Supplementary Material

Supplementary A: Westminster Borough Demographic Information

The borough of Westminster is divided into 18 wards (Figure S1) with different levels
of deprivation across the wards. The local areas are among the most and least
deprived areas in the UK. In Westminster, 67% of the 204,236 residents are in

employment (Westminster City Council, 2022).

Eighty-eight percent of the population are educated (from primary to university level)
and in employment, with 56% graduating from a UK Higher Education Institution %
(Westminster City Council, 2022). Recent data indicates that 6% of the residents
have no educational qualification, and the borough has a transient population of 30%
(Westminster City Council, 2022).

There are 94,815 residential properties in Westminster, of which 44% are privately
rented properties, 28% are owned or shared ownership, and 28% are socially rented.
In terms of accommodation types, 70% of these housing stocks are flatted
properties, 26% are houses which are either detached, semi-detached or terraced,
and the remaining other accommodations are 4% (ONS, 2022). The 2021 census
indicates that 73% of the residents are between 18-64 years old, 15% are under 17
years, and 10% are over 65 years old (ONS, 2022).

In addition to the English language, the top five non-UK languages are Arabic,
French, Spanish, Italian and Portuguese (Westminster City Council, 2022). In terms
of economy, Westminster has an estimated 768,000 local jobs and 52,000
businesses. Westminster's contribution to the UK national economy is estimated at
£72 billion (Westminster City Council, 2022).
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Figure S1: Map of Westminster showing eighteen administrative wards
effective from May 2022 (Map produced by the Westminster City Council GIS
Team)



Table S1 indicates the annual recycling rate between 2011 and 2021. The current
goal is to achieve a 65% recycling rate by 2035 (Defra, 2020).

Table S1: Westminster Recycling Rate over 10-year period from 2011 to 2021
(Source: London DataStore, 2022).

Westminster Recycling Rate from 2011 to 2021

Year Recycling Rate

2018/19 22%
2017/18 19%
2016/17 17%
2015/16 17%
2014/15 19%
2013/14 21%
2012/13 22%
2011/12 25%
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Supplementary B: Mixed Methods and Recycling Literature Sources

The research utilises quantitative and qualitative methods (sequential methods) to
collect data (Figure S2). Quantitative research aims to understand and explain the
world phenomenon using theory to project realities (Danermark et al., 2022),
resulting in numerical data suitable for quantitative analysis (Pollans, 2017). On the
other hand, qualitative research is concerned with a detailed understanding of
human experiences, the reality of research participants, and the researcher’s
experiences (Creswell, 2014), as theory alone may fall short in explaining the
complexity of human behaviours (Grix, 2010). Qualitative research’s flexible
questioning and rich responses allowed for a detailed exploration of participant
realities, revealing hidden issues and experiences of the social phenomenon under
study (Thanh and Thanh, 2015; Wahyuni, 2012).
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Figure S2: Research design showing integrated strategy and analytical
approach to address research problems

Jones (2011) advocates the benefit of quantitative research, emphasising its ability

to provide solutions to critical issues through the acquisition of quality and substantial

data that unveil trends and remove ambiguity. Table S2 further illustrates the

limitations and strengths of each method.



Table S2: Strengths and Weaknesses of the Quantitative and the Qualitative
Methods

Quantitative Method Qualitative Method
Strength Weakness Strength Weakness
Findings can be Difficult to gather data It is flexible and fluid Findings cannot be
generalised and applied generalised to the true
to the true population population
Data are concise, precise, | It is not robust for In -Depth Difficult to analyse and
and reliable complex issues understanding of categorise data into
complex issues standards
Easy to analyse data It is difficult to It is easy to understand | It is time consuming
understand the context the context of a
of a phenomenon phenomenon

The weaknesses of each method negate the intention of using either method solely
as an alternative method. Therefore, this research adopted a mixed-method
approach to achieve project outcomes by harnessing both paradigms’ strengths (as
suggested by Lewin (2011) that provided an in-depth analysis of the resident
population’s behaviour towards recycling. The proposed research bordered on
service users’ behaviour and perception of recycling. Therefore, an understanding of
human behaviour enables the formulation of a conceptual framework for the
research utilising the Behaviour Change Theory (BCT) and the Nudge Theory. BCT
is an important intervention technique using education and knowledge to create
awareness about an issue, which in turn modifies people's attitude towards a desired
outcome (Michie et al., 2005).

