ban Houses the calculations for the export ban scenario (see Section 3.3). 
7. Sc.1 Organics focus Houses the calculations for the organics focus scenario (see Section 3.43.2). 
8. Sc.1 WtE Houses the calculations for the waste-to-energy scenario (see Section 3.5). 
9. Input & calcs Houses all the raw input data and the transformations required for the 

model operate. 

Scenario modelling 

The model considers four scenarios to estimate the tonnes of each type of waste, from each region, to 
each fate, in each year from 2018-19 to 2037-38. These are: 

1. baseline projection – undertakes sensitivity analysis on the original projection produced in Blue
Environment (2019a), including consideration of the national packaging targets

2. export ban – considers the implications of the forthcoming bans on the export of some waste-
derived materials

3. organics focus – an examination of the consequences of a major drive on reducing organic waste to
landfill

4. waste-to-energy – studies the implications of the development of waste-to-energy capacity in
Victoria.

Each scenario is tested against the National Waste Strategy target of 80% recovery. Where this target is 
not achieved under a scenario, the additional requirements for meeting the target are shown with 
reference to further diversion of each source sector, that is: 

• the additional diversion of MSW needed, assuming proportional equality across all materials
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• the additional diversion of C&I needed, assuming proportional equality across all materials

• the additional diversion of C&D needed, assuming proportional equality across all materials.

The scenarios were selected to approximately align with the work undertaken by Arup for Infrastructure 
Victoria, as shown in Table 1. 

Table 1 Alignment between Blue Environment and Arup scenarios 

Blue Environment scenario Aligned Arup scenario 

Baseline projection (national packaging targets) Circular stewards 

Export ban scenario Closing the floodgates 

Organics focus scenario FOGO FOMO 

Waste-to-energy High energy 

Differences from the foundational data set 

Most of the data is sourced from the foundational data set, the data sources for which are described in 
Blue Environment (2019a). Additional data includes Australian Bureau of Statistics (ABS) population 
projections.  

A few parameters were changed from those in the foundational data set to facilitate modelling of the 
selected scenarios. These include: 

• separating glass and the various plastic polymers into ‘packaging’ and ‘other’

• splitting ‘recovered’ into ‘reprocessed domestically’ and ‘exported’.

Data transformation method and limitations 

The model requires waste quantity data at a disaggregated level. Given input datasets only featured a 
few of the relevant parameters, the data was transformed in multiple phases. The data transformation 
method is summarised as: 

1. Population data (described in further detail below). Planning Victoria’s population projections
(2019) contain region-based data. Regional proportions were applied to ABS data which contained a
state total.

2. Waste quantities were adjusted to fit model parameters. The foundational data set provided
outputs for waste quantities by region and pathway/fate. Glass and plastics were split into
packaging and non-packaging sub-streams based on an assumed proportion.

3. Export data was adjusted. ABS export data includes quantities shipped under export codes which
were classified by sub-stream.

4. Waste quantities by pathway/fate were collated in a table. The foundational data represented
materials in an aggregated ‘materials recovered’ pathway/fate. The model requires recovered
materials be split into domestic reprocessing and exports. Export quantities were subtracted from
total recovered materials based on the foundational dataset to calculate the remaining materials
that were reprocessed domestically.

5. Sector proportions were standardised. The foundational data set provided data on the portion of
MSW, C&D and C&D for each pathway/fate.

6. Waste quantities and sector proportions were combined to form a ‘flat data set’ which features
only a single column of quantity data. The flat data set allows the calculation and application of
rates of change from scenarios to projections.
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Significant assumptions were required to transform input data into a completely disaggregated format 
and are detailed in the model. The data and assumptions create limitations to model outputs, notably 
for sub-stream materials. A consolidated list of all assumptions is found at Appendix B List of model 
assumptions. 

Projections for landfilled sub-stream materials (e.g. PET, HDPE, PVC, etc.) do not reflect landfill 
composition and are included as nominal values for calculation purposes only. Landfill compositional 
surveys generally provide waste data at a category level. For example, a landfill compositional survey 
may report 10% of waste is plastics. Compositional surveys do not detail sub-stream proportions (e.g. 
PET, HDPE, PVC, etc.). We assumed categories of landfilled waste were split equally into their respective 
sub-streams. 

For some sub-stream materials, exports were adjusted as quantities exceeded total recovered quantities 
reported by SV. The discrepancy is likely due to variances in whether specific export codes, or portions 
thereof, are classified as waste or recovery. Discrepancies may also relate to how materials are assigned 
to a region. The model assumes all exports are shipped, and so are ‘managed’, in the metropolitan 
region. If the export quantity exceeded the metropolitan recovery quantity for a given sub-stream 
material, then we assumed that sub-stream was exported and nil was reprocessed domestically. 

