
Latest insights on food waste reduction interventions

Task 1.2 of Let’s make it easier being green

February 2024, Geertje van Bergen, Karen de Rosa Spierings, Machiel Reinders*

*Corresponding author: Machiel.Reinders@wur.nl



2

Report 2554, Final Version 2

Information and/or data as presented in these slides are part of project 6234240000, commissioned and financed by the Ministries of Economic 
Affairs and Climate (grant TKI LWV22.204) and a consortium of partners (Samen Tegen Voedselverspilling, Unilever, Too Good To Go, PWN, 
WML). This information shall be treated as confidential until 09/2024. These slides are available at https://doi.org/10.18174/653309 and were
reviewed by Hilke Bos-Brouwers and authorized by Ben Langelaan. The research that is documented in this report was conducted objectively by 
researchers who act impartial with respect to the client(s) and sponsor(s).

All copyrights reserved under the license All rights reserved. Citation name: WFBR, 2554 Let’s make it easier green.

This research project has been carried out by Wageningen Food & Biobased Research (WFBR), Wageningen Economic Research (WECR), which 
are part of Wageningen University & Research, and by KWR Water Research Institute (KWR).
Contact WFBR, PO box 17, 6700 AA Wageningen, The Netherlands, T + 31 (0)317 48 00 84, E info.wfbr@wur.nl, www.wur.eu/wfbr. 

© 2024 Wageningen Food & Biobased Research, institute within the legal entity Stichting Wageningen Research.
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system of any nature, or transmitted, in any form or by any means, 
electronic, mechanical, photocopying, recording or otherwise, without the prior permission of the publisher. The publisher does not accept any liability for 
inaccuracies in this report.

Latest insights on food waste reduction interventions

https://doi.org/10.18174/653309
mailto:info.wfbr@wur.nl
http://www.wur.eu/wfbr


3

 Introduction project

 Introduction literature scan

 Results

● Tier 1 articles

● Tier 2 articles

● Grey literature

 Conclusions and recommendations

 References

Table of content



Introduction project



Overall project goal

To select, develop and test behavioural 

change interventions to move 

consumers towards pro-environmental 

behaviours. 

 To develop effective and feasible 

interventions that are accepted in real-life 

situations and consistently reduce water 

usage and food waste in households.

Let’s make it easier being green
TKI LWV22.204
1-4-2023-31-3-2026
Webpage

https://www.wur.nl/en/research-results/research-funded-by-the-ministry-of-lnv/soorten-onderzoek/kennisonline/interventions-to-enable-consumers-to-reduce-their-water-use-and-household-food-was.htm
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Project structure

WP1: Overview of current knowledge 

Insights from literature and research methodology 

WP2: Select or develop measurement methods 

WP 3: Water Use Case:

testing interventions in practice 

WP 4: Food Waste Case:

testing interventions in practice

WP 5: Project coordination & dissemination: 

Project communication and exchange of generic learnings from both cases

Aim: To select, develop and test behavioural change interventions to move 
consumers towards pro-environmental behaviours.
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WP1 – Activities & partners

WP1: Overview of current knowledge 

Insights from literature and research methodology 

Activities 1.1 Literature and practice scan on promising consumer household water 
reduction interventions including scan of existing initiatives, ways to measure water 
use and other activities from the water utility companies (interviews with ‘case 
owners’ from the different companies). 

1.2 Literature scan about latest insights on household interventions to reduce 
food waste including mapping of outcome measures to assess effectiveness, 
acceptance and feasibility. 

1.3 Review literature on maintenance of behaviour change: habit formation, 
reward & reinforcement and scope relevant models and theories for food waste 
reduction behaviours. 

Partners WR, KWR, Unilever in lead with support of PWN, WML, TGTG

Timing April 2023 – December 2023



Introduction literature scan
1.2 Literature scan about latest insights on household interventions to reduce food waste
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 This literature scan aims to provide an overview of latest insights on drivers, barriers of 

household food waste reduction.

 Moreover, it helps to identify effective intervention strategies to change the target 

behaviour, and to formulate the intervention design that will be tested in WP4 (Food 

Waste Case: testing interventions in practice)

 Finally, the literature provides input for the selection of outcome measures to assess 

food waste behaviour (i.e., follow-up in Task 2.2) as well as for other measures and 

methodologies that can be used in interventions (i.e., follow-up in Tasks 2.3 and 2.4)

 This deliverable provides a ‘highover’ and concise overview of what has been found in 

the literature, and is not intended as a detailed reference work on the existing literature

Introduction
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 Gathering insights from scientific articles from the past 10 years

● What interventions are proven effective?

