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Glossary
Abbreviation

Definition

Coverage

The proportion of households with access to a service

Destinations

The facilities that waste or recyclate are sent to after collection, typically where
processing or disposal occurs

Diversion from landfill

The percentage of household waste that is not sent to landfill

DRS

Deposit Return Scheme

EPS

Environmental Performance Standard for carbon measurement

Hhd/ Hh

Household

Housing growth

The change in the number of households over a specified time period

LACW

Local authority collected waste, i.e. all waste collected by a local authority

LACW Recycled (%)

The percentage of LACW that is sent for reuse, recycling or composting

MBT

Mechanical Biological Treatment facility

MRF

Materials Recovery Facility

NI192

The percentage of household waste that is sent for reuse, recycling or
composting

Participation

The proportion of households that make use of a service

PESTLE Analysis

Political, Economic, Sociological, Technological, Legal and Environmental
Waste Framework Directive: ‘measures taken before a substance, material or
product has become waste, that reduce:

Prevention

(a) the quantity of waste, including through the re-use of products or the
extension of the life span of products;
(b) the adverse impacts of the generated waste on the environment and
human health;
(c) the content of harmful substances in materials and products.’

Recognition

WRAP: ‘the amount of a targeted material collected from participating
households as a percentage of the total amount of the targeted material
available from those participating households in the programme’

Recycling

Waste Framework Directive: ‘any recovery operation by which waste materials
are reprocessed into products, materials or substances whether for the
original or other purposes. It includes the reprocessing of organic material but
does not include energy recovery and the reprocessing into materials that are
to be used as fuels or for backfilling operations’

Reuse

Waste Framework Directive: ‘any operation by which products or components
that are not waste are used again for the same purpose for which they were
conceived’

RRC

Reuse and Recycling Centre

Waste growth

The change in waste generated by a household (kg/household) over a
specified time period

WFM

Waste Flow Model

WRAP

Waste and Resources Action Programme
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Introduction
East London Waste Authority (ELWA) and the four Constituent Councils (CCs), namely the London
Boroughs of Barking and Dagenham, Havering, Newham and Redbridge, are preparing for the future
waste management arrangements that will be required when the current Integrated Waste Management
Services Contract comes to an end in 2027. The five Partner Authorities have an ambition to maximise
treatment methods at the top of the waste hierarchy, namely waste reduction, reuse and recycling. To
enable effective planning for the new arrangements, the Partner Authorities need to understand what
the future waste arisings, reuse and recycling performances may be in order to predict infrastructure
requirements and target setting. To begin this process, the Partner Authorities have commissioned
modelling work undertaken by Ricardo to ‘map’ current waste arisings and waste flows, project future
arisings until 2057, and model possible future performance on waste reduction, reuse and recycling as
part of preparations for the Joint Strategy for East London’s Resources and Waste Strategy (the Joint
Strategy).
This Summary Report provides an overview of the four Technical Reports that encompass the Joint
Strategy development work. The Technical Reports provide detail of the four key stages of work
undertaken to understand the Partner Authorities’ current waste streams and how this may change in
the future. The objective of this report is to provide the key findings and conclusions from each stage in
the Joint Strategy analysis.