3.2 Scenario 1: baseline projection 

The baseline projection undertakes sensitivity analysis on the original projection within the foundational 
data set. It provides a total of 16 sub-scenarios based on the interactions of three ‘dimensions’ of 
variability from which the user can select: 

• population (four options)

• projection method (two options)

• national packaging targets (two options).

Population 

Waste generation quantities are associated with population trends. The sensitivity analysis explores how 
different population projections affect waste management flows. The model provides four population 
growth options from which the user can select. The first is the Victoria in Future 2019 data which was 
used in the foundational data set. The other three options are high, medium and low projections 
published by the ABS which are known respectively as series A, B and C.  

Projection method 

The model provides two options for linking waste generation with population: 

• Fixed waste per capita method. Waste generation in all streams is assumed to increase in direct
proportion to population. This method was used for the foundational data set.

• Statistical relationship method. Waste generation changes based on a line-of-best-fit (or ‘least
squares’) relationship between historical waste generation and population using data dating back to
2006. SV uses this method in its waste and resource recovery projection model. Waste generation is
projected separately for MSW, C&I waste and C&D waste. Due to lack of a separate historical
record, C&I and C&D waste are given the same growth factor based on their combined historical
total as ‘industrial’ waste.

Each projection method will be applicable to each of the four population projections, resulting in eight 
possible projections of waste generation. 
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National packaging targets 

Australia’s 2025 national packaging targets are listed in Section 1.2. If implemented effectively, the first 
target – 70% of plastic packaging to be recycled by 2025 – will directly affect material flows. The model 
assumes the recovery rate of plastics packaging will increase by the same proportion each year to 2025 
and the target is met wholly by recycling. An option is provided for the user to ‘switch’ the implications 
of these targets on or off. As this can be applied to each of the eight possible projections of waste 
generation, there are 16 sub-scenarios to Scenario 1. 

Table 2 Method summary – Scenario 1: Baseline (national packaging targets component) 

Step Description 

1 Summed projected plastic quantities by pathway/fate and sub-stream. Impacts from the national 
packaging target are calculated in relation to these sums to generate rates of change (%). 

2 Calculated recovery rates for the latest projections. Recovery rates were calculated based on recovered 
plastics (domestic reprocessing plus exports) divided by total waste managed (recovered plastics plus 
landfilled plastics). 

3 Calculated new recovery rates with the packaging targets for each plastic packaging sub-stream. 
Recovery rates were interpolated linearly from the reference year (year of data entry) to the 70% target 
in 2025. The recovery rates remain at 70% from 2025 onwards. 

4 Calculated the absolute change (tonnes) to plastic quantities by pathway/fate as a result of the packaging 
target. Calculated the difference in recovery ratios and applied this difference to sum projected plastic 
quantities in Step 1. 

5 Calculated the rate of change (%) to plastic quantities by pathway/fate. Divided the change in plastics in 
Step 4 (tonnes) by projected plastic quantities in Step 1 (tonnes). 

6 Collated the rate of change (%) into the master modelling table and applied to generation. If the switch is 
off, then no rate of change applies (i.e. 100% applied to first projection). 

3.3 Scenario 2: export ban 

The export ban scenario assumes the Australian Government bans the export of waste paper, plastics, 
tyres and glass, starting in July 2021. The model assumes the ban covers the export codes listed in Table 
3 from the dates specified (changed slightly from those agreed at the November 2019 Ministers of the 
Environment meeting to fit the financial year model basis). For tyres, only the portion of the material 
flows recorded against each code that corresponds to whole waste tyres is expected to be banned. The 
portion corresponding to shredded tyres exported as a fuel will likely not be affected. That portion is 
estimated in the table based on a previous Blue Environment analysis. 
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Table 3 Material flows assumed to be banned by export code 

Material 
AHECC 
code AHECC description 

Proportion of material 
flow assumed to be 

banned 

Ban date 
(1 July …) 

Glass 70010000 Cullet and other waste and scrap of glass; glass in the mass 100% 2020 

Paper & 
cardboard 

47071000 
Recovered (waste and scrap), unbleached, kraft paper or 
paperboard or corrugated paper or paperboard 

100% 2022 

47079000 

Waste and scrap paper or paperboard (incl. unsorted waste 
& scrap) (excl. unbleached kraft or corrugated (470710); 
that made mainly from bleached chemical pulp, not 
coloured in the mass; or made mainly of mechanical pulp) 

47073000 
Recovered (waste and scrap) paper or paperboard, made 
mainly of mechanical pulp (for example, newspapers, 
journals and similar printed matter) 

47072000 
Recovered (waste and scrap) paper or paperboard, made 
mainly of bleached chemical pulp, not coloured in the mass 

