,/"/
University of / '
W Sunderland Sc/h?o_l __C-’f.PSYCh°|°9'Y-_:.‘:_".-E 1

To-Northumbria

Ay o n;,
INSIGHTS 7%\ B Unjversity

e

-For I _. ‘- £

=
i N | | | b~ -
| N A R | } AN ]
: e~ " - A - -
= S L | (
> v d v : i el - o Pl =" |
' ¥y ¥\ Ll ;'.r.Ir R oSl T N
{ N X
A P _
TR = et s
. i BCERl
o oy [
y !
",

January 2025

By Insights North East and the School of
Psychology at University of Sunderland



Executive summary

Increasing Resident Participationin Newcastle’s Food Waste Collection Scheme

Newcastle City Council is piloting a Household Food Waste Collection scheme for 5,183 homes in
Kingston Park, Newbiggin Hall, West Fenham, Benwell, Scotswood, and Wingrove, ahead of full
implementation in March 2026. This report presents findings from Phase One, a data collection and

analysis project, in the first four months of the pilot (September2024-January 2025).

Aresearch team from Newcastle and Sunderland Universities undertook primary data collection method
via an online survey distributed to all 5,183 households in the pilot to examine households' attitudes
towardthe foodwaste collection, theirawareness of food waste collection and willingness to participate
in food waste collection. The research team also examined patterns of household participation across

pilot wards using geolocation data collected by Newcastle City Council.

This research project aims to increase resident participation by understanding participation differences
and identifying engagement drivers. The research questions seek to generate actionable insights on

effective communications and engagement strategies that effectively promote behavioural change.

The goal is to help Newcastle City Council develop targeted interventions for different demographic
groups to maximise participation, defined as households placing their caddy for collection at least once

inafour-week period.

Key findings

Over 90% of survey respondents affirmed they would participate in food waste collection scheme.
However, given the rates of participation food collection schemes reported in other British cities and
international studies suggest are at best 60%, theseresults need to be taken cautiously as they suggest

self-selection bias fromrespondents.

The sample varied from the population significantly. There was a higher rate of female respondents than
in general population. There was an ethnic disparity between respondents and the population in NE4
area, with a greater proportion of white respondent than in the population. And the sample was more
educated, with much higher rates of advanced degrees than in the population. There are no significant

differencesinage andincome levels and the geographic spread of respondents was representative.

Giventhese differences between the sample and the populationin the pilot postcodes, we can make the
following observations. We can expect high participation in households where residents are of white
ethnicity and where women are responsible for waste disposal. Education levels also play a significant

rolein people’s willingness to participate in the waste collection scheme.
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An analysis of the comments left by respondents reveals that they have a positive view on food waste
collection overall but there are still concerns over health and safety as well need for better
communication onboth the scheme andhow the councildisposes the waste collected. Participantsalso
raised concerns about bin sizes, suggesting they should be proportionate to household size, as well as

the needto store binsindoors to prevent theft.

A second piece of data analysis measured actual participation in the scheme using geolocation marked
by bin collectors. The postcode district NE15 had lower participation in this scheme compared to other
postcode areas in the pilot. However, low participation was also observed across other postcode

districts.

Recommendations

Initial recommendations drawn from survey:

1. Provide detailed information to residents about the food waste journey after collection,
including processing methods, environmental benefits and how waste is transformed into
compost or renewable energy. Consider creating visually engaging materials and regular
updatesto maintain transparency and build trustin the council's waste management processes.

2. Consider distributing food waste bags proportionate to household size, perhaps offering
different allocations based on the number of residents in each home. Consider implementing a
targeted pilot scheme in selected areas to evaluate the logistical requirements and cost
implications.

3. Explore practical options for indoor food waste storage solutions that maintain hygiene to
prevent theft of caddies left outside properties. Consider providing guidance on potential
indoor storage solutions.

4. Explore the possibility of placing street food waste collection in areas with lower participation
rates and smaller dwellings. This can help focus the resources to areas with higher need for food
collection.

5. Experimentin the introduction of community composting facilities in mid to high participation
areas. Thisdoesnotonlyreduce the numberof food waste collected butcanalso teachresidents

onthevalue of using food waste to produce fertilisers for plants.