1 Baseline Waste Arisings and Management
The 2018/19 financial year was established as the baseline for the Joint Strategy development work,
and the figures provided in this section relate to services and performance in that year.
The Partner Authorities provide waste services to an area that covers around 425,000 households, of
which almost a quarter are flats or flats above shops. Collectively the Partner Authorities manage
approximately 446,000 tonnes of waste from residents and businesses each year. A large majority of
this (72% or 321,000 tonnes) comes from regular household collection services (residual waste, dry
recycling and garden waste). An additional 15% is deposited at Reuse and Recycling Centres (RRCs).
The remainder (13%) is made up of smaller waste streams such as street cleansing arisings, fly-tipped
waste and recycling collected through on-street bring banks. Of the 446,000 tonnes of waste, about
300,000 tonnes are processed through the two Mechanical Biological Treatment (MBT) plants (Frog
Island MBT and Jenkins Lane MBT), that are operated by Renewi under contract to ELWA. An
additional 44,000 tonnes are processed through three Material Recovery Facilities (PDMR, Ilford
Recycling Centre and Biffa-Edmonton).
Of the 446,000 tonnes of waste, about 429,000 tonnes arise from households and 17,000 tonnes arise
from non-household sources. In the base year 2018/19 the Partner Authorities recycled 25.2% and
reused 0.1% of their household waste and diverted a total of 92.9% from landfill. Approximately 24.9%
of non-household waste was recycled and 95.1% was diverted from landfill. Taking into account all of
the local authority collected waste (LACW), the Partner Authorities recycled and reused a total of 26.6%
in the base year and diverted 93.0% of overall waste from landfill.
Stage one of the Joint Strategy analysis work required comprehensive data gathering of waste arisings
and flows of waste in the control of the Partner Authorities and the preparation of a model that displays
this data to present the current arrangements, referred to as the ‘baseline’. This used data from 2018/19,
as mentioned above, this being the most recent data when the work started. A Waste Flow Model
(WFM) was designed and prepared specifically for the Partner Authorities’ purposes, to understand and
‘map’ the waste streams in their entirety, from the point of collection to their final destinations. The
baseline data forms part of the WFM. The WFM which has been designed to examine and project waste
arisings, compositions, flows and metrics over a 40-year period to help inform the Joint Strategy. This
allows future forecasts to be compared side by side with the current arrangements, i.e. the baseline. It
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should be noted that the baseline performance modelled using the WFM is not identical to figures
reported by Waste Data Flow (WDF). Differences arise due to the modelling approach which maps
materials through the five RRC/Transfer Stations and the MBTs based on total material input, rather
than per borough material flows. There is some variation in attribution of material outputs between the
Partner Authorities relative to the data reported in WDF.
Technical Report 1 (TR1) provides the data gathering and verification methodology used, the waste
flow model design and its functionality. TR1 focuses on the baseline year WFM, describing where it fits
in the suite of models (section 1.1.1), its development (section 1.2), its components (sections 2.1, 2.2
and 2.3) and its outputs (section 2.4). The report then summarises the baseline data in section 3,
including number of households, waste arisings, waste composition, waste streams, materials
destinations and performance metrics (e.g. diversion from landfill).

2 Forecasting Future Waste Quantity and
Composition
Technical Report 2 provides details of step two in the Joint Strategy planning process, which employed
a comprehensive forecasting exercise to allow the Partner Authorities to understand the volume and
types of waste they can expect to manage over the Joint Strategy period, up to 2057. As mentioned
above, in the baseline year of 2018/19, the Partner Authorities managed approximately 446,000 tonnes
collectively, with the majority (72%) arising from regular collections of residual waste and recycling
services offered to the 425,000 households in the region. Predicting waste arisings 30 years from now
is the equivalent to predicting today’s waste arisings and composition from 1981. The further into the
future we look, the greater the range of possible futures there may be and the less certainty there is.
The amount of change in the last 40 years with respect to global populations (and pressures on cities
such as London), technology, the internet, adoption of smart phones, increase in single use plastics,
the move away from landfill as the primary disposal route and the introduction of recycling targets and
the globalisation of materials markets would have been difficult to predict.
A range of forecasting or horizon scanning techniques was used to scan for forthcoming policy and
legislation, predict trends and behaviours that may have a bearing on the use of materials that end up
in the waste stream and the likely quantities, focussing on municipal solid waste. A PESTLE analysis
was used at the outset to identify key factors (Political, Economic, Sociological, Technological, Legal
and Environmental) that may influence waste arisings from external forces i.e. outside of the control of
the Partner Authorities. The factors, known as PESTLE ‘forces’, were grouped together into
‘megatrends’ and mapped against the potential impact and the certainty of outcome on waste arisings.
‘Themes’ or trends were identified based on the likely impact on waste management in the short and
medium term. In the longer-term, as the future becomes less certain, the PESTLE analysis aimed to
identify potential trends. The trends were used to build a number of future scenarios and to explore the
nature of the waste arisings and composition in each case. Four scenarios developed from this work,
representing the best and worst-case scenarios in terms of total waste arisings, a central case, and a
scenario that looked at the impact of household growth only (whereby waste arisings per household
and waste composition remain constant). The household growth scenario is consistent with the Greater
London Authority’s waste forecasting methods. All four scenarios were described and projected forward
to provide short, medium, long-term impacts and this data has been forecast on a Constituent Council
basis.
To supplement this work, insights were gained from specialists, industry leaders and policy makers,
and to provide more detail in the short-term (up to 2027) further research was undertaken to identify
industry projections of the use of specific material streams and the associated impact these would have
on the waste stream. The material trends and waste tonnage implications identified for the short-term
period (2020-2027), along with data reflecting household growth, were applied to the three scenarios
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or ‘worlds’, referred to as ‘degraded world’, ‘green world’ and ‘current trends world’. For the medium
and long-term periods, the three scenarios diverge, reflecting their own characteristics.
The forecasting reveals significant differences in volumes of waste between scenarios. In all four
scenarios (including household growth only), the Partner Authorities could expect to manage as a
minimum just over 40,000 tonnes more waste, and at worst around 483,000 tonnes more waste than
the baseline year (2018/19) by 2057. This represents a range of nearly 443,000 tonnes between the
best (green world) and worst-case (degraded world) scenarios. In the ‘degraded world’, this equates to
an average annual growth rate of approximately 3%. To put this into perspective, in the early 2000s
prior to the 2008/9 recession, local authorities in London were experiencing 3% growth in waste yearon-year, hence this represents a scenario that was realised within our recent past. In a ‘green world’,
the Partner Authorities could see total waste arisings drop in the medium and long-term, i.e. from
2027/28 within the term of the new waste management contract.
If waste arisings per household and waste composition remained constant, expected household growth
in the Constituent Councils would result in approximately 193,600 tonnes more waste in 2057 when
compared to the baseline year 2018/19.
Table 1: Arisings Summary for Different Worlds (tonnes)
Variance
(2028 to
2057)