Plastics 

39159092 
Waste, parings and scrap, of plastics (excl. those of 
polymers of ethylene, styrene or vinyl chloride)

100% 

2021 

39151000 Waste, parings and scrap, of polymers of ethylene

2022 39152000 Waste, parings and scrap, of polymers of styrene 

39153000 Waste, parings and scrap, of polymers of vinyl chloride 

Whole 
tyres

40040000 
Waste, parings and scrap of rubber (excl. of hard rubber) 
and powders and granules obtained therefrom 

50% 

2021 40122000 
Used pneumatic rubber tyres, whether or not subject to 
recutting or regrooving 

100% 

40129000 
Solid or cushion rubber tyres, rubber tyre treads (incl. 
Interchangeable tyre treads) and rubber tyre flaps 

20% 

In each case the model calculates the quantity of material in each code in 2017-18 based on SV’s waste 
export data, calculates the proportion of the generated material that was exported, and assumes that, 
following the ban, this same proportion of the generated material is directed to domestic recovery. 

Implementation of the bans will cause an increase in the quantity of waste to landfill due to the 
additional sorting necessary. The proportion of additional residuals is not known as it has previously 
occurred overseas. The model applies a nominal estimate of 20%. 

The scenario method is summarised with step-by-step calculations in Table 4 overleaf. 
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Table 4 Method summary – Scenario 2: Export ban 

Step Description 

1 Extrapolated the portion (%) of export materials banned by year. i.e. 0% of exported paper and 
cardboard is banned from 2017-2018 to 2021-22, then 100% of export paper and cardboard is banned 
from 2022-23 onwards. 

2 Calculated the quantity of export materials banned from the ‘Data input & calcs’ tab. These quantities 
will be subtracted from ‘Recovered materials – export’ and added to ‘Recovered materials - domestic 
reprocessing’ through a percentage change. 

3 Summed domestic reprocessing materials by sub-stream based on the baseline projection. Impacts from 
the export ban are calculated in relation to these sums to generate a rate of change (%). 

4 Calculated increases to domestic material recovery from export ban. Applied 80% recovery rate (100% 
materials received minus 20% waste processing residuals) to banned waste export quantities (in Step 2) 
to calculate the additional materials reprocessed domestically. Then divided this value by the total 
quantity of domestic material recovered in baseline projections to calculate the rate of change (%) 

5 Calculated increases to waste processing residuals (%). Summed all waste processing residuals based on 
baseline projection. Impacts from the export ban are calculated in relation to these sums to generate a 
rate of change (%). 

Additional waste processing residuals were calculated by applying an estimated proportion (20% 
assumed) to banned waste export quantities (in Step 2).  

Then divided the additional waste processing residual quantities by the quantity of processing residuals 
in baseline projections. 

6 Collated the rates of change (%) into the master modelling table and applied to latest projection 
(baseline). If the switch is off, then no rate of change applies (i.e. 100% applied to previous projection). 

3.4 Scenario 3: organics focus 

This scenario has two sub-scenarios: 

1. Landfill ban. Disposal of organics to landfill is banned from July 2030, with supporting policies,
education and funding in place to make the ban effective.

2. Increased policy focus. Diversion of organics from landfill is more strongly encouraged through
incentives for FOGO systems, market development, infrastructure support and public education.

Organics landfill ban sub-scenario 

The assumed impacts of the landfill ban sub-scenario are summarised for MSW below. The additional 
proportion of each material type recovered is the product of the proportion of the population 
participating in the collection process (column 3) and the average reduction in material to landfill from 
participants (column 4). Note that provision of a new organics bin results in additional waste, as those 
previously without a bin tend to place material in the bin that they previously managed on-site. The 
assumed quantity is stated in column 5. 



Victorian waste flows projections Final version 2 

Page 12 

Table 5 Assumed impacts of the landfill ban on MSW organics 

Waste type Year 

Proportion of the 
population 

participating 

Average reduction in 
material to landfill 
from participants 

Additional material 
generated after 
service provided 

Food 

2020 Similar to 2017-18 60% 

0% 
2025 30% 70% 

2030 80% 85% 

2035 85% 85% 

Garden 

2020 60% 50% 

300% 2025 80% 70% 

2030 90% 90% 

In the C&I and C&D sectors, the ban on organic waste to landfill is assumed to target only businesses 
that generate significant quantities of food waste. For other businesses, it is assumed that an organics 
service is impractical. It is also assumed that garden waste is already diverted to the extent practicable 
(prices are lower) and that timber waste is already significantly diverted and is not included in the ban 
(there is good evidence1 that timber waste represents a carbon store in landfills). 

Table 6 Assumed impacts of the landfill bans on C&I and C&D organics 

Source 
Estimated material to Vic 
landfills in 2017-18 (kt) 2 Year 

Reduction of waste to landfill 
relative to 2017-18 

Food waste from: 

• food product manufacturing

• food retailing

• hospitality

2020 0% 

15 2025 25% 

42 2030 70% 

73 2035 75% 

Organics from other sources 0% 

Organics increased policy focus sub-scenario 

The impact of the organics policy focus sub-scenario is assumed to be precisely half of the impact of the 
landfill ban sub-scenario. 

