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Abstract

Household food waste is a major contributor to the total food waste from all sectors

globally. Food waste undermines sustainability and reduces the resilience of food sys-

tems. The current foodwaste statistics, especially in high-incomeeconomies, indicate a

need to rethinkhowhouseholds canbemotivated to reduce foodwaste.Generally, per-

suasivemessages can be used to create positive behavior change. But there is yet to be

explored potential to influence food waste behavior using messages. Thus, this paper

employs behavioral insights to assess the effectiveness of message domains, contexts,

and composition in encouraging households to reduce food waste. We find that mes-

sage domains and composition influences the intent to reduce foodwaste. The odds of

motivating food waste reduction are higher using the loss domain framed messages

with financial outcomes, and the gain domain framed messages with environmental

outcomes. Moreover, composite messages are more likely to encourage household

foodwaste recyclingbehavior. Thepaper shows that improvingbehavioral changemes-

sages in terms of message appropriateness and clarity is pivotal to implementing an

effective instrument.
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1 INTRODUCTION

Globally, food losses and food waste have drawn concern in recent

years. On the one hand, almost 30% of food produced for human

consumption is lost or wasted (Ananno et al., 2021; Schanes et al.,

2018). On the other hand, approximately 769 million people experi-

enced severe food insecurity globally in 2017 alone, a rise compared

to the recent past (FAO, IFAD, UNICEF, WFP and WHO, 2018). The

recognition of the problem of foodwaste features in the call to address

the issue in theUnitedNations’ SustainableDevelopmentGoals (SDG).

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.

© 2022 The Authors. Food Frontiers published by John Wiley & Sons Australia, Ltd and Nanchang University, Northwest University, Jiangsu University, Zhejiang

University, Fujian Agriculture and Forestry University.

Specifically, SDG 12.3 aims to halve per capita food waste and reduce

food loss globally by 2030 (United Nations, 2015).

In this paper, we focus on food discarded in households, which is fit

for human consumption. This is because households are a major con-

tributor to food waste, particularly in high-income countries (Ammann

et al., 2021; Jribi et al., 2020; Pearson et al., 2013; Porpino et al., 2015).

It is often advocated that curtailing food waste requires a substantial

reduction in the foodwasted by households.

A wide body of household food waste research aims to understand,

predict, and reduce food waste using the theory of planned behavior

Food Frontiers. 2022;1–15. wileyonlinelibrary.com/journal/fft2 1
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2 BEGHO AND ZHAO

(TPB). The TPB is based on the assumption that people have deliber-

ate control over their behavior. That is, a person’s behavioral intention

and, consequently, their actual behavior is impacted by a combina-

tion of the person’s attitude, opinion, perceived behavioral control,

and subjective norms (readers can refer to Graham-Rowe et al., 2015;

Oehman et al., 2022; van der Werf et al., 2019 for a detailed discus-

sion of this theory and its modifications). The TPB has been useful in

establishing the underlying factors about why household waste food.

But there is yet to be explored potential to influence personal atti-

tudes and perceived behavioral control using persuasive messages

(as shown in nonfood studies, e.g., Robbins & Niederdeppe, 2015;

Stadlthanner et al., 2022). Specifically, there is a gap in the under-

standing of how these constructs can be impacted through messaging

with the goal of influencing food waste behavior. There are also mixed

conclusions in the literature as to the environmental attitudes, moti-

vations, or moral reasoning behind food wastage and why it should be

reduced.

In many countries, the determinants of household food waste

have been identified and tailored into food waste prevention strate-

gies, including laws to reduce food waste, voluntary agreements,

and information campaigns (Benyam et al., 2018; Chen & Chen,

2018; Lin & Guan, 2021). Among these actions is the use of per-

suasive messages as a strategy to motivate households to reduce

waste. However, the influence on attitudes and behavioral inten-

tion depends on the choice of the message frame and the context.

Specifically, on the one hand, it is argued that food-related mes-

sages framed in terms of the benefits (gains) are more persuasive

than messages framed in terms of the costs (losses) associated with

food waste habits. On the other hand, contrary findings have also

been reported. Often the outcomes are generalized without the

message specificity, structure, context, and composition taken into

account.