● What do those interventions look like?

● Long-term effects?

 Supplement with non-scientific (grey) literature

 Conclusions and recommendations for food waste reduction interventions

Approach
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 The studies selected from our literature search were placed in the COM-B behaviour change model. This model 
describes three conditions for behaviour in which individual characteristics, the role of the environment, 
conscious and unconscious processes are taken into account (Michie et al., 2011). To change behaviour, all 
three factors come into play, and one or more of the three factors may be stimulated. 

 In the case of, for instance, reducing food waste, it could be that only the physical capability is lacking (e.g. one 
does not know what to do with leftovers), or the social environment disables the behaviour (e.g. one is not 
encouraged by others to avoid food waste), or the motivation is lacking (e.g. one does not find food waste 
important enough), or a combination of one to three of these factors.

Conceptual framework: the COM-B model

Capability

Psychological and physical 
capability to conduct the 

specified behaviour

Motivation

Opportunity

(Automatic) mechanisms that 
activate or hinder behaviour

Physical and social environment 
that enables or disables the 

behaviour

Behaviour

https://implementationscience.biomedcentral.com/articles/10.1186/1748-5908-6-42
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1. Determine search terms

● Based on brainstorm with partners to determine framework (21 March 2023)

● Together with librarian WUR specified

● Search in Scopus and Web of Science

2. First screening

● Read relevant review papers

3. Second screening

● Quality assessment of papers

Approach literature search – Three steps

The selection of papers 
pertaining to each step is 
graphically depicted in the flow 
chart on the next slide
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Flow chart for the selection of relevant papers
Library search 

Scopus
747 articles

Library search 
Web of Science

709 articles

Combined
888 articles

490 articles 
excluded

373 articles 
excluded

Tier 1 papers
6 articles

Tier 2 papers
19 articles

Titel and abstract scan
398 articles

568 duplicates 
removed

Quality scan
25 articles



14

• Four criteria were used to define the query to identify studies in the scientific literature: 
1. The study should focus on food waste; 

2. The study should focus on consumers and/or households;

3. The study’s outcome variable should be some kind of reduction or prevention behaviour;

4. The study design should be an intervention (experiment). 

• For each criterion, search terms consisting of several keywords were combined into a 
query. 

• Two separate queries were specified in the syntax of Web of Science and Scopus.

1. Determine search terms
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1. Article search: Scopus and Web of Science

Search query (example Scopus):

Other search criteria:

Result Scopus: 747 articles; Results Web of Science: 709 articles

Language English OR Dutch
Year of publication past 10 years (from 2013 onwards)
Type of documents articles, reports, review papers
Databases Scopus, Web of Science
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 2 recent and relevant reviews were found in this set of papers 
decided to read those two first

Relevant review papers
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Review 1: Simões et al (2022)

• 96 papers included, including 18 interventions 

• Conceptual map linking interventions to drivers 
and barriers for food waste behavior (which can 
be linked to the COM-B model)

• Conclusion: 
“Interventions that provide information and raise 
awareness are the most common ones reported in the 
literature and are considered crucial to change 
consumer food waste behavior. However, they need to 
be complemented with other types of interventions to 
promote effective behavior changes.”

• This review paper aimed to draw a conceptual map and does not look at the 
effectiveness of interventions
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2. Review 2: Barker et al. (2021)

• 16 articles and 2 reports in scope, subjected to ‘critical appraisal checklist’

• 4 studies remained that were determined to be of higher quality that showed reliable 
results with three nudges used: use of social norms, reminders and disclosure.

• This systematic review aimed to get insight in the evidence around interventions using 
nudges for food waste behaviour change. However, only evidence for nudging effects on 
food waste recycling were found, which is not our focus in this project

• Self-reported waste is relevant and reliable for the project, if used in an intervention 
context (pre-measurement) and specifically asked about (van Herpen et al. 2019)

• Conclusions
“Paucity of quality primary studies using interventions with nudge for food waste behaviour change” 
[...]  “There is reliable information on the effectiveness of nudges for food waste recycling 
interventions when incorporating nudges of social norms, reminders or disclosure alongside use of 
social norms.”
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 Articles from Simões et al. review complemented by (potentially) relevant papers from 

Scopus/Web of Science search

 Second round screening (scope): 25 articles

 Subjected to quality assessment and further analysis (see excelfile)