Variance
(2018 to
2057)

Scenario

FY2018-19

FY2028-29

FY2035-36

FY2057-58

Degraded

445,603

526,505

592,999

928,993

402,487

483,390

Green

445,603

506,351

503,053

486,123

-20,229

40,520

Current
Trends

445,603

521,200

558,286

592,442

71,242

146,840

HHGO

445,603

516,545

559,456

639,198

122,652

193,595

Variance
Green and
Degraded
(2057)

442,870

‘Current trends’ incorporates household growth, proposed policy and legislation changes that are known
about and due to be implemented (based on indicative timetables available at the point the forecasting
exercise was done), such as the introduction of a Deposit Return Scheme and other proposals set out
in the Government’s Resources and Waste Strategy. As such, ‘current trends’ has been used as the
central case for modelling possible waste management options, whilst the projections from ‘green world’
and ‘degraded world’ can be used to “stress test” the assumptions and evaluation of the options and to
inform questions regarding how “future proofed” any given option is.
The following two graphs illustrate ‘current trends’ in more detail showing the growth in amount of waste
(tonnes), the services within which the waste is expected to arise (based on maintaining existing waste
services) and the composition of waste per year over the Joint Strategy period. As expected, the bulk
of waste is projected to arise within household collection services, with Reuse and Recycling Centres
(RRCs) providing the second largest waste arisings. The introduction of a Deposit Return Scheme
(DRS) is reflected in the scenario as illustrated by the grey portion of waste at the top of Figure 1. In
terms of waste composition, food waste continues to form the single largest material within the waste
stream throughout the Joint Strategy period. When combined with garden waste, organic material is
expected to continue to make up the largest part of the waste stream, accounting for 31% in 2057.
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Figure 1: Current Trends – Waste Arisings by Collection

Figure 2: Current Trends – Waste Composition
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3 Waste Reduction and Reuse Measures
Step three in the Joint Strategy planning process involved undertaking research to identify examples of
good practice in waste reduction and reuse across the UK, the reduction and reuse activities the Partner
Authorities are already engaged in, and details of other organisations relevant to waste reduction and
reuse operating in the Partner Authorities’ area. Following this, modelling was undertaken to estimate
the performance of a range of waste prevention and reuse initiatives to determine their potential impact
on the quantity of waste the Partner Authorities will need to manage in the future. Technical Report 3
provides details of this work.
A total of 31 relevant case studies were identified and where possible verified to gather data on likely
performances for the modelling exercise. The case studies covered a range of activities including
prevention/minimisation, reuse, repair, upcycling, workshops, reuse and/or repair shops, bring banks,
collection schemes, RRC re-design, post-collection sorting and communications campaigns.
The engagement with officers in the Partner Authorities revealed that each is engaged in varying levels
of prevention and reuse initiatives. There is potential to benefit from adopting a more collaborative
approach, such as a coordinated approach to communications, campaigns, outreach and resident
engagement; doing so could create efficiencies in terms of design, printing, distribution, premises, use
of meeting places and training. During the period in which the Joint Strategy was developed, ELWA
launched a new Waste Prevention Programme, which is starting to draw together the existing work
already being undertaken by the Constituent Councils, and will increase the capacity and scope of this
work, and launch new projects and initiatives.
There is a wealth of organisations operating in the area that the Partner Authorities currently promote
and collaborate with, and there is potential to maximise this through further partnership working. There
is also an opportunity to capture more information about ‘informal’ reuse activities being undertaken,
principally for furniture reuse, and report the metrics from these activities. The Partner Authorities could
benefit from gathering more data about these reuse activities to understand the potential for increasing
that activity. In addition, there are significant social value and educational added benefits that could be
expanded upon and promoted by the Partner Authorities, particularly through encouraging more reuse
activity. Maximising collaborations with external partners could significantly improve on the modelled
initiatives that would be delivered by the Partner Authorities themselves.
The modelling concludes that the performance for all initiatives combined amounts to approximately
5,400 tonnes of waste reduced or reused per year. It is a small tonnage in comparison to the total
tonnage of waste that requires management, but there is potentially an added carbon footprint benefit
to these activities. In terms of modelling results, reducing food waste and targeting bulky waste
collections will have the greatest impact on waste tonnages, followed by encouraging the use of
reusable nappies and encouraging home composting.