Notably, the current statistics on the trend and levels of household

food waste suggest that some of these approaches need rethink-

ing if the goals of getting households to voluntarily reduce their

food waste are to be met. Thus, improving behavioral change mes-

sages in terms of the call to action, message appropriateness, and

clarity is pivotal to designing and implementing an effective and

efficient instrument. Thus, the objectives of this paper are to inves-

tigate via a behavioral economics approach the effectiveness of dif-

ferent (i) message domains, (ii) message contexts, and (iii) message

detailing or composition in encouraging households to reduce food

waste.

The rest of the paper is presented as follows. In Section 2, we high-

light the justification for the population and methods chosen in the

paper. We also present the theoretical framework in Section 2. In

Section 3, we describe the methodology and data. In Section 4, we

present the results, andwe explain the findings in Section 5. Finally, we

conclude the paper in Section 6.

2 LITERATURE REVIEW

2.1 Household food waste in high-income
countries: the case of the United Kingdom

In2018, theUnitedKingdom (UK)householdsproducedapproximately

70% of the total UK food waste amounting to 6.6 million tonnes

(Bretter et al., 2022; WRAP, 2020). The average food wasted by UK

households is 1.96 kg of food per day. If other people consume this

wasted food, it will be equivalent to 6–8 meals/week (Downing et al.,

2015; WRAP, 2020). It is estimated that not wasting food can save the

average UK family around £50 monthly (The Guardian, 2016). Accord-

ing to the WRAP (2020) report, the greenhouse gas (GHG) emissions

associated with household food wasted is approximately 21 Mt of

CO2e. If inedible parts are excluded, it is around 14Mt of CO2e. There

is also a social impact of household food waste from the perspective

that household food waste results in higher food prices and increases

food vulnerability and insecurity among the poor (Graham-Rowe et al.,

2019). The environmental impact of food waste is also evident in the

demand for agricultural land and natural resources (Schanes et al.,

2018; VonMassow et al., 2019).

In the UK, the water footprint of food waste is approximately 6.2

billion million cubic meters per year, the equivalent of 6% of the UK’s

water requirements (Chapagain & James, 2011; Jeswani et al., 2021).

Besides, food waste sent to landfills contributes to environmental pol-

lution and GHG emissions (Dorward, 2012). In terms of the nutritional

implication, vegetables (including salad) and fruits, which are an impor-

tant part of a healthy diet, are among the most thrown away food

group as it makes up 28% of edible food waste in the UK (De Lauren-

tiis et al., 2018; Jeswani et al., 2021). This is a concern as less than 30%

of adults consumed the recommended five portions of fruit and veg-

etables per day (Osborne & Cooper, 2018). To address the problem of

food waste, the UK government has fully committed to achieving the

SDG foodwaste reduction targets. Besides, several initiatives and cam-

paigns (e.g., Love Food HateWaste andWasting Food: It’s Out of Date)

are currently targeted at reducing household foodwaste across theUK

(Armstrong et al., 2021; Buttlar et al., 2021).

2.2 Message framing as a potential food waste
mitigation tool

Framing refers to controlling features of perceived reality with the aim

of making it salient during communication. Crucially, certain elements

of the presentation are logically unrelated to the content of the mes-

sage being conveyed but determine how the information influences its

evaluation and resultant behavior (Entman, 1993; Kahan, 2016). The

premise of message framing is that both the behavior being promoted

and how themessage is framed determine the message’s effectiveness

(Keyworth et al., 2018).
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BEGHO AND ZHAO 3

F IGURE 1 Hypothetical value function of the cumulative prospect
theory (CPT)

How the issue of food waste is framed defines the responsibilities

and determines the direction of the debate and the policy choice. For

example, these factors differ if foodwaste is framed as an environmen-

tal problem compared to an ethical problem,with the latter beingmore

personal than the former (Mesiranta et al., 2021). These characteristics

thus qualify food waste as a boundary object. The intensity of themes-

sage is also crucial because a message considered too assertive or that

tends to constrain the freedomof a decisionmaker usually has negative

and unintended outcomes (Dai et al., 2022).