Data Recommendations
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1. Forthe fullrollout of food waste collection, itis critical to enable GPS tracking of caddies at the
point of distribution to allow for the development of a baseline. This will make further tracking of

household participation easier as the baseline data willbe in the same format as tracking data.

Recommendations for further research:

1. Conduct further qualitative studies in areas with the lowest participation rates to
understand why residents do not participate. This would include focus groups and

interviews within community group settings.

2. Create a panel data set of residents across the city of Newcastle to track their attitudes

and drivers of waste and recycling behaviour.

1.0 Introduction

Newcastle City Council (NCC) is introducing a new household food waste collection scheme ahead of
mandatory requirements set by the Environmental Act 2021 for all councils by the 31st March 2026. In
preparation for the city-wide implementation of the scheme, Newcastle City Council implemented a
pilot scheme, with over 5,000 residents taking partin a trial from September 2024 across six city wards:
Kingston Park South, Newbiggin Hall, Blakelaw, West Fenham, Benwell and Scotswood and Wingrove.
These wards roughly map onto the NE4, NE5 and NE15. Trial households were provided food waste bags
and caddies for their food waste disposal. Insights North East (INE) partnered with academics from
Newcastle and Sunderland Universities and with NCC to evaluate the pilot to identify both opportunities
and challenges to household participation on the food waste collection scheme in these areas and the

city.

The Food Waste Project aimed to assess residents' attitudes towards recycling and food waste in
Newcastle, with the goal of informing future council policies on this scheme along with other
sustainability initiatives. Thisreport summarises findings of two initial analyses of the food waste scheme:
a baseline survey and the tracker data from waste collection vehicles. The survey gathered attitudes
towards recycling and food waste, and tracker data evidenced actual household participation in the

trials.

The baseline survey was distributed to households withinNCC wards includedinthe food waste recycling
pilot (postcode districts: NE4, NE5, and NE15). This report introduces the survey findings and presents an

exploratory data analysis (EDA) with the following objectives:

i) To understand citizens’ attitudes regarding recycling and food waste, as well as their

willingness and barriers to participating in the scheme.
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ii) To identify the demographic and socio-economic characteristics of the respondents
and assess the representativeness of the sample compared to the broader population.

iii) To provide a descriptive overview of the survey data, offering insights that can guide
future, more detailed analyses.

iv) To offerinformation that might help NCC to plan the next phases.

The EDA was conducted using descriptive statistics and visualisations created with the R programming

language. All the scripts used for this analysis are available upon request.

In addition to survey responses, NCC also collected data on the usage of caddies distributed in the
designated postcode areas. Two tracking systems were employed to monitor the usage of these
caddies, startingfrom 9 December2024. Thisreport presents an analysis of the data collected fromboth

trackers during the initial monitoring period, from 09 to 30 December2024.

These analyses mark the beginning of an ongoing process with NCC, who continue to collect and analyse
datatrackingdata onaweekly basis. Theinsights from this continuous data collection willbe instrumental
in assessing the effectiveness of the food waste recycling initiative and making informed adjustments as

necessary.
Report Context and Limitations

Itimportant to contextualise the findings presented on this report by acknowledging several limitations
related to population data collected via surveys. The demographic information by postcode district is
based onthe mostrecent Census datafrom 2011 and 2021s. As the survey was conductedin 2024, there
may be demographic discrepancies due to population changes over time, which could affect the
accuracy of representativeness assessments. Some survey categories also differed from those used
by the Office for National Statistics (ONS), particularly for variables such as ethnic groups, age, income,
and education. These differences may hinder direct comparability between the survey results and ONS
benchmarks, potentially impacting the reliability of the analysis. There were also inconsistencies
between the available coordinates and those listed in postcode directories for the tracker data.
Additionally, the large number of observations present challenges for data visualisation, complicating
the clear interpretation of trends and patterns. These limitations should be taken into account when

interpreting the findings, and efforts will be made to address these issues in future analyses.

2.0 Descriptive Analysis - Survey Answers
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The first task of this project was to assess the willingness of households in the pilot areas to uptake the
food waste collection scheme. The team developed and administered an online survey to allhouseholds
included in the scheme. The survey included questions on participation on recycle schemes, in general,
and food waste schemes in particular, questions on attitudes to environment, communications and

socio-economic and dwelling characteristics profiling questions.