Generally, there is a discord between the environmental policy and regulation set at
the national level and the behaviours of the end users of products affected by the
relevant environmental policy (Gellard et al., 2019). Nudge theory compensates for
this discord in combining the three crucial elements (behavioural science, political
theory, and behavioural economics) to allow effective interventions. The above
theories have the fundamental principles that communication, education, and
knowledge coupled with good intention and rational thought can change people's
attitudes to recycling which ultimately will change their behaviour when participating
in recycling activities. Six categories of recycling barriers were identified through

literature sources (as shown in Table S3) and guided the research.
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Table S3: Recycling barriers derived from different literature sources and the
comments indicating views in agreement and disagreement with research results

Barriers Group

Literature Sources that agree with
research results

Comments and disagreement (highlighted
grey) to research results

Physical Barriers

Yakob et al., 2020; Barr and Gilg,
2005; Ando and Gosselin, 2005;
Shaw and Maynard, 2008; Kattoua et
al., 2019; Schoeman & Rampedi,
2022; Geislar, 2017; Glad, 2018;
Robertson and Walkington, 2009

All shows that inadequate waste
infrastructure affects recycling output.
Additionally, Kattoua et al., 2019 and
Schoeman & Rampedi, 2022 study shows
that higher level of education and awareness
with inadequate waste storage facilities will
still result in low recycling output.

Human Behaviours

Rousta et al., 2020; Schill et al., 2020;
Czajkowski et al., 2015; Watts, 2017;
Schumaker, 2016; Huber et.al., 2020;
Guiot et al., 2019; Pretorius et al.,
2023; Jatau and Binbol, 2020;
Klockner and Oppedal, 2011;
Knickmeyer, 2020; Sewak et al.,
2021; WRAP, 2021.

All concluded that positive human behaviour
is one of the major elements that enables or
initiate recycling activities. Except Guiot et
al., 2019 study which indicate that age factor
has contradictory effect on recycling
behaviour. Pretorius et. al., 2023 study
indicates that the awareness of recycling
benefits can impact positive recycling
behaviour. Thagersen, 2003; Zhang et al.,
2022 indicate that differential charging based
on PAYT (Pay as you throw) is the most
efficient behavioural tool to increase
household participation in recycling activities.

Policy Constraints

Aycin and Kayapinar Kaya, 2021;
Ferronato et al., 2021; Ogiri et al.,
2019; Wiesmeth et al., 2018; Smith
and Bolton, 2018; Alfaia et al., 2017;
Pollans, 2017; Kirakozian, 2016; Cole
et al., 2014; Jordan et al., 2003;
Reschovsky and Stone, 2017; Bruno
et al., 2022; Chen et al., 2023; Ebner
and Lacovidou, 2021; Saadeh et al.,
2023.

All indicate that effective policy is one the
main factors in achieving sustainable waste
management. Reschovsky and Stone, 2017
indicate high waste disposal charges will limit
recycling participation. Li and Wang, 2021
concluded that direct charging of
householders for waste will increase
recycling participation. Wang et al., 2021
indicate that both financial and non-financial
incentives will increase recycling
participation.

Communication/Public
Engagement

Drimili et al., 2020; Lee, 2020; Al
Mamun et al., 2018; Byrne and
O'Regan, 2014; Miafodzyeva and
Brandt, 2013; lyer and Kashyap,
2007; Vicente and Reis, 2008; Issock
et al., 2021; Helmefalk et al., 2023;
Elmosaad et al., 2023; Xia et al.,
2023; Khuc et al., 2023; Kasmuri, et
al., 2023; Guven et al., 2023; Leggett
etal., 2023

All indicate that communication and public
engagement are one the main factor in
achieving effective waste management.

Service Constraints

Shearer et al., 2017; Sealey and
Smith, 2014; Andersson et al., 2023;
Siepelmeyer et al., 2023; Ladele et
al., 2021; Robinson and Read, 2005

All indicate that a well-designed recycling
service are one the main factor in achieving
effective waste management.
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Supplementary C: Mixed Methods Limitations

The research utilised mixed methods to collect and analyse data, therefore it is
important to highlight its limitations and how the limitations were mitigated. The table
below outlines the limitations encountered during the research and how they were

mitigated.

Limitation

Mitigation

Difficulties in generalising outcome

Triangulating and integrating results
from multiple sources (residents’
interview, recycling staff interviews, and
resident self-completed survey) allows
data to be streamlined by focusing
generalisation on the commonalities
between the 3 data sources. The
increase in the recycling rate after
implementing the SRI provides the
external validity for the research results.