Previous studies (Mesiranta et al., 2021; Talwar et al., 2021) have

highlighted that there are limited studies focused on message framing

in food waste. At the same time, Talwar et al. (2021) accentuated the

importance of message framing in consumer research aimed at tack-

ling waste. Aside from household food waste, message framing has

been used to examine the consumption of comfort goods (Salazar et al.,

2021) and the reduction in household water use (Addo et al., 2019).

For example, negatively framed messages mostly drive positive recy-

cling behaviors (Grazzini et al., 2018; Lord, 1994). However, this paper

examines behavioral change message framing in the context of food

waste.

2.3 Theoretical framework

The importance of framingwas highlighted in theworks of Tversky and

Kahneman (1992) cumulative prospect theory (CPT), which introduced

sign-dependent preferences where a person’s attitudes are subject to

their evaluation of a gain or a loss. In otherwords, outcomes are framed

as positive (gain) or negative (losses) deviations from the reference

point. Moreover, in making a decision, the CPT suggests that individ-

uals generally care more about potential losses compared to potential

gains considering that losses loom larger than gains (Figure 1). In the

context of behavioral change, messages framed in which the benefits

of behavior change are most salient are known as gain-framed mes-

sages. However, message framed inwhich the costs of not changing the

behavior change is most salient is known as loss-framedmessages.

As shown in previous studies, the effectiveness of messages framed

as gains or losses is context-dependent. For example, Khalil et al. (2021)

found that the effectiveness of gain- or loss-framedmessages in chang-

ing behavior relies on whether precise numbers are included in the

message. For loss (unlike gain)-framed messages, including this infor-

mation improves its effectiveness. For example, Huang et al. (2021)

found that if the message context was environmental, both the effects

on food waste and purchase intentions of both gain and loss framing

were similar. This is contrary to a self or other’s context where a gain-

framed message framing is more effective than a loss message (Huang

et al., 2021).

3 MATERIALS AND METHODS

3.1 Econometric analysis

A number of logistic models are estimated to identify the factors that

explain preference for specific message domains, contexts, and detail-

ing/composition in encouraging households to reduce food waste. The

model is specified as

p (X) =
exp(𝛽0 + 𝛽1X1 +⋯+ 𝛽kXk)

1 + exp(𝛽0 + 𝛽1X1 +⋯+ 𝛽kXk)
(1)

P (X) =
exp (X𝛽)

1 + exp (X𝛽)
(2)

where P denotes the probability that an observation fallswithin a spec-

ified categoryof thedependent variableY, that is, foodwaste reduction

intention as a function of the variables X (message domains, contexts,

and composition).

3.2 Hypothesis

Based on the principles of the CPT and empirical findings in the lit-

erature on the framing of behavioral change messages, we postulate

that the most effective message in terms of the potential to nudge

households to reduce food waste would be framed as a loss, finan-

cial, and contain a single clear message. Specifically, when encouraging

households to reduce foodwaste,

– H01: Gain-framed messages are perceived overall to be the most

effective in conveying messages compared to (equal) loss-framed

messages.

– H02: Messages framed in a meal context are perceived to moti-

vate behavior better than either environment or financial framed

messages.

– H03: Combinedmessages are perceived tomotivate behavior better

than single messages.

– H04: There is no relationship between message domains and the

intent to reduce (including reusing and recycling) foodwaste.

– H05: There is no relationship between message contexts (foci)

ranking and the intent to reduce foodwaste.
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4 BEGHO AND ZHAO

– H06: There is no relationship betweenmessage composition and the

intent to reduce foodwaste.

3.3 Data

Werecruited respondents through theProlificonline platformbetween

June 2022 and July 2022. It is one of many crowdsourcing platforms

fromwhich participants in surveys and experiments can be sourced for

behavioral research. Our preference for Prolificwas based on observa-

tions from previous studies comparing various vendors and found the

data obtained from the Prolific subject pool to be of high quality and

reliable (Eyal et al., 2021; Palan & Schitter, 2018; Peer et al., 2017).