Out of the 216 observations, 161 completed the entire survey. Table 1 below presents descriptive
statistics for our main variable of interest—intention to participate in the pilot—and the socio-

demographic characteristics of our sample.

Table 1: Intention to participate and sample socio-economic statistics (N=161)

Variables Usable answers

Intention to participate (%)
Extremely likely to likely 95.6
Unlikely to extremely unlikely 4.4
Age (years/%)
Under 30 12.4
31-44 31.7
45-60 25.5
Over 61 30.4
Female (%) 63.7
Educational attainment (%):
No education 0.6
Primary 4.8
Secondary 26.7
Vocational 7.3
Tertiary 521
Ethnical group (%)
Asian or Asian British 1.4
Chinese 1.8
White 81.3
Mixed background 1.2
Other ethnic background, please specify below 2.4
Prefernotto say 1.8

Grossincome (%)
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£1-£39,999 43.6
£40,000-£79,999 24.8
Over£80.0000 4.8
Prefernotto say 26.7
Occupation (%)
Employed, full or part-time 60.4
Unemployed 6.7
Student 3.7
Homemaker 6.7
Retired 22.6

The table reveals that over 95% of respondents affirm their intention to participate in the pilot. This is
unusual and inconsistent with observation of levels of participation on household food collection

scheme across the UK and other countries, suggesting a very high self-selection bias.

Thus, this survey only enables a characterization of households that are likely to separate their food
waste. Turning to barriers to food waste disposal, the results reported in Table 2 indicate that none of the
barriers we identified were considered a sufficient deterrent to participation in food waste collection.
Thisis consistent with the attitudes towards the intention to participate inthe food waste collection pilot.
Once again, this suggests a high level of self-selection, with the sample likely capturing those already

committed torecycling and environment-friendly measures.

Table 2: Barriers to food waste disposal (N=159)
Averag Media

Variable e n

It is expensive to buy supplies (e.g. bags, kitchen caddy, etc.) to dispose food

waste 3.48 3.0
| do notwant to deal with the smell and mess sorting food waste at home 4.16 5.0
| do not have sufficient information on how to dispose food waste in my

household 4.55 5.0
It takes too much time and effortto sort food waste 4.68 5.0
lhave no control over food waste as other people in the house dispose of it 4,98 5.0

Note: We used a Likert scale where 1=strongly agree and 6= strongly disagree. So, a higheraverage
means that these barriers are less important.

3.0 EDA - Demographic and socio-economic data
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The survey indicated high levels of participation, but it is necessary to compare the data with the
population to identify potential biases. This analysis focuses on the demographic and socio-economic
characteristics of respondents, including gender, age, ethnic group, education, and income. Data are
analysed by postcode district, the most detailed level available in ONS data for these household

variables.

e Gender. Tables 3 presents sample and Census data proportions on gender. There it can be seen
that females are overrepresented in the sample across all areas when comparing with ONS data.
However, the difference between the sample and population proportions is smaller for the NE4

postcode area.

Table 3: Gender - Sample and Population proportion by Postcode

AREA TOTAL FEMALE MALE
Sample ONS Sample ONS  Sample ONS

NE15 49 33,906 37 17,396 n 16,510
(76%)  (51%) (22%)  (49%)
NE4 42 42,283 24 20,398 17 21,885
(57%) (48%) (40%) (52%)
NE5 66 50,082 45 26,286 20 23796
(68%) (52%) (30%) (48%)

Source: Survey (2024) and Census (2011)

e Ethnicity. Table 5 shows the ethnicity sample and Census data proportions. The demographic
distributions for ethnic groups were more closely aligned between the pilot household sample
and population compared to gender. Asian/Asian British individuals are slightly overrepresented
inthe 2 postcode districts. White individuals were underrepresented, though the differences are
less pronounced than those observed for gender. The White ethnic group is the predominant
group both in the sample and in the population, with higher proportions in NE15 and NE5 and a
lower proportion in NE4. The survey categories differ slightly, as "Chinese" was included as a

separate category.