1 For example, see Ximines F, Björdal C, Kathuria A, Barlaz M and Cowie AL (2019) Improving understanding of carbon storage in 
wood in landfills: Evidence from reactor studies, Waste Management 85:341-350, available from: 
https://www.researchgate.net/publication/330442415_Improving_understanding_of_carbon_storage_in_wood_in_landfills_Evi
dence_from_reactor_studies  

2 Based on the quantity of MSW food to landfill reported in the foundational data set multiplied by the ratio of food waste to 
landfill from these sectors compared with households as reported on p.5 of Arcadis (2019) National Food Waste Baseline, 
March, available from: https://www.environment.gov.au/system/files/pages/25e36a8c-3a9c-487c-a9cb-
66ec15ba61d0/files/national-food-waste-baseline-final-assessment.pdf. The calculations will be included in the scenario 
modelling workbook. 

https://www.researchgate.net/publication/330442415_Improving_understanding_of_carbon_storage_in_wood_in_landfills_Evidence_from_reactor_studies
https://www.researchgate.net/publication/330442415_Improving_understanding_of_carbon_storage_in_wood_in_landfills_Evidence_from_reactor_studies
https://www.environment.gov.au/system/files/pages/25e36a8c-3a9c-487c-a9cb-66ec15ba61d0/files/national-food-waste-baseline-final-assessment.pdf
https://www.environment.gov.au/system/files/pages/25e36a8c-3a9c-487c-a9cb-66ec15ba61d0/files/national-food-waste-baseline-final-assessment.pdf
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Table 7 Method summary – Scenario 3: Organics focus 

Step Description 

Landfill ban calculations for MSW sector 

1 Calculated the overall percentage change in FO, GO and FOGO as a result of organics focus. The 
proportion of households participating in a organics collection was multiplied with the average reduction 
in organics to landfill to calculate an overall percentage decrease in FO, GO and FOGO to landfill. 
Percentages changed linearly between nominated (assumed) targets. We assumed mixed FOGO is 
comprised of 30% FO and 70% GO (by weight). 

2 Summed FO, GO & FOGO quantities by pathway/fate for the MSW sector based on the latest projection 
(export ban). Impacts from the organics focus are calculated in relation to these sums to generate rates 
of change (%). 

3 The overall percentage changes from organics collection are applied to landfilled organics (in Step 2) to 
calculate the quantity of organics diverted from landfill to recovery. 

4 The diversion quantities (in Step 3) were divided by their respective pathway/fates in Step 2 to calculate 
rates of change (%). 

5 Additional GO and FOGO is generated after GO/FOGO collection services are provided. Rates of change 
are calculated by multiplying a static estimated increase to GO (300%) by the participation rates in Step 
1, which increases over time. 

6 MSW rates of change (%) are calculated for each relevant pathway/fate. Landfilled organics decreases 
based on the overall percentage changes to FO, GO & FOGO in Step 2. The quantity diverted from landfill 
is divided by total recovered quantities based on the previous projection (in Step 2) to calculate the 
diversion rate of change. Then the rate of change from generated organics (in Step 5) are added. 

Landfill ban calculations for C&I and C&D sectors 

7 Summed FO and FOGO quantities by pathway/fate for the C&I and C&D sector based on the latest 
projection (export ban). We assumed not changes to GO in the C&I and C&D sector so GO has been 
omitted from the calculation. Impacts from the organics focus scenario are calculated in relation to these 
sums to generate rates of change (%). 

8 Calculated the overall change in FO and FOGO as a result of organics focus. The proportion reduction of 
organic waste to landfilled was applied, with linear changes between nominated (assumed) targets. 
FOGO composition was assumed the same as Step 1. 

9 Calculated the organic quantities diverted from landfill to recovery by applying the diversion rate in Step 
8 to the projected organic quantities in Step 7. 

10 Collated the rates of change (%) into the master modelling table and applied to latest projection (export 
ban). The organics policy focus was assumed as 50% of landfill ban. If the switch is off, then no rate of 
change applies (i.e. 100% applied to previous projection). 

3.5 Scenario 4: waste-to-energy 

The waste-to-energy scenario has four sub-scenarios based on options in two ‘dimensions’ from which 
users can select: 

• degree of uptake – ‘medium’ and ‘high’

• pre-sort of plastics – ‘included’ or ‘not included’.

For both medium and high cases it is assumed that: 

• a proportion of MSW and C&I waste is processed by waste-to-energy facilities starting in 2023,
increasing by the same proportion each year and reaching a peak in 2035 – see Table 8.
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• 20% of the material entering a waste-to-energy facility is converted to ash, of which half is recycled
and half is deposited in landfill.