Sampling Limitation

Strategic sampling was adopted by
using purposeful sampling for the
qualitative data collection to select
participants who can provide in depth
and detailed information about their
lived experience.

Large data volume was accumulated
from the mixed methods

Computational tools were used to
handle large data volume. In addition,
data from the large volume of datasets
were sieved to extract important and
relevant data that matches research
objectives and goals.

Difficulties in data integration

The design of the integration stage
(triangulation) before data collection
facilitates thoughtful considerations at
early-stage allowing reflexivity to play
an important role in being objective (to
remove bias) which then guided
thoughtful integration to improve rigor.
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Supplementary D: Residents In-Depth Interview Guides (Phase 1)

1. How long have you lived in the City of Westminster?

2. What ward do you live in the City of Westminster?

3. What is your level of education?

4. What is your age?

5. What is your occupation?

6. In general, what do you understand to be recycling?

7. What do you understand by the term “contamination” in relation to rubbish
and mixed recycling?

8. How consistent are you in carrying out your recycling habit? Please
explain.

9. Is there enough space for internal bins storage for segregated rubbish and
recycling within your flat or house?

10.1s there enough external bin storage for segregated rubbish and recycling?

11.The chute does it get blocked sometimes or blocked with a cardboard.

12.So, when that happens, what do you do with the rubbish.

13.1f these external recycling bins are already filled to the top, when you
accessed them, what do you do with your recyclable materials?

14.Please could you identify any barriers to recycle properly or to put

recyclable materials in segregated external bins?
15.How do you avoid or prevent contamination of the recycling bins?

16. Do you think the labels on the bins are very clear enough?
17.How does the council communicate with you about recycling?

18.Do you think these communication methods are effective and why?

19.How do you want to be contacted by the council to encourage you to
recycle correctly?

20.In your experience has anybody from the council knocked on your door to
talk to you about recycling.

21.The Westminster City Council have one lowest recycling rate in London
and in the country, what do you think in your own opinion and experience

is causing this low rate?

13



22.What is your view on incentives to drive residents to recycle more?

23.Do you think incentives will motivates you to recycle more? Maybe not you

but other people because you are already motivated.

24.Do you think reduced rubbish collection frequency would help you to

recycle more?

25.Tell me briefly about your recycling experience as a resident living in the

City of Westminster.

26. Are there any suggestions on how the council can help you to recycle

more?

27.1f the council is proposing food waste collection, do you have enough

storage to accommodate food waste.

28.What is behind the passion and motivation to recycle all your materials? Is

it moral principle, blue planet effect or environmental harm/benefit?

Table S4: Participant’s profiles for the in-depth interviews (Phase 1)

Participant Years of Property Type | Educational Profession
Number Residency in Qualification
Westminster

P1 (Pilot 13 years Flatted Property | Master’s Librarian

Interview) Degree

P2 (Pilot 30 years Flatted Property | Master’s Apprentice

Interview) Degree

P3 36 Years Flatted Property | No Formal Retired
Education Personnel

P4 3 Years Flatted Property | Master’s Project
Degree Manager

P5 4 months Flatted Property | Vocational Executive

Assistant

P6 24 Years Flatted Property | Diploma Self-Employed

P7 28 Years Flatted Property | Diploma Self-Employed

P8 10 Years Flatted Property | High School Homemaker

P9 3 Years Flatted Property | Bachelor’s Public Servant
Degree

P10 5 Years House Bachelor’s Project Officer
Degree

P11 25 Years House Bachelor’s Public Servant
Degree

P12 5 Years House Bachelor’s Independent
Degree Living Assessor
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Table S5: The 9 initial themes grouped under the 3 final themes during
thematic analysis of the residents’ in-depth interviews (Phase 1 data)

3 Final Themes 9 Sub Themes Grouped under Final Themes

Physical Factors Bin Capacity, Space, and Building Types

Service Factors Food Waste, Recycling Bag, Collection Frequency, and Council
Recycling Service

Political Factors Distrust in Council Policy and National Government Legislation

Supplementary E: Residents Self-Completed Questionnaire (Phase 2)