Table 5: Ethnic Group - Sample Proportion by Postcode

AREA TOTAL WHITE MIXED ASIAN/ASIAN  OTHERETHNIC CHINESE
BRITISH GROUP
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Sample ONS Sample ONS Sample ONS Sample ONS Sample ONS Sample ONS

NE15 49 32,691 41 31,326 (0] 304 5 790 1 92 1 NA
(100%) (100%) (84%) (96%) (0%) (%) (10%) (2%) (2%) (0%) (2%)

NE4 42 37,437 24 20,948 1 1,01 6 12,247 1 1,400 0] NA
(100%) (100%) (81%) (56%) (2%) (3%) (14%) (33%) (2%) (4%) (0%)

NE5 66 49,103 55 46,107 (0] 454 7 1,715 2 288 1 NA
(100%) (100%) (83%) (94%) (0%) (%) (11%) (3%) (3%) (1%) (2%)

Source : Survey (2024) and Census (2011)

e Age. Inoursurvey we collected data on age using 6 categories, however these not coincide with
the ONS data. The sample proportions of different age groupsisreportedin Table 6, whereas the
Census data proportions are reported in table 7. In NE15 and NE5, the predominant age group is
31-44 years. Whereas in NE4, the largest proportion falls within the 45-60 age range; and sets it

apart from the other two districts in terms of its age profile.

Table 6: Age - Sample Proportion by Postcode
TOTAL 18-30 31-44 45-60 61-70 71-80 OVER

81
NE15 49 2 16 15 9 7 0
(100%) 4%) (33%) @1%) (18%) (14%) (0%)
NE4 42 10 8 16 5 3 0
(100%) (24%)  (19%) (38%) (12%)  (7%)  (0%)
NE5 66 7 26 9 17 6 1
(100%) M%)  (39%) (4%) (6%) (9%  (0%)

Source : Survey (2024)
The ONS uses different age ranges, which limits the ability to make a complete comparison. Most of the
population across all three areas falls within the 25-49 age range. This illustrates the NE4 postcode area

age demographic diverged from the distribution reportedin the most recent census data.

Table 7: Age - Census Proportion by Postcode

ARE ALL 0-24 25-49 50- OVER
A 64 64
NE15 32,691 9,793 10,763 6,508 5,627

(100%) (30%) (33%) (20%) (17%)
NE4 37,437 15176 14,114 4,658 3,489

(100%) (41%) (38%) (12%) (9%)
NE5 49,103 15,031 15,710 9,114 9,248

(100%) (31%) (32%) (19%) (19%)

Source: Census (2011)
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Education. Figures1and 2 demonstrate the educational profile of the food waste pilot sample

overall and by postcode area, respectively NE15 has a higher proportion of postgraduates in the

sample. Across all three areas, most respondents hold higher education degrees.

Figure 1: Education Levels (Proportions)

Proportion of Education Levels by Postcode

100%

Education Level

. Prefer not to say

. No formal education

. Primary education

. (GCSEs or equivalent

. A levels or equivalent

. focational or technical training

. Undergrad
. Postgrad

75%

50%

Proportion

25%

0%

NE15 NE4 MNES
Postcode

Source: Survey (2024)

Income. NE4 has the highest proportion of respondents in the top income brackets (£80,000-

£99,999 and £100,000 or more). It is also noteworthy that many respondents chose not to

disclose theirincome (N=42).

Figure 2: Income Range by Postcode (Proportion)
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Proportion of Income Range by Postcode

100%

Income Range

. 19,000 or under
. 40,000 - 50,899
. 50,000 - 99,999

. 100,000 or over

50%

Proportion

0%

NE15 ME4 MES
Postcode

Summary of Demographic Profile for Pilot Participants

Gender Representation

e Across all areas (NE4, NE5, and NE15), female respondents are overrepresented compared to
population data, though NE4 has a closer match between sample and population proportions

than the otherareas.
Ethnic Groups
e Whiteindividuals are the predominant group in all areas, with the highest proportionsin NE15 and

NE5 and a comparatively lower proportion in NE4.

e Asian/Asian British respondents are overrepresented in the sample compared to population

data, particularly in NE4.

e Survey categories differ slightly from ONS categories, with "Chinese" treated as a distinct
categoryinthe survey.
Age Distribution
¢ NEI5andNE5 have a predominant age group of 31-44 years, while NE4’s largest age group is 45-

60 years, makingit unique in thisrespect.

e Most of the population in all areas falls within the 25-49 age range, but differing ONS age
categories limit exact comparisons.
Education Levels

¢ NEI15hasthe highest proportion of postgraduates amongrespondents, though highereducation

degrees are common across all areas.

e Educational attainment does not appear to correlate directly withincome levels across areas.
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Income Levels

e NE4 has the highest proportion of respondents in the top income brackets (£80,000-£99,999
and £100,000 or more).

e Manyrespondents chose notto disclose theirincome (N=42), which affects the completeness of

income data.