Table 8 The 2035 peak in the proportion of waste-to-energy by source sector and region type 

Degree of uptake Metro MSW Metro C&I Regional MSW Regional C&I 

Medium 50% 25% 20% 10% 

High 100% 50% 40% 20% 

Both the ‘medium’ and ‘high’ options are modelled with an option allowing for a pre-sort of plastic 
waste. The pre-sort is assumed to remove 80% of input plastics of which three-quarters is diverted to 
recycling and the remainder deposited in landfill.  

Table 9 Method summary – Scenario 4: Waste-to-energy 

Step Description 

Pre-sort plastic 

1 Calculated the WtE targets for metro and non-metro regions by sector. Targets increased linearly after 
2022 and remain constant after 2035. 

2 Summed plastic landfilled quantities by region and sector based on the latest projection (organics focus). 
Impacts from pre-sort are calculated in relation to these sums to generate rates of change (%). 

3 Calculated the plastics diverted from landfill to WtE by applying project quantities (in Step 2) to targets 
(in Step 1) 

4 Calculated the quantity of pre-sort plastics from WtE feedstock by diverted quantities (in Step 3) by 80%, 
which is the assumed recovery rate. 

5 Split the pre-sorted plastics quantities into landfill (assumed 75%) and recovery (assumed 25%). 

6 Summed plastic recovery quantities by region and sector based on the latest projection (organics focus). 
Impacts from pre-sort are calculated in relation to these sums to generate rates of change (%). 

7 Calculated the rates of change for each pathway/fate by dividing pre-sort plastic quantities by their 
existing projection quantities (in Steps 2 & 6). 

8 Collated the rates of change (%) into the master modelling table and applied to latest projection 
(organics focus). If the switch is off, then no rate of change applies (i.e. 100% applied to previous 
projection). 

WtE scenario 

9 Summed landfilled and domestic recovery quantities by region and sector based on the latest projection 
(pre-sort plastics). Impacts from pre-sort are calculated in relation to these sums to generate rates of 
change (%). 

10 Assumed 10% of WtE feedstock is processed into waste which is landfilled and 10% is converted to ash 
which is then recycled in masonry applications (e.g. concrete production). Summed other wastes 
landfilled and masonry recovered by region and sector based on the latest projection (pre-sort plastics). 
Impacts from WtE by-products are calculated in relation to these sums to generate rates of change (%). 

11 Calculated the quantities diverted from landfill to WtE processing by multiplying landfill quantities in Step 
9 by WtE targets in Step 1. 

12 Calculated rates of change for WtE ash by-products to landfill and recovery by multiplying diversion 
quantities in Step 11 with the assumed proportion landfilled or recovered (10% in both cases) then 
dividing by their project quantities in Step 10. 
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Step Description 

13 Calculated the rates of change to landfill from WtE by multiplying the diverted quantities by the 80% 
capture rate (100% feedstock minus 10% ash to landfill and 10% ash recovered in masonry applications) 
then divided by project landfill quantities in Step 9. 

14 Collated the rates of change (%) into the master modelling table and applied to latest projections (plastic 
pre-sort). The WtE switch changes formula references to high, medium or no targets. If the switch is off, 
then no rate of change applies (i.e. 100% applied to previous projection). 

3.6  Assessing the quality of the foundational data set 

Data quality was assessed at a whole-of-model scale to provide an overall indication of accuracy for 
model outputs. Blue Environment developed a method to assess and track data quality in the issued 
waste flows workbook. Input datasets were rated based on accuracy, completeness, consistency and 
timeliness.  

Data quality is complex to track through multiple data transformations. A Monte Carlo simulation was 
developed to assess data quality for all possible combinations of input datasets. Data quality is assessed 
based on data inputs and transformations rather than data outputs. Our focus on data inputs and 
transformations was preferred given systematic data quality information on data inputs and 
transformations which provides a rigorous view of overall output accuracy. The simulation replicated the 
data transformation outcomes in the foundational data set. In relation to the foundational data set, the 
model considered and tallied the: 

• number input data sets used in data transformations

• spread of aggregation levels for data transformations (i.e. input data set disaggregated by two
variables, disaggregated by one variable, no aggregations or aggregated by one variable)

• average data quality scores for transformed data.

With this data, the simulation generates data quality scores based on 10,000 trials. We assumed a direct 
relationship between data quality scores and the confidence interval (accuracy).  

We calibrated the Monte Carlo simulation so an 80% data quality score, classified as good or high 
quality, is equivalent to 95% confidence interval.  

While the simulations relate to data inputs and transformation in the foundational data set, their 
analysis is also applicable to the projections given the model is based on a foundational data set. The 
quality of the foundational data set closely reflects the quality of all the data used for this modelling. 
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4. Results

4.1 Modelling results 

Each of the four model scenarios has sub-scenarios as follows: 

• Scenario 1 (baseline) 16 

• Scenario 2 (export ban)  1 

• Scenario 3 (organics focus)  2 

• Scenario 4 (waste-to-energy)  4.