1. How long have you lived in the City of Westminster?
A. 0-5 years
B. 6-10 years
C. 11-16 years
D. over 16 years

2. Which ward do you live in the City of Westminster? Drop down box.
Abbey Road

Bayswater

Bryanston and Dorset Square
Church Street

Churchill

Harrow Road

Hyde Park

Knightsbridge and Belgravia
Lancaster Gate

Little Venice

Maida Vale

Marylebone High Street

. Queen’s Park

Regent’s Park

St James’s

Tachbrook

Vincent Square

Warwick

West End

Westbourne

HPIPOUVOZEIr A" IOMMUOD»
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3. What is the highest level of education you have completed?
A. Primary school
B. Secondary school up to 16 years
C. Higher or secondary or further education (A-levels, BTEC, etc.)
D. College or university
E. Post-graduate degree
F. No education

4. What is your age bracket?
A. 16-21 years
B. 22-38 years
C. 39-45 years
D. 46-54 years
E. over 55 years

5. What type of residence do you live in?
A. House — by yourself or with family members including partners and children
B. Flat — by yourself or with family members including partners and children
C. House - shared with housemates, tenants, or lodgers
D. Flat - shared with housemates, tenants, or lodgers
E. Hostel accommodation

6. How many people are in your household age 18 and above?

Tmoow>

1
2
3
4
5
6

or more

7. How often is your rubbish collected?
Once a week

Twice a week
Three times a week
Daily

Don’t know.

moowp»

8. How often is your recycling collected?
Once a week.

Twice a week.
Three times a week.
Daily.

Don’t know.

moowp
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9. How many members of your household recycle these items (like plastic
tubs, food and drink cans, glass bottles, paper, cartons, and
cardboard)?

1

Mmoo

2
3
4
5
6 or more.

10.How often do you recycle these items (plastic tubs, food and drink
cans, glass bottles, paper, cartons, and cardboard)? Attach a photo.
A. |/ we always recycle.
B. 1/ we sometimes recycle.
C. |/ we never recycle.

11.1f you recycle always or sometimes, which of the following factors
motivates you to do it? Tick all that apply.
A. It helps to reduce the amount of waste | put in my general rubbish.

It helps to reduce pollution in the ocean.

It is the right thing to do.

It is easy to do.

All my neighbours recycle, and | don’t want to be different.

other please state.

nmmoow

12.1f you never recycle which of the following factors discourages you
from recycling? Tick all that apply.

Lack of internal space to have separate bins for recycling and rubbish.

Lack of external space for recycling bins.

The labels on the bins are not clear.

The labels on the products/ packaging are not clear.

| don’t like using the recycling bins / recycling chutes.

| cannot get recycling bags easily.

There are no financial incentives to recycle.

| have a disability which makes it difficult.

Conflicting household opinions regarding recycling.

| am too busy.

| cannot be bothered.

| am not sure what the council does with the materials collected.

. My neighbours do not recycle, so there is no point.

Not applicable to me, | always or sometimes recycle.

. Other, please state.

OZZErXc~IOMMUO®mP

13.Which of the following would encourage you to recycle these items
(plastic tubs, food and drink cans, glass bottles, paper, cartons, and
cardboard)? Tick all that apply.
A. Clear information from the council about recycling
B. Clear and consistent labels on bins.
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Clear and consistent labels on products and packaging.
Internal space to store separate bins.

Provision of external recycling bin storage by my landlord.
A public micro recycling centre in my area.

Local recycling competitions between the wards.

Easy access to council recycling bags.

l. A recycling incentive scheme in my area.

J. I will recycle if recycling was compulsory.

K. None of the above.

TOMMOO

14.1f you ticked option |, an incentive scheme, what kind of recycling

incentive would you prefer most?

A. Individual financial reward like cash reward or council tax discount

B. Individual financial reward like voucher to spend in shops.

C. Communal financial reward like cash reward to charity selected by the
local community.

D. Deposit Return Schemes (e.g., customers pay a deposit on bottles and get
the deposit back when empty bottle is returned)

E. Other, please state.

15.1f you put a piece of rubbish or recycling in the wrong bin by mistake,
do you try to remove it and place it in the correct bin?
A. No
B. Yes, always.
C. Yes, sometimes.
D. This never happens to me.

16.Do you have enough internal space for two separate storage bins, one

for mixed recycling and one for rubbish in your home?

A. Yes, there is space and | have two separate internal bins for recycling and
rubbish.

B. Yes, there is space, but | only have one internal bin for both rubbish and
recycling.

C. No, there is not enough space, | only have one internal bin for both rubbish
and recycling.

D. Other, please state.

17. Do you have external storage for two separate storage bins, one for
rubbish and one for mixed recycling (either in your black recycling box
or in your clear mixed recycling bags) at your residence?