4.0 Comments from the survey
(Qualitative Analysis)

In addition to the closed-format questions, the survey provided respondents with an opportunity to
express their concerns. While quantitative analysis is hindered by sample bias, the qualitative comments
provided at the end of the survey proved to be a valuable source of evidence on obstacles and issues
related to the scheme. Most respondents were satisfied with the scheme, as illustrated by the sentiment

analysisin Figure 4.

Figure 3: Sentiment Analysis (R Studio).

Sentiment Score Breakdown
75

sentiment

. negative
. positive

Total Word Count

negative positive
Sentiment

A sentiment analysis is a way for computers to "read" text and figure out whether the emotions in that
text are positive, negative, or neutral. It works by looking at the words people use and comparing them
to a predefined list of positive and negative words. This analysis was validated through a content
analysis of the comments.

While there was generally a positive attitude to food waste collection, some respondents raised

concerns about rodent issues, the use of plastic bags, and a lack of clarity regarding the handling food

Food Waste Project Report 1

12



waste after collection. Then there were a number of comments that could be categorized in twelve

different categories presented below.

1.

10.

11.

12.

Incentives: Offering rewards, such as free car charging vouchers from electricity generated by
food waste ordiscounts on council-produced compost.

Awareness and Information: Using public announcements, distributing more leaflets, and
providing clearer details on the scheme’simpact.

Targeted Engagement: Focusing on students, who are believed to waste more food.
Alternative Services: Offering free garden waste collectionsinstead of food waste collection.
Bag Concerns: Clarifying whether the distributed bags are biodegradable due to concerns
about plastic use.

Bin Capacity and Accessibility: Providing larger bins for biggerhouseholds and offering outdoor
foodwaste bin options forlarge families.

Reminders and Cleanliness: Sending collection reminders and investing in street cleaning
efforts.

Education and Enforcement: Incorporating waste education in schools and enforcing stricter
penalties forillegal dumping of items like mattresses and trolleys.

Safety and Security: Placing caddies inside gates to prevent theft.

Service Expansion: Extending food waste collection across the entire city.

Additional Waste Streams: Including cooking oil in the collection programme.

Clearer Guidelines: Providing explicit instructions on what can and cannot be placed in the food

waste bin.

One respondent complained about the absence of brown bags, while another raised concerns that

placing distributed bags on or inside bins after collection could resultin theft. Someone has also asked

about storing the big caddy outside and safety. Others mentioned lack of space to store the bins.

Another reinforced the need to collect the bins weekly. Despite a few negative comments, most

respondents were enthusiastic of the trial.

To conclude, while our survey did not provide detailed information on the profile of households willing to

participate in the food waste collection scheme, it did provide insightsintoissues that motivate or hinder

participation. While these generally aligned with findings from previous academic research and the

intuition of the Newcastle City Council officers, they nevertheless raise questions that require further

examination.
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5.0 Scheme Participation

Actual participation in the scheme was objectively measured using two GPS-enabled trackers (“B” and
“C”), which recorded the use of the caddies. The alarm is pressed when the council waste collection
operative empties the outdoor food waste bininto the collection vehicle. The data feeds into a CSV file,
containing the following columns: “timestamp”, “server.times”, “ident”, “position.latitude”,

“positin.longitude”, “position.altitude”, “alarm.event”, and “position.speed”. The datasets are shared

with INE on a weekly basis.

The following maps illustrate the caddies presented for collection (points). The points represent that
households presented the caddies on a specific date according to their coordinates (“position.latitude”
for latitude and “position.longitude” for longitude). In the dataset, participation in the scheme is

”

indicated where the variable column “alarm.event’s” value equals TRUE.

Figures4ato4e showthe caddies presentedfrom 9 December2024to17 January 2025 divided by week.
The points illustrate the households that used the caddies distributed by the council. They show that
participation (quantity of points) decreased from 23 December2024to 03 January 2025.

Note all the following visuals are static maps - Interactive maps were provided to the Council through a
Power Bl dashboard and ArcGIS, enabling officers to zoom in and out to identify households and areas

with varying levels of participation in the scheme.