According to Smith et al. (2016), to ensure a representative sample

with good quality, integrity, and indubitable results in an online survey,

the chosen vendor is critical.

Prior to data collection, we pretested the survey on a purposively

selected heterogeneous group of respondents where we were able to

identify andeliminate sourcesof confusionamong subjects.Weelicited

responses from402 subjects using both closed andopenquestions that

were designed to generate both quantitative and qualitative data. We

obtained informed consent using an information sheet that outlined

the purpose of the research and provided a description of the involve-

ment and rights of the participant, should they agree to participate.

Participants’ anonymity was maintained as they were instructed not

to include identifying information anywhere during the survey. Most

importantly, participants were able to continue in the survey only if

they gave their consent after reading the information sheet. To partici-

pate in the study, participants had to be at least 18 years old, have lived

in the UK for at least 6months in each of the last 2 years, and had to be

solely or jointly responsible for purchasing household food.

Participantswere asked to report what proportions of expenditures

were made on food, how much food they wasted, and where they

obtained it from. In addition, participants reported whether their food

waste changed recently and the reasons for any change in food waste

levels. Finally, participantswere asked to agree or disagreewith several

statements on food waste reduction intent, including the intention to

reduce, reuse, and recycle food waste. Respondents were then shown

several messages framed as single environmental, financial and meal

(context/foci) in gains or losses (domains). Participants were presented

with the message cards one at a time and asked to choose between

one of the two options most likely to encourage them to reduce food

waste. Specifically,withineachcontext, participantswereasked to read

the content of the cards and asked: choose the option between A and B

that will most likely encourage you to reduce food waste (Figure 2). After

which, they were presented with Figures 3 and 4. Participants were

also required to choose between single and composite (combined)

messages (Figure A1) regarding the perceived impact of messages on

nudging household foodwaste reduction.

The choice of the gain/loss domain framing was informed from

the literature (as discussed in Section 2) that people tend to view

outcomes in terms of loss or gain, thus suggesting that these framings

are relevant to examine. The choice of themessaging foci is also guided

by previous findings (e.g., refer to reviews studies, such as Hebrok &

Boks, 2017; Schanes et al., 2018) that saving money and environment

awareness are the important in motivating food waste reduction

behavior.

4 RESULT

4.1 Summary statistics

About 77% of the respondents were between the ages of 35 and

64. Specifically, 35–40 years constituted 25.8%, 45–54 accounted for

27.3%, whereas 55–64 years made up 23.6% of the respondents.

Overall, 64.2% were fully responsible for the food shopping in their

household. Regarding where respondents obtained most of their food,

98% reported obtaining their food from supermarkets. Most house-

holds (about 87% on average) reported that between 0% and 20% of

the food is thrown away on a regular week, whereas 13% wasted at

least 21% of their foodweekly (Figure 5). This result is in-line with pre-

vious studies (Liegeard &Manning, 2020), which reported that around

a fifth of all food expenditure constitutes household foodwaste.More-

over,we find thatmilk anddairy products andmeat and fish constituted

household food waste in the majority of households. This again aligns

with past studies (De Laurentiis et al., 2018; Jeswani et al., 2021; Tonini

et al., 2018) that foods, such as milk, meat and fish, and fruits and veg-

etables, constitute the majority of the edible food waste in the UK.

However, we do not discount the evidence from previous studies (van

der Werf et al., 2020) that self-report on household food waste is

subject to underestimation.

As shown in Figure 6, the main reasons for the waste with house-

holdswere food spoiling before it canbe consumed (32%), not using the

entire food ingredients (12%), using only parts and disposing of the rest

(12%), or buying excess food (9%). This result corroborates the find-

ings in previous studies (Bravi et al., 2020; Quested et al., 2011; Shaw,

2021). In addition, the results of thedifferentmeasures of the intention

to reduce foodwaste (upon reflecting on several foodwastemessages)

show that 81% intend to reduce food waste overall, 80% intend to

reuse any leftover food in the future, and 51% intend to recycle any

leftover food at home. These findings align with the broad findings in

the literature that suggest that although households can identify the

reasons behind food waste, they often lack motivation or the practi-

cal know-how on ways to actually implement reduction strategies in

their homes—an outcome that could be achieved using appropriate

messages.