A. Yes, we have two separate storages for mixed recycling and rubbish.

B. No, we only have one type of external bin for rubbish and no storage for
mixed recycling.

C. No, we only have external bin for mixed recycling and use a chute for
rubbish.
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D. No, we have two separate chutes, one to collect mixed recycling and one
to collect rubbish.

18.1f you use a chute for recycling, what do you do if it gets blocked?
| have to force recycling inside the chute or take it to external storage.

| leave the recycling near the chute.

| put the recycling in the rubbish.

There is alternative storage to use if this happens.

This never happens.

Not applicable.

mmo o>

Micro-recycling centres are provided for residents to recycle unwanted
materials including textiles and shoes, small electrical appliances, books and
more.

19.Do you have a on street micro-recycling centre close to your home?
Attach a photo.

A. Yes, and | use it.

B. Yes, but | do not use it.
C. No

D. Don’t know.

20.1If you ticked option A above, what do you recycle at the micro recycling
centre?
A. Mixed recycling items (glass, plastics, cans, paper, and cardboard)
B. Electricals
C. Textiles and shoes
D Books
E | do not use the on-street micro-recycling centre.

21.Westminster City Council uses black bins for both recycling and
rubbish, which are labelled ‘mixed recycling’ and ‘rubbish’. What do
you think of this?

The labels are clear.

The labels are clear, but the bins should be different colours.

The labels are not clear.

The labels are not clear, and the bins should be different colours.

Not applicable as | use chutes for recycling and rubbish.

Not applicable as | use clear recycling bag/ black box for recycling, and
| use black bag for rubbish.

mTmoow>

22.What methods have you used to request recycling bags from the
council? Tick all that apply.
A. | have requested recycling bags online via email/ using the online form.
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moow

l.
J.

K.

I o

| have picked up clear recycling bags from the library.

| have requested clear recycling bags from the recycling collection crews.
| called Westminster City Council to order clear recycling bags.

| picked some up from the Mobile Recycling Centre outside Warwick
Avenue tube station.

| picked some up at a community event/ recycling information stand.

| have never requested clear recycling bags as | use my black recycling
box.

have never requested clear recycling bags as | use communal recycling
bins.

| use the bins at the micro-recycling centres.

| do not recycle.

| do not know how to request clear recycling bags.

23.1If the council collected the rubbish less often, do you think this could
encourage more residents to recycle? Tick one option

A.

D.

Yes, reduction of rubbish collections could encourage more residents to
recycle.

B. No, reduction of rubbish collections could increase fly tipping.
C.

No, the council should maintain the same frequency of rubbish collections
and increase frequency of collections for recycling.

No, the council should maintain the same frequency of collections for both
rubbish and recycling.

24.1f the council introduced a city-wide food waste collection service, how
would this service affect you? Tick one option

A.

B.

C.

D.

| would like to have food waste collected for recycling and | have internal
space for an additional caddy or bin for food waste.

| would like to have food waste collected, but | do not have internal space
for an additional caddy or bin for food waste.

| would not like to have food waste collected as | do not have internal
space for an additional caddy or bin for food waste.

Other, please state.

25.What council communications have you seen or received any
information about mixed recycling? Tick all that apply.

SCTIOGMMUOWP

Council e-newsletter (e.g., quarterly recycling e-newsletter)
Council flyer / leaflets

Council letter

Information within my council tax bill

Council website

Reporter magazine- e.g., mixed recycling adverts

. Westminster Plus magazine e.g., mixed recycling adverts

Social media posts

Spoken to staff who knocked at my door during a door knocking exercise.
Spoken to staff at a local event/ community event/ library recycling
information stand/ estate event.
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K. Spoken to staff at the Mobile Recycling Centre outside Warwick Avenue
tube station.

L. Spoken to the recycling collection crew team.

M. None

26. What do you think of the communications you saw / received?

A. It was useful and clear.

B. The language was not easy to understand, there was too much jargon.
C. The language was not easy to understand, | need it in another language.
D. I don’t know.

E. | have not seen / received any communication about recycling.

27.Have you ever attended an event in Westminster about recycling
including workshops, library recycling information stands or
workshops or the Mobile Recycling Centre (MRC)?

Yes, | have attended one event.

Yes, | have attended two events.