Second screening

https://wageningenur4.sharepoint.com/sites/EASYBEINGGREEN/Gedeelde%20documenten/03_Activiteiten/01_WP1%20-%20Literatuurinzichten/T1.2%20Food%20waste%20case/FW%20interventions_Literature%20review.xlsx
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 Quality assessment  (from: A National Strategy to Reduce Food Waste at 
the Consumer Level (2020))

 Results:
● 6 articles Tier 1 (4x yes)
● 19 articles Tier 2 (< 4x yes)

Quality assessment

NB. If all are 
answered with yes: 
Tier 1; if not: Tier 2

1. Was an intervention implemented?

2. Was wasted food measured (not just changes in intentions to 
waste or in behaviours that could reduce waste)?

3. Did the study design permit analyses to isolate the causal effect of 
the intervention?

4. Were statistical analyses adequate for determining statistical 
significance?

https://nap.nationalacademies.org/catalog/25876/a-national-strategy-to-reduce-food-waste-at-the-consumer-level
https://nap.nationalacademies.org/catalog/25876/a-national-strategy-to-reduce-food-waste-at-the-consumer-level


Results: Tier 1 articles



22

 Intervention duration ranging from one moment (which consisted for example of 
participants that had to read an educational article on food waste) up to 12 weeks

 5 of the 6 articles combine multiple intervention techniques: significant effects found 

● Often based on the ‘Love food, hate waste’ campaign of the Waste and Resources Action 

Programme (https://wrap.org.uk/)

● Always a combination of ‘goal setting’ (information, prompts) and ‘goal striving’ (instructions, 

making it easy) techniques (COM-B: motivation & ability)

● Few ‘opportunity’-interventions from COM-B model  difficult to adapt personal environment 

(household)

 1 article presented a ‘information-only’ intervention (Shaw et al. 2018): no effect found

Tier 1 articles

https://wrap.org.uk/
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 Example of a relevant intervention: "Reduce Food Waste, Save Money"

 Aim: Encouraging reducing money wasted on food by enhancing perceived behavioral control through 
food literacy messaging.

 The messaging focused on the following tips: improve food planning; efficiently purchase, store, and 
prepare food; and utilize leftovers effectively

 Intervention Package (see also the visualization on the next slide):

 A 4-L container to extend produce life

 "Reduce Food Waste, Save Money" postcard affixed on the container, Fridge magnet version of 
the postcard, Explanatory letter, Freezer stickers & Grocery list pad

 Email Reinforcement: Over 2 weeks, five email messages sent to treatment households, aimed at 
reinforcing the idea that reducing food waste saves money.

Example intervention: van der Werf et al. 2021 
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Example intervention: van der Werf et al. 2021

+ +

CapabilityMotivation

Prompt

Instructions

Making it easy

Information

Information

5 e-mails in 
2 weeks 

after 
receiving 

box

Instructions
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 4 out of 6 studies found a significant reduction in food waste 
● 3 x self-reported (measured in detail) (Romani et al. 2018, Roe et al. 2022, Cooper et al. 2023)

● Largest effect (79% reduction of food wasted during dining) after a tailored intervention with a 
personal coach (Roe et al. 2022)  working with personal coaches seems not feasible in the 
scaling up of interventions

 No evidence of long-term effects
● 2 studies did a post-measurement

● Cooper et al. 2023 (8 weeks post-intervention): less waste than pre intervention, but 
no difference with control group

● van der Werf et al. 2021 (2.5 years post-intervention (T2), reported in Everitt et al. 
2022): no difference from T1 in treatment households, interpreted as a sustained effect 
of the intervention, but (a) no comparison done with T0 (baseline), and (b) no Time x 
Treatment interaction effect.

● Study with longest intervention (12 weeks; Soma et al. 2020): no effect
Possible cause: low engagement (participants involved showed a trend in the right 
direction, but made little use of the tools offered)

Tier 1 articles



Results: Tier 2 articles
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 13 field studies
● 8 intervention studies

● 5 ‘natural’ experiments (no intervention)*

 6 online experiments

Tier 2 articles

* A natural experiment can be defined as a 

study in which individuals are exposed to the 

experimental and control conditions that are 

determined by nature or by other factors 

outside the control of the investigators. The 

process governing the exposures arguably 

resembles random assignment. Thus, natural 

experiments are observational studies and 

are not controlled in the traditional sense of a 

randomized experiment (an intervention 

study).
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 Food waste (FW) measurements: waste audits (4x), self-reported FW (3), FW prevention 
behaviours (1x)

 Duration varying from 1 moment to 3 months

 Usually combination of ‘goal setting’ (information, prompts) and ‘goal striving’ 
(instructions, making it easy) techniques (COM-B: motivation & ability)