4.2 Distribution of respondents by perceived
effect of message framing

4.2.1 Gain versus loss domain

For messages focusing on the environmental impact of food waste,

51% of households think that the positive (gain)-framed message will
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BEGHO AND ZHAO 5

OPTION A

N ot wasting food can save the 
average UK  household around £50
monthly. T his means that:
You/your household can SAVE
money by reducing food waste

OPTION B

W asting food can cost the average 
UK  household around £50 monthly. 
T his means that: You/your 
household can LOSE money by 
continuing to waste food

F IGURE 2 Gain/loss comparison in a single
message onmoney context

OPTION A

W asting food is bad for the 
environment. T his means that:

If I/my household STOP wasting 
food, it will have several positive
impacts on the environment.

OPTION B

W asting food is bad for the 
environment. T his means that:

If I/my household CONTINUE
wasting food, it will have several
negative impacts on the 
environment.

F IGURE 3 Gain/loss comparison in a single message on environment context

better convey messages to reduce food waste compared to the neg-

ative frame. Moreover, for 17% of respondents, the message domain

(gain or loss frame) did not matter as either content was sufficient. On

the other hand, for the financial impact message, 71% of households

think that the positively framed message will better convey messages

to reduce food waste compared to the negative frame. Similarly, for

the meal impact, 71% of respondents think that the positively framed

message will better convey messages to reduce food waste. Following

a one-sample test for proportion, we reject the hypothesis (H01) that

gain-framedmessages are perceived in all context to be most effective

in conveying messages compared to loss-framed messages (environ-

ment [z=0.10,p=0.92] financial [z=7.88,p<0.01], andmeal [z=8.07,

p< 0.01], respectively).

4.2.2 Context and composition

Household ranking of the impact of the different contexts (environ-

mental, financial, and meal) on the most likely to encourage them to

reduce food waste suggests that the financial context was ranked

higher (by 59% of respondents) followed by the environmental (39%)

followed by meal context (2%). We test the hypothesis (H02) that
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6 BEGHO AND ZHAO

OPTION A

T he average food waste by UK  
household 1.96kg of food per day. 
I f this food is consumed by other 
people, it will equivalent to 8 meals 
per week. T his means that:

You/your household can SAVE
the equivalent of several meals
each week by reducing food waste

OPTION B

T he average food waste by UK  
household 1.96kg of food per day. 
I f this wasted food is consumed by 
other people, it will equivalent to 8 
meals per week. T his means that:

You/your household can LOSE 
the equivalent of several meals
each week by continuing to
waste food

F IGURE 4 Gain/loss comparison in a single
message onmeal context

F IGURE 5 Self-reported quantity of food
thrown away in households on a regular week

messages framed in a meal context are ranked higher in the

likelihood of motivating behavior than environment or finan-

cial context messages. We reject this hypothesis (z = 19.65,

p< 0.01).

Further, regarding the composition of the food messages, a com-

parison of a single message and combined messages shows that the

latter will most likely encourage respondents to reduce food waste, as

51% ranked this higher. We test the hypothesis (H03) that combined

messages are perceived to motivate food waste reduction behavior

better than single messages. We fail to reject this hypothesis (z= 0.10,

p= 0.92).