Yes, | have attended three events.
Yes, | have attended four or more events.

| am aware of these events but could not attend due to my schedule.
| am aware of these events but could not attend due to distance of the

venue to my house.
. | was aware of these events but do not want to attend.

| am not aware of these events.
| cannot remember if | have attended any of these events in the past.

nmo o w»>

28.Are you aware of the council’s approach to processing its recycling in
local facilities? Tick all that apply.
A. Yes, | am aware recycling is processed in local facilities.
B. Yes, | am aware, but | do not believe it happens locally.
C. No, | am not aware of where recycling is processed.

D. No, I am not aware, but | do not believe it happens locally.

29.Overall, how would you rate the council’s recycling service collection of
mixed recycling, requesting clear bags and delivery, the frequency of
collections and the range of items that can be put in the mixed
recycling?

A. Poor

A. Average

B. Good

C. Very good
D. Excellent

30.Which of the following proposals do you think should be addressed by
future national legislation to increase recycling? Tick all that apply.
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A. Ban manufacturers from producing packaging/ products that are not

recyclable.

B. Hold landlords responsible for having overall management of mixed
recycling in their building in tenants’ contracts.
C. Make it compulsory for landlords to provide recycling storage in their

properties.

D. Create one recycling system (e.g., same types of containers/ same colour

of containers/ same materials go into the mixed recycling) that is

consistent throughout the country.

Table S6: The result of the cross tabulation of the education variable and
recycling behaviour variable in the borough of Westminster

How often do you recycle?

Recycling Behaviour

Education Always recycle | Sometimes recycle | Never recycle | Total Percentages

Secondary school 80% 0% 20% 100%
Higher or further education 92% 6% 2% 100%
College or university 90% 8% 2% 100%
Post-graduate degree 93% 7% 0% 100%
Number of Respondents 417
Chi Square Tests (p- value) 0.01
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Age and Recycling Enabling Factors
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Figure S3: The result of the cross tabulation of the age variable and the
recycling enabling factors variable in the borough of Westminster
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Recycling Behaviour Across the Age Groups N=417
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M | always recycle 77 49 75 179
H | sometimes recycle 13 2 6 9
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Figure S4: Indicating the number of respondents and their recycling behaviour
across the age groups
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Supplementary F: Council Staff In-Depth Interviews (Phase 3)

Council Innovation Team Interview Guide

What is the current research being undertaken by your team to influence
residents behavioural change or attitudes towards council policies?

What are the challenges faced in this research?
What are the achievements of this research?

Does any of this research focuses on public engagement and
communications?

Does any of this research on residents recycling or environmental
behaviours?

Do you have any current research collaboration with the recycling team?

What are the plans of the research team to bring about innovative solutions to
waste storage and behavioural attitude to waste dumping?

How would you describe the impact of the pandemic on your team research?
How did you cope with impact?
What are the lessons learnt from the pandemic?

Council Recycling Team Interview Guide

What are the barriers the council is facing in achieving a high recycling rate?

What are the results of the trial food waste collection?

Communications

In general, how would you describe the council recycling communication
objectives?

What are the mechanisms in place to monitor whether these objectives are
achieved?

What are the council current recycling communication strategies?

How is the council dealing with language barriers expected from a diverse
borough like Westminster?

What are the mediums of communicating recycling information to the
residents?

How do you know if the means of communication are achieving
communication objectives?

Facebook followers are very low (552), what are the plans to increase online
followers?
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What are the other possible means of social media apart from Facebook to
communicate to the residents?

Jarno mentioned the assisted collection service for vulnerable residents, could
you please explain how this work?

What is the mechanism in place to identify new residents to the borough in
order to communicate required recycling information to them?

What are your thoughts on using role models or public influencers to do paid
commercial on recycling?

Public Engagement

What are the council current public engagement activities or recycling events?
How often are these activities organised?
How would you describe the attendance levels at these events?

What are the factors that could possibly be causing the low or high
attendance?

What are there coordinated approach to organise constant site visit for
residents to recycling processing plants to dispel rumours about these
recycling myths?

How are the visits advertised?
How as the covid pandemic affect the public engagement with the resident.
How did you adapt to these impacts?

How do you process the feedback received after recycling events?

Incentives

How efficient is the council recycling incentive scheme in some selected
estates?

What is the objective behind incentives for selective estates rather than the
whole borough?

What is the estimate number of residents that participates in this incentive
schemes?

MRC use and non-use.

Are electrical items, clothes and shoe materials observed being dumped in
the mixed recycling bins collected at properties?