 2 technology interventions: smart bin (E-COmate; Lim et al. 2021), FW apps (To Good To 
Go, TotalCtrl Home; Mathisen et al. 2022)

● Small-scale, mostly qualitative (FW not the primary outcome measure)

 6 of 8 articles report a significant reduction in FW, but

● no control group in 3 studies (participation in intervention alone could explain effect)

● 3 studies statistically questionable (e.g. no comparison with baseline; unclear how 
many/which participants were included; questionable outcome measures)

Tier 2 articles: interventions



29

 Information campaign of retailer (2 articles: Young et al. 2017, 2018)
● Survey of supermarket customers: (overly) optimistic interpretation results (self-reported FW 

reduction, even for customers who have not seen or read about the campaign)

 ‘Pay-as-you-throw’ program (van der Werf et al. 2020): pay for bin size (S, M, L, XL) + 
free organic waste & recycling bins

● More waste separation/recycling, but not less FW

 Introduction “Eetmaatje” in NL (distributed free of charge to AH customers) (van Dooren 
et al. 2020)

● Indirect impact measurement (via national surveys & waste audits before vs. after 
introduction); downward trend in amount of cooked pasta/rice in waste audits since 
introduction “Eetmaatje” (but not significant); Users “Eetmaatje” report less FW plate waste

Tier 2 articles: ‘natural’ experiments
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 Meal boxes: survey among ‘Hello Fresh’ customers in 6 countries (Schuster et al. 2022)

● FW probability and quantity compared between meal boxes and traditional meals; distinction 
between preparation waste (food that was supposed to be prepared but not prepared), 
cooking waste (food that was prepared but not served on a plate) en plate waste (food left 
on plate uneaten)

● Preparation waste was more likely to occur for meal boxes than for traditional meals, but 
when it occurred, the amount was smaller.

● Cooking waste was less likely to occur for meal boxes than for traditional meals, and when it 
occurred, the amount was smaller.

● Probability of plate waste was higher for meal box meals than for traditional meals, but when 
it occurred, the amount was similar

Tier 2 articles: ‘natural’ experiments (continued)
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 Effects of ‘information’ on FW reduction intentions (5x) / waste-prevention behaviours
(1x)

 Comparisons between different 'information' conditions (usually no comparison with 
control/'no information' condition)

● General information (environmental and/or financial benefits of FW reduction) 

● System-related (‘knowing what’) vs. action-related (‘knowing how’) information

● On-pack waste message: “Reduce waste” vs. “don't waste” vs. “stop waste”

● Framing (gain vs. loss) X Emotion (gratitude for having vs. gratitude for not having)

● Date label types (safety-related vs. quality-related) with or without freshness indicators

 General conclusion: framing matters 
(but specific results not directly relevant for WP4)

Tier 2 articles: online experiments



Results:‘Grey’ literature
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 Waste and Resources Action program (WRAP): Love Food, Hate waste 
(https://www.lovefoodhatewaste.com/)

● Toolkits/materials free to download from the website

● Used in multiple scientific studies

 Oz Harvest report (2021). Halving household food waste: which behaviours matter? 

● 35 behaviours identified and prioritized based on Impact Likelihood matrix (see graphic on 
next slide)

● Presented as “evidence-based” (but unclear what is meant by that)

‘Grey’ literature

https://www.lovefoodhatewaste.com/
https://www.ozharvest.org/halving-food-waste-report/
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Impact likelihood Matrix (OZ Harvest (2021))
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 “Identified target behaviours that combine the highest impact, likelihood and 
opportunity factors are:”

OZ Harvest (2021)

= intervention WP4

In Sept ’23 in the Netherlands introduced 
by STV & Voedingscentrum

Oz Harvest (2022): Use-it-up Tape
Use leads up to 40% FW reduction 
(Tier 2 study: no control group, sample bias, 
lack of methodological detail)

https://www.ozharvest.org/app/uploads/2023/05/OzHarvest-Use-It-Up-Tape-Impact-Study.pdf


Conclusions & recommendations
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 Evidence for effective interventions still very limited

 Use a combination of intervention techniques (motivation + ability) to induce 
desired behaviour

 No evidence (yet) that consumers retain the desired behaviour

● Engagement seems key

● Self-monitoring (feedback) possibly effective, but how long do people keep it 

up?

 What is needed for sustained behaviour change?  this will be studied in 
Deliverable 1.3 (Review literature on maintenance of behaviour change)

Conclusions & recommendations for WP4
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