In addition, the scenarios are cumulative – the waste-to-energy scenario, for example, can be applied to 
any one of the 16 baseline sub-scenarios, the export ban, or either of the organics focus sub-scenarios.  

It is therefore not possible to summarise all the results in this report. They are, however, readily 
apparent in the model.  

The results do not provide a comprehensive overview given the hundreds of possible scenario 
combinations. Rather, the results provide an insight in some scenario impacts on projections with 
graphs. For all below results, Victoria in Future (Planning Victoria 2019) was selected as the population 
projection and the statistical relationship was selected as the waste generation method.  

Model instructions and data interpretation 

Projections for landfilled sub-stream materials are nominal values and do not reflect landfill 
composition. As explained in 3.1 Model structure and content, the model assumes categories of 
landfilled waste were split equally into their respective sub-streams. 

‘Slicers’ are an Excel feature that allow user to easily and immediate filter data in tables and graphs (see 
Figure 1). The model includes slicers in ‘Dashboard and results’. The slicers only apply to PivotGraphs 
which are Graphs 2, 3 and 4 in the model. The Splicers do not apply to Graph 1 (Recovery rate) as it is 
not a PivotGraph. 

Figure 1 Slicers to filter data 
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National packaging targets 

Figures 2 and 3 show the change to baseline projections with and without the national packaging 
targets. Figure 2 shows the significant drop of landfilled MSW plastics which sees a proportionate 
increase to MSW plastics domestically reprocessed. The 70% recovery rate for plastic packaging remains 
constant from 2025, at which point materials increase with waste generation rates. 

Figure 2 MSW plastic managed without national packaging targets (tonnes) 

Figure 3 MSW plastic managed with national packaging targets (tonnes) 
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Export ban 

Figure 4 shows an example of the export ban for tyre quantities. In 2022 a proportion of tyres are 
banned from export and are instead diverted to domestic reprocessing. A proportion of shredded tyres, 
usually used in energy recovery overseas, continues to be exported. Overall waste managed drops 
slightly in 2022 which reflects a portion of tyres that are landfilled as ‘waste processing residuals’3. 

Figure 4 Tyres managed after export ban by pathway/fate (tonnes) 

Organics focus 

Figures 5 and 6 show the change to baseline projections for low and high organics diversion (business-as-
usual and landfill ban respectively). Garden organics increase significantly in high diversion scenario due 
to garden organics diverted from landfill plus additional garden organics generated from organics 
collection.  

Figure 5  Project organic sub-streams for low diversion (business-as-usual) in 2039 (tonnes) 

Note: Landfilled sub-stream quantities are nominal only and may not accurately reflect landfill composition 

3 The actual quantity of material does not change but the assumed residuals portion of 20% is reallocated to the material 
category ‘waste processing residuals’ so does not appear in the chart shown. 
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Figure 6 Project organic sub-streams for high diversion (landfill ban) in 2039 (tonnes) 

WtE with pre-sorted plastics 

Figure 7 shows recovery rates over time given high WtE targets are pursued with plastic pre-sorted. 
Recovery rate calculations exclude the following quantities: 

• e-waste to limit double counting materials in recovery (I.E. plastics and metals recycled from e-
waste)

• litter, illegal dumping and abandoned waste as SV do not include this data in their recovery rate
calculations.

The overall recovery rate in 2018 is 69% which aligns with SV’s reported recovery rate. The model 
projects that landfill waste is diverted to WtE facilities from 2023. WtE scenario projects minor increases 
the C&I recovery rate and significant increases to MSW recovery rate. Recovery rates plateau from 2035 
as the model assumes the WtE targets remain constant from 2035 onwards. The light blue highlight 
shows the difference between overall recovery rates and the 80% target under the National Waste 
Strategy. 

Figure 7 Recovery rate with high WtE targets and pre-sorted plastics (%) 
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4.2 Data quality assessment results 

A method was developed to rate the quality of the input data set (see Section 3.6). This section reports 
the results of the assessment. Data quality was assessed using a Monte Carlo simulation. Figure 6 shows 
the outputs from the analysis comparing the proportion of simulations recorded by confidence intervals 
(%). Almost all simulated outputs (96%), and so by extension almost all model outputs, have an 85% 
confidence interval (+/- 15% accuracy). If the model output data is aggregated then it is likely to have a 
+/- 5% accuracy, given 38% simulations had a 95% confidence interval (see Figure 8). If disaggregated, by 
sub-stream for example, then data is more likely to reflect +/- 15% accuracy. 