If yes, what is the average contamination levels of these materials on a
weekly or monthly basis?
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¢ What are the contamination levels observed in bins located at the recycling
centres?

e what eventually happened to contaminated recycling load or bin?
e How frequent are the MRC sites emptied, cleaned and maintained?

e What do you think in your experience is causing dumping of large card boxes
around the bins located at the MRCs?

e Accessibility issues for wheelchair users and blind residents
Recycling Bags

e How would you explain the process of waiting for 10 working days to received
them after ordering them online or by phone?

e What are the other options available in case of emergency if there are no
libraries close to the residents?

e Have the council observed the residents misusing the free recycling bag?
e Ifyes, isiton alarge scale?
¢ Do you think the use of recycling bags are sustainable?
Food Waste
e What are the plans to roll out the food waste service in the immediate future?
e What are the results of the trial food waste collection?
Recycling Collection Frequency
e What are the future plans to increase recycling collection frequency?

e What are the reasons for more frequent collection for rubbish than for mixed
recycling?

Table S7: Participant’s profiles for the in-depth interviews (Phase 3)

CP1 is the council waste and recycling manager that manages the team that
coordinated the borough waste management operation. He has been in the team for
more than 18 years. He also manages the council waste collection contractor and
consults with them on a daily basis.

CP2 is the council recycling officer appointed to manage the council recycling
communication, events, and engagement duties. CP2 has been in the post for more
than 5 years.

CP3 is the council research and innovation team manager that manages the
council’s overall strategy and intelligence functions through gathering of data to help
the council make informed decisions. CP3 team has collaborated with the recycling
team on many recycling projects. CP3 has been in the post for more than 13 years.

27



Table S8: The 7 initial themes grouped under the 3 final themes during
thematic analysis of the staff in-depth interviews (Phase 3 data)

Final 3 Themes 7 Initial Themes Grouped under Final
Themes
Communication and Engagement Communication/Engagement Strategy,

Transient Population

Service Physical Constraints, Recycling Collection,
Recycling Bags

Legislation Political Agenda, Recycling Rate Calculation

Supplementary G: Sustainable Recycling Indicators Cateqgories

The SRI enabling factors are defined as available, superficially available, or not
available depending on their availability or effectiveness in facilitating recycling
output. The different outputs are then categorised into three divisions from A to C.

Basically, if all the enabling factors are green then the recycling output will be high
(Category A) and if all the enabling factors are yellow then the recycling output will
be medium (Category B). Similarly, if all the enabling factors are red, the recycling
output will be low (Category C). These are the three basic categories.

Table S10 shows the different categories description and Table S11 indicates the
definition of the availability and the effectiveness of the enabling factors. These
tables can be used as references to allocate the category in the indicator against
recycling output or rate.
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Table S9: The different sustainable recycling indicator categories from Ato C

and their descriptions

SRI Categories

Description

Category A

Category A has a high recycling rate because all of the
enabling factors are green, which makes them to be available
and effective. The recycling rate will be high and greater than
60%.

Category B

Category B has a medium recycling rate but not all the enabling
factors are available, which makes the enabling factors to be
somehow available or effective and yellow. The recycling rate
will be in the range of 40% to 59%.

Category C

Category C has a low recycling rate where some of the
enabling factors are not available or effective and red. The
recycling rate will be less than 39%.
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Table S10: Definition of availability and effectiveness of each enabling factors
within the sustainable recycling indicator

Definition of Availability and

Effectiveness of Enabling Factors

Available/Effective

Superficially
Available/Superficially
Effective

Not Available/Not
Effective

Education and Environmental
Awareness

This enabling is effective
or available if most of the
residents are highly
educated or have high
degree of environmental
awareness

This enabling factor is
superficially available if most of
the residents have lower
educational qualifications or
have low degree of
environmental benefits of
recycling

This enabling factor is
not available if most of
the residents have no
educational
qualifications or no
awareness of
environmental benefits
of recycling

Clear Bin Labelling and Colour

This enabling factor is
effective if the recycling
information on the bin
labels are noticeably
clear and legible with no
ambiguity and different
waste streams bins have
distinct colours

This enabling factor is
superficially effective if the bin
labels are clear but not legible
and the bins for different waste
streams have the same colours

This enabling factor is
not available if the bin
labels are not clear, not
legible and the bins are
in the same colour

Adequate Internal Storage to

Segregate Waste into three Streams

This enabling factor is
available if there are
adequate internal space
to allow two or more
separate storage of
segregated waste
streams

This factor is superficially
available if there are no
adequate internal space for two
bins, but residents still manage
to store recycling in a makeshift
recycling bag and have bin for
rubbish