Figure 4a: Caddy Presented (9-13 Dec 2025) Figure 4b: Caddy Presented (16-20 Dec
2025)
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Figure 4c: Caddy Presented (23-27 Dec 2025) Figure 4d: Caddy Presented (30 Dec-3 Jan
2025)
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Figure 4e: Caddy Presented Figure 4f: Caddy Presented
(06-10 Jan 2025) (13-17 Jan 2025)
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Data was collected from 09 December, because one of the trackers was not working before this date.
The following map (Figure 5) illustrates the density of caddies used from 09 December to 03 January
2025. Frequency was calculated with the count of times a household used the caddies (pressed the
alarm) in the entire period (09 December to 03 January). The size of the bubbles indicate higher

frequency.
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Figure 5: Caddy Presented (9 Dec - 03 Jan 2025) (Frequency)
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Source: Trackerdata. Produced with ArcGIS. The sizes of the circles represent the frequency (times the
caddies were used during the period).

Overall, the postcode district NE15 had lower participation in this scheme compared to other postcode
areas in the pilot. However, low participation was also observed in specific areas across other postcode
districts. Participation clearly decreased from 23 to 27 December 2024, probably due to the Christmas
break.

Furthermore, the data revealed some inconsistencies. When compared to the distributed caddies, we

foundinstances where “event.alarm” = TRUE occurred outside the designated distribution area.
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Figure 6 illustrates thisissue:

e Green diamonds represent the locations where the caddies used between 20 and 24 January
2024.

e Greycirclesindicate the locations thatreceived the caddies.

Notably, two areas contain green diamonds without corresponding grey circles, indicating caddies in
locations where none were initially distributed (Between NE3 3QS and NE3 3QD and close to NE15 7PA) .

Figure 7: Caddies distributed (grey) vs caddies presented for collection (green) on
20 - 24 January 2025
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Additionally, we analysed the number of bags used by residents, using the following heatmaps to
illustrate bag usage by postcode area as a proxy for participation. In some cases, alarms were triggered
outside the designated distribution area. Since the collectionvehicle only services specific streets within
its round, alarms activated beyond this area are likely due to occasional GPS drift. The heatmaps use
colour intensity to represent usage, with darker shades indicating higher bag usage and lighter shades
representing lower usage. While this may reflect variations in food waste generation among residents, it

also serves as anindicator of participation, as it highlights the number of bags used.
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Figure 8.a Caddy bags used in NE4 and NE5
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Figure 8.b Caddy bags used in NE5
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Figure 8.c Caddy bags used in NE15

cast venton

o Legend

pOStco *?al,y Denton Burn
“bags / 7

Stocksfield
Avenue Primary
School

Benwe“ Hill Rﬂad

[
ol
Ashton ¢
John _Marley S bert's
Training
Workshops
)
Excelsior &
Academy
Evangelical
Excelsior
ST
% e E
Academy S:\ Werog Avenye N i
SR %
5 Wic p Old Benwell old Buliyi
@ 45 Ogg Gro
erfw_,,.’? Axwell Park Betrs Aveny
. O3y View Allotments Benwell
o,
48 O:Fror
nghﬂm Roay L3 4,%
St Margaret's £ Ok Benwell Dene
Church Esri Comremffy Maps Contributors, Esri UK, Esri, TomTom, Garmih F8aRkE8pEne
Ha\g GanTarhnnlnniae In- METU/NUESINEHRME

The ArcGIS and Power Bl files created for this project enables zooming in and out on all maps, allowing

users to view caddy usage by date.
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local government organisations and universitiesin the North East of England, and academic experts from

Newcastle and Sunderland Universities.

Nayara Albrecht is a postdoctoral researcher at Newcastle University and was responsible for co-
designing the survey, analysing the data, and creating the visuals. Diogo is a Senior Lecturer in
Agribusiness management, he coordinated the academic element of the project, lead the survey design
and descriptive data analysis, as well as editing the report. Patricia is a Lecturer in Sustainable and
Responsible Business at Newcastle University. Stephanie Wilkie is Associate Professorin Environmental
Psychology in the School of Psychology, University of Sunderland, Sunderland. She contributed to the
survey design and production of thisreport. Jecel Censoro, Lead for Climate Action of Insights North East

coordinates this project.
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