Figure 8 Data quality simulation output 
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Appendix A The relationship between the Blue Environment projection 
scenarios and the Arup scenarios 
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The relationship between the Blue Environment projection scenarios and the Arup scenarios 

Table 10  Baseline projections scenario modelling alignment to Arup’s Circular Stewards 

Circular Stewards scenario by Arup Scenario modelled by Blue Environment 

Circular Economy policy drives new business models – 
product leasing, sharing and refurbishment increase 

- 

Mandatory product stewardship schemes – containers, 
textiles, batteries, PV systems, e-waste, soft plastics 

- 

Specifications and targets for recycled content in 
infrastructure and government procurement 

Modelled – several projections modelled in sub-
scenario National packaging targets 

Mandatory food waste separation by households and 
businesses 

- 

Table 11 Export ban scenario modelling alignment to Arup’s Closing the Floodgates 

Closing the floodgates by Arup Scenario modelling by Blue Environment 

‘Export ban’ – strict quality limits Modelled – certain wastes not exportable 

Import duty on virgin material imports - 

Increased domestic material sorting, processing and 
manufacturing and infrastructure funding 

Partially modelled – projections will show recycled 
material quantities  

Source separation of glass from paper - 

Quality focus at MRFs, more sorting residual Modelled - residual waste from processing will 
increase proportionally to the affected flows 

Table 12 Organics focus scenario modelling alignment to Arup’s FOGO FOMO 

FOGO FOMO by Arup Scenario modelling by Blue Environment 

Strong focus on organic waste Modelled – increased processing of MSW and some 
C&I organics 

Climate Change Act (2017) drives landfill diversion and 
bioenergy agenda 

- 

All metro and larger regional councils separate food 
waste 

Modelled – increased processing of MSW 

Mandatory separation of food waste by food businesses Modelled – increased processing some C&I organics 

Landfill ban on organics. Modelled – one of the two sub-scenarios 

EfW becomes accepted, capacity plans for organics 
diversion 

- 

Table 13 Waste-to-energy scenario modelling alignment to Arup’s High Energy scenario 

High Energy by Arup Scenario modelling by Blue Environment 

Thermal EfW accepted, no metro MSW to landfill Modelled – one of the sub-scenarios 

PVC packaging banned. Slow voluntary reduction of 
difficult to-recycle plastics 

Partially modelled – in the ‘pre-sort’ sub-scenario 
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High Energy by Arup Scenario modelling by Blue Environment 

Cost of waste services increases - 

PAYT charging for waste service - 

Increased use of product stewardship/drop-off points. - 

Mixed approach to MSW organics, no state policy, 
limited funding 

- 

Strong organics diversion by businesses – mixed 
technology preference 

- 
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Appendix B List of model assumptions 
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List of 
assumptions 
Input & 
calculations 

Population 

Where data is missing, the change in Victoria's population follows a linear growth trend. 

Proportion of packaging to non-
packaging materials 

Glass is comprised of.. 
Assumed 
proportion 

Packaged 80% 

Non-packaged 20% 

Recovered materials excluded from foundational dataset 

Rock / excavation stone is split regionally based on the proportion of regional to total recovered 'concrete, brick and tiles' 

Soil / sand is split regionally based on the proportion of regional to total recovered 'concrete, brick and tiles' 

Other rubber is split regionally based on the proportion of regional to total recovered 'tyres' 

Export quantities 

Glass quantities are split according to assumed packaging and non-packaging ratios 
Where the exported tonnes of mixed paper and cardboard exceed metropolitan recovery quantities, the export quantity is split according to the 
substream proportions of recovered paper and cardboard 

No glass assigned to colour-sorted glass due to nil recovery 
The exported quantity of 'mixed food and garden organics' is equal to the tonnes recovered in the metropolitan region where the estimated tonnes 
from the foundational dataset exceeds the quantity recovered in the metropolitan region. 
The exported quantity of '(1) Packaging - PET' is equal to the tonnes recovered in the metropolitan region where the estimated tonnes from the 
foundational dataset exceeds the quantity recovered in the metropolitan region. 
Assigned quantities of (7) Packaging - Other plastics to "Packaging - mixed composite plastics" given the former exceeds recovery quantities from 
metropolitan region 
The exported tonnes of 'Packaging - Mixed composite plastics' is equal to the tonnes recovered in the metropolitan region where the estimated 
tonnes from the foundational dataset exceeds the quantity recovered in the metropolitan region. 