This factor is not
available if there is no
adequate internal space,
and residents only have
one bin for both
recycling and rubbish

Adequate External Recycling
Storage outside Properties

This enabling factor is
available if there are
adequate external space
to allow two or more
separate storage of
segregated waste
streams

This factor is superficially
available if there are no
adequate external space for
two bins, but residents still
manage to leave full recycling
bag on the pavement for
collection and have external bin
for rubbish

This factor is not
available if there is no
adequate external
space, and residents
only have one bin for
both recycling and
rubbish

Recycling Bag Accessibility

This enabling factor is
available if the recycling
bags are easily
accessible when needed
with no waiting time for
recycling bag to arrive

This factor is superficially
available if the recycling bags
are not easily accessible and
there is a waiting time for the
bags to arrive

This factor is not
available, if the residents
are not aware of how to
access the recycling bag
and requests for bags
are not completed within
the agreed waiting time

Public Recycling Centres Proximity

This enabling factor is
available if the public
recycling centres are
widely available in all the
wards and easily
accessible for resident’s
use

This enabling factor is
superficially available if the
public recycling centres are not
widely available in all the
wards, and it is not easily
accessible for resident’s use

This enabling factor is
not available if there are
no public recycling
centres for resident uses

Increased Frequency for Recycling

Collection

This enabling factor is
available, if the mixed
recycling materials are
collected more than twice
a week

This enabling factor is
superficially available if the
mixed recycling materials are
collected twice a week and
rubbish is collected up to four
times a week

This enabling factor is
not available if the mixed
recycling materials are
collected once in a week
and rubbish is collected
more than twice a week
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Supplementary H : Type of Residence and Micro Recycling Centres Proximity

The participants for the self-completed questionnaire were asked “Do you have an
on-street micro-recycling centre close to your home”. The question was asked to
determine how accessible the MRC are to the respondents. High accessibility of the
MRC can alleviate the lack of recycling storage facilities as emerged in the physical
factor theme in phase 1 results.

A chi-square test of independence was performed to examine the relationship
between the type of residence and MRC usage. The relationship between these
variables was significant, 2 (df=12, n=417) = 16.45, p-value = 0.04. This means that
all the respondents living in distinct types of residences showed different preferences
in the usage of the readily available MRCs.

The result displayed in Table S9 indicates almost the same usage between
inhabitants of houses and flatted properties with houses (with sharers) having the
highest usage of the MRC (59%).

However, in terms of properties close to a nearby MRC with no usage, respondents
living in flatted properties have a higher percentage of non-usage than respondents
living in houses. Also, respondents living in flats with family members are more
affected by the non- availability of MRC in their areas than other types of residence.
The following can be gathered from the analysis above.

e Houses with sharers have the highest usage of MRC because sharers buy
their individual shopping which will generate more waste than houses with a
family that will have one family shopping. Therefore, there is more tendency to
use the MRC instead of waiting for the weekly recycling collection.

e The trend explained above is not seen in flatted properties simply because the
majority of the flatted properties have communal bins where there is no
responsibility on the users to keep the communal areas clean and tidy. In
other words, the availability of communal bin storage gives little appetite to
use the MRC for the occupiers of flatted properties. Hence, a higher
percentage of nearby MRC with no user is found with respondents living in
flatted properties.

e That almost half or more than half of the respondents across each type of
residence have a close-by MRC facility, which may indicate that the MRCs
are well distributed and popular, and easily accessible by occupants from
different types of residences.

The findings detailed above agree with Letelier et al., (2021) and Li et al., (2020)
studies on recycling infrastructure proximity. Letelier et al., (2021) study shows
higher participation of residents in recycling activities when the distance to recycling
infrastructure was decreased. Li et al. (2020) argued that this factor (distance to
recycling infrastructure) is not a major barrier as shown in their study.
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Table S11: The result of the cross tabulate-n of the type of residence variable
and micro recycling centres (MRC) proximity variable in the borough of

Westminster

Do you have an on-street micro-recycling centre close to your home?

value

. Yes, and | Yes, but | do not Do not | Total

Type of Residence ) , No
use it use it know Percentages

House with family 0 o 0 0
members 49% 12% 25% | 14% 100%
Flat with family o o o o
members 55% 15% 22% | 8% 100%
House with sharers 59% 6% 25% | 10% 100%
Flat with sharers 52% 13% 25% | 10% 100%
Number of
Respondents At
Chi-Square Tests - p- 0.04
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