4 Measuring Recycling Performance
Technical Report 4 provides the results of the modelling undertaken to estimate the performance and
cost of a range of different recycling collection services that the Partner Authorities may deliver to
householders and businesses in the future. Investigating the performance of future collection services
provides the Partner Authorities with the basis for setting future minimum performance levels and
ambitions, which in turn will inform the development of procurement plans for collection services and
for treatment capacity or infrastructure for the recycling and residual waste that is likely to need to be
managed.
A set of five recycling collection service options was modelled, based on the service designs set out by
WRAP as part of the development of the Government’s proposals on consistency in household recycling
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collections. Base year collection services were also projected forward to 2028/29 as a comparator, in
the form of the Baseline+ option:
Figure 3: Collection service options

These options were devised to ensure that they were consistent with current and future known policy
for London and England and were agreed with the Partner Authorities. The Baseline+, Single Stream,
Twin Stream and Multi Stream Options take into account forecasting to enable the future quantities and
composition of waste likely to arise from householders to be estimated and compared against the
baseline year (2018/19) collection services. Collection services were initially modelled to provide
collection costs, resources required and performance metrics that would allow comparison between
each of the five options from the perspective of the Constituent Councils. Following this, the costs for
processing all material streams were applied to provide a combined cost for both collection and
treatment combined; this is the ‘whole system cost’. Finally, the five collection service options were
modelled using the Greater London Authority’s ‘Environmental Performance Standard’ model to
compare the carbon impacts of each collection service option in terms of the whole system i.e. the total
impact of both the collection services and the management of the materials collected. The modelling
was conducted for 2028/29, which is the first year when the Partner Authorities could potentially change
their current arrangements after the expiry of the existing Integrated Waste Management Services
Contract.
The modelling reveals that, compared to the baseline recycling performance of 2018/19, if the Partner
Authorities do nothing and retain their current recycling and processing services, their combined
recycling rate (using the Local Authority Collected Waste metric) will decrease by approximately 1.5%
to 26.1%. This is due to overall waste growth attributed to the increase in the number of households
that the Constituent Councils expect to experience, exacerbated by the projected dominance of flatted
properties within these growth forecasts. These property types pose particular challenges for local
recycling rates, both in terms of the recyclable waste available (they produce no garden waste) as well
as greater challenges in encouraging householders to participate in recycling collection schemes. In
addition, we expect the specific benefits to performance that are currently gained from the use of
Mechanical Biological Treatment (MBT) plants to be excluded from the calculation of recycling rates, in
particular the contribution made by reprocessing organics from these facilities. This is due to compostlike output (CLO) derived from the MBT process likely no longer being included in the calculation of
recycling rates in the future. In terms of projected costs, the collection costs alone are expected to have
increased by over £3m per year by 2028/29 in a “business as usual scenario” (Baseline+), where no
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changes are made to the base year collection services. This is a reflection of the impact of the additional
resources that will be needed to service the increased number of households.
Figure 4 below compares the expected recycling rates achieved by each modelled option, taking into
account household collections and processing of materials from other sources e.g. Reuse and
Recycling Centres (RRC), bring banks and other streams such as street cleansing arisings.
Figure 4: Recycling performance comparison of collection and processing options