The proportion of plastic exported that is non-packaging plastic is 27% 

Added quantities of tyres based on export code 40129000 which was not included in foundational dataset 
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Excluded export quantities of textiles from modelling given export quantities exceeded all recovered quantities reported by Sustainability Victoria in 
the Victorian Recycling Industry Annual Report 2017–18 

Banned export 
materials 

40% Estimated proportion of tyres that are not new nor shredded and therefore subject to the ban 

Glass quantities are split according to assumed packaging and non-packaging ratios 
Where the exported tonnes of mixed paper and cardboard exceed metropolitan recovery quantities, the export quantity is split according to the 
substream proportions of recovered paper and cardboard 

No glass assigned to colour-sorted glass due to nil recovery 
The exported quantity of '(1) Packaging - PET' is equal to the tonnes recovered in the metropolitan region where the estimated tonnes from the 
foundational dataset exceeds the quantity recovered in the metropolitan region. 
The exported quantity of '(6) Packaging - PS' is equal to the tonnes recovered in the metropolitan region where the estimated tonnes from the 
foundational dataset exceeds the quantity recovered in the metropolitan region. 
The exported quantity of 'Non-packaging plastics' is equal to the tonnes recovered in the metropolitan region where the estimated tonnes from the 
foundational dataset exceeds the quantity recovered in the metropolitan region. 

Mixed plastics: Split according to packaging and non-packaging ratios 

40% of rubber / tyres export codes are tyres subject to ban 

Adjusted waste quantities by fate 
(tonnes) 

Landfill quantities are split in equal proportions at the substream level. 

Where substream quantities are unknown for exports - quantities are split based on recovery proportions 
All exports are managed in the 
metropolitan region 

Waste composition by 
sector (%) 
For 'other 
(environmental 
wastes'… 

Unless specified otherwise, the proportion of 'Litter, illegal dumping and abandoned waste' is split equally across MSW, C&I and C&D sectors 

175,000 tonnes of Lara stockpile is attributed as C&D waste for Baron South West. The remainder is split between MSW & C&I. 

Sc. 1 B'line 
Population & waste generation 
projections 
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Where data is missing, the change in Victoria's population follows a linear growth trend. 

ABS projections replicate the regional population proportions within Victoria in Future 2019 projections 

The proportions of the Victorian population between regions is identical in each projection scenario. 

The waste growth rate is the same for the C&I and C&D sectors 

Litter, illegal dumping and abandoned waste quantities remain static (waste generation growth rates do not apply) 

National packaging 
target 

Increases to recycling rates are constant across all regions 

The recovery rate increases by the same proportion to the 70% recovery target and wholly met by recycling 

The recovery rate remains constant from 2025 onwards 

Sc.2 Export ban 

Export ban will result in 20% increase to waste processing residuals due to additional domestic processing 

Increases to waste processing residuals will occur across all regions 

Scenario 3: 
Organics focus 

MSW food and garden 
organics changes 

Substream Year 
Proportion of households 
participating 

Average reduction in material to 
landfill from participants 

Food organics 2020 20% 60% 

Food organics 2025 30% 70% 

Food organics 2030 80% 85% 

Food organics 2035 85% 85% 

Garden organics 2020 50% 50% 

Garden organics 2025 70% 70% 

Garden organics 2030 90% 90% 

Organics policy focus 
sub-scenario is 50% of the impact of the landfill ban sub-scenario. 

Proportion of households participating and average reduction in material to landfill remains constant after 2035 for FO and 2030 for GO. 

Proportion of households participating and average reduction in material to landfill changes linearly between assumed targets. 

Mixed food and garden organics (by weight) comprises of: 

Food organics 30% 

Garden organics 70% 
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Organic materials diverted to recovery are split into "domestic reprocessing" and "export" according to their recovery proportions in the projections. 

Additional material generated after GO/FOGO service provided… 

Food organics 0% 

Garden organics 300% 

Mixed food and garden 
organics 210% 

Additional material generated after GO/FOGO service provided applies to domestically reprocessing and export. 

C&D and C&D food organics landfill reduces as follows… 

Substream Year 
Reduction of waste to landfill 
relative to reference year 

Food organics 2020 0% 

Food organics 2025 -25%

Food organics 2030 -70%

Food organics 2035 -75%

Average reduction in material to landfill remains constant after 2035 for FO. 

Scenario 4: 
Waste-to-
energy 

For the metropolitan region, the following waste portions are diverted to WtE by 2035 

Sector 
High WtE 
uptake Medium WtE uptake 

MSW 100% 50% 

C&I 50% 25% 

C&D 0% 0% 

For the non-metropolitan regions, the following waste portions are diverted to WtE by 2035 

Sector 
High WtE 
uptake Medium WtE uptake 

MSW 35% 20% 

C&I 20% 10% 

C&D 0% 0% 
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10% of WtE feedstock is processed into 'other waste' which is landfilled 

10% of WtE feedstock is converted to ash which is then recycled as masonry (e.g. concrete production) 

2023 the year in which diversion targets start 

4 years required as lead time for first WtE facilities 

WtE is recorded as 0% in year of data entry (reference year) 

WtE diversion proportions remains constant from 2035 onwards 

Pre-sort plastics remove 80% of input plastic 

Of which: 

75% will be recycled 

25% will be landfilled 