The best performing option for recycling is the Single Stream option of 34.7%. The largest fraction of
waste in all options remains the residual waste stream. Comparing the Single Stream, Twin Stream and
Multi Stream options shows that the variance in recycling tonnages between them is small. This
provides the Partner Authorities with a guide to help them plan for future recycling processing
arrangements.
Increases in reuse and recycling performance come predominantly from additional dry recycling
materials, separate food waste services, and smaller contributions from reuse and a Deposit Return
Scheme (DRS) for drinks containers. It is not yet known how a DRS service will operate, but it has been
assumed for the purposes of this modelling that the Partner Authorities will receive performance data
that can be included in their local reported recycling rates.
Revising the collection arrangements provides an opportunity to coherently optimise both collection
services and processing methods. In all modelled options, the costs of collection are projected to
increase, partly because of an increased number of households needing to be provided with collection
services. The Baseline+ option is the cheapest but will result in lower recycling rates than the Baseline
performance and other options modelled for 2028/29. The Baseline+ option is also not compliant with
national and regional policy on minimum service standards, as it does not include separate food waste
collections and includes a more restricted range of dry materials. The Baseline+ option was therefore
modelled to provide a comparator for the Single-Stream, Twin-Stream and Multi-Stream options, which
do comply with expected future requirements on minimum service provision, subject to assessments of
their environmental benefits and technical/economic practicability.
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Of the three other collection service options that were modelled, one out-performs the others in
performance and cost terms. This is the Single Stream Option that achieves a recycling rate of 34.7%
for all Local Authority Collected Waste (LACW) by 2028/29. This option assumes a fully commingled
service is delivered for dry mixed recyclables and a separate food waste collection service is offered to
all properties. The step increase in costs compared to Baseline+ is due to the new food waste service
that will require a separate fleet of collection vehicles and crews, as well as the purchase costs for
dedicated food waste containers to be provided to households. The Partner Authorities can expect to
collect less residual waste and see a reduction in residual waste collection costs in this option. It should
be noted that no additional Government funding has been assumed to be provided for running food
waste services, but the Partner Authorities will need to have regard for the Government’s proposals to
cover these additional costs under the New Burdens regime. Figure 5 provides a comparison of the
collection service costs for the five options modelled.
Figure 5: Cost comparison of collection service options

Figure 6 below shows how the options compare against each other when the cost of management and
processing of materials collected is combined with the collection costs. These costs include
benchmarked gate fee costs for different material streams being processed through a range of
treatment facilities e.g. the commingled dry mixed recyclables are assumed to be separated at a
materials recovery facility (MRF) and the food waste is assumed to be processed at an anaerobic
digestion facility. For residual waste treatment, it was assumed that all options (excluding the Baseline
Option) would use energy from waste (EfW), based on an outline analysis of the waste treatment market
in 2028 and a need to understand what recycling performance would look like without any contributions
from recovery of materials from the residual waste. This does not mean that EfW will be the residual
waste treatment option of choice; the actual treatment processes that will be used for residual waste
will be determined through further work that the Partner Authorities will conduct in the development and
implementation of a procurement plan. The carbon impacts of different solutions will be re-analysed
once further detailed information on specific potential options is available.
Materials haulage and handling costs are included as separate items in comparison to the Baseline,
which provides an ‘all-in’ cost for this option.
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Figure 6: Cost comparison of collection and processing combined

The reduction in costs for Baseline+ in comparison to the Baseline is a reflection of the assumption that
the Partner Authorities will no longer be paying a single ‘all-in’ contract price for all waste streams. This
will enable dry recycling and organic waste treatment to be paid for separately from residual waste. In
addition, the assumption on future gate fees for treating residual waste is lower than the current price
paid per tonne.
The modelled options have been analysed using the Greater London Authority’s Environmental
Performance Standard (EPS) tool which measures the greenhouse gas emissions of the whole service
from frontline collection to final destination. Figure 7 below provides a comparison of the options using
the EPS tool.
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Figure 7: EPS - carbon performance comparison of collection and processing options - total carbon
impact (tonnes of CO2)

The carbon impacts are measured in terms of tonnes of CO2 equivalent emitted for each service option.
To provide a “level playing field” for comparison of the collection options, it was assumed that all options
(excluding the Baseline Option that measures base year performance) would use energy from waste
(EfW) for residual waste treatment, but as noted above further work will be undertaken to determine
how residual waste will be managed in the future. The results clearly show that as recycling increases
and is diverted away from treatment and disposal options (landfill, MBT, EfW), carbon emissions
decrease. The key assumption in this analysis is that for every tonne of waste recycled into a new
product, raw materials are conserved and energy used to produce these raw materials is factored into
the carbon modelling equation as a saving. Transport impacts associated with the collection of waste
by the Partner Authorities are only a small contributor to the overall carbon impacts.
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