4.3 Regression results

We estimate the effect of message domain, context, and composition

on three outcomes: the intent to reduce food waste (Table 1), reuse

any leftover food (Table 2), and recycle leftover food (into homemade

compost or animal feed) at home (Table 3).
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BEGHO AND ZHAO 7

F IGURE 6 Reasons for foodwaste within households

4.3.1 Perceived effectiveness of loss- versus
gain-framed messages in motivating food waste
reduction

In the environmental context, the odds of motivating the intent to

reduce foodwaste are higher using gain domainmessages. Specifically,

the odds of reducing food waste are 5.6 times higher (95% CI 1.79,

16.0) among respondents who reported that the gain-framed environ-

mental messageswill most likely encourage them to reduce foodwaste

compared to thosewho reported that themessageswill have no impact

(Table 1). Similarly, the odds of reducing foodwaste are4.6 times higher

(95%CI 1.45, 14.7) higher among those respondents that reported that

the loss domain environmental messages would most likely encourage

them to reduce foodwastemessages compared to those who reported

that the neither of the messages would have an impact on their food

waste reduction decision. We reject the hypotheses that there is no

relationship between message domains and the intent to reduce food

waste (H04). This finding corroborates (Huang et al., 2021) when the

message referencing point was the environment; the directions of the

outcomes for the gain- and loss-framed messages were similar. The

finding on the domain impact for environmental message in motivat-

ing food waste reduction is in contrast to the perceived effectiveness

messages of environmentalmessage inmotivating the decision to recy-

cle food waste. Specifically, we find that neither gain- nor loss-framed

environmental messages mattered in the intent to reuse or recycle

any leftover food (Tables 2 and 3). Our finding fits in well with past

studies, albeit among non-UK respondents (Chen & DeSalvo, 2022;

Khalil et al., 2021) that support message framing in increasing con-

sumer awareness of food waste issues and attitude toward food waste

prevention.

Similarly, in the finance context, the odds of motivating the intent to

reduce food waste are 10 times higher (95% CI 1.53, 65.68) using the

loss domainmessages and8 times higher (95%CI 1.29, 50.11) using the

gain domain messages. Again, we did not find any perceived impact of

gain- or loss-framed financemessages on the intent to reuse or recycle

foodwaste.

Finally, for the meal context, the odds of motivating the intent to

reuse food waste are three times higher (95% CI 1.14, 9.18) using the

gain domain messages (Table 1). There was no statistically significant

effect of the perceived impact of gain- or loss-framed meal messages

on the intent to reuse or recycle foodwaste.

4.3.2 Perceived effectiveness of messages context
in motivating food waste reduction

There was also no perceived superiority of messages foci in motivat-

ing food waste reduction, reuse, or recycle. Hence, we fail to reject

the hypothesis (H05) that there is no relationship between message

contexts ranking and the intent to reduce foodwaste.
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8 BEGHO AND ZHAO

TABLE 1 Result of logit regression examining the effect of message framing on the intent to reduce household foodwaste

I intend to reducemy foodwaste overall

%95 CI

Variables Coef. Std. err

Odds

ratio Lower Upper

Message domaina

Environment

Gain 1.727*** (0.534) 5.62 1.97 16.01

Loss 1.532*** (0.592) 4.63 1.45 14.77

Either 1.923*** (0.631) 6.84 1.99 23.59

Finance

Gain 2.085** (0.933) 8.04 1.29 50.11

Loss 2.304** (0.960) 10.02 1.53 65.68

Either 1.711 (1.082) 5.54 0.66 46.14

Meal

Gain −0.034 (0.646) 0.97 0.27 3.43

Loss 0.342 (0.773) 1.41 0.31 6.40

Either 0.482 (0.899) 1.62 0.28 9.43

Message context preferenceb

Highest rank for

environment

framing

−0.148 (0.235) 0.86 0.54 1.37

Highest rank for

finance framing

0.184 (0.269) 1.20 0.71 2.04

Message compositionc

Compound

message

0.011 (0.125) 1.01 0.79 1.29

Household characteristics

Location 0.064 (0.197) 1.07 0.72 1.57

Household size 0.297 (0.186) 1.35 0.51 1.28

Under 16 −0.214 (0.233) 0.81 0.94 1.94

Household food

expenditure

0.402 (0.278) 1.50 0.87 2.58

Constant −2.92** (1.285) 0.05

aReference category= nonewill likely encourageme to reduce foodwaste.
bReference category= highest rank for meal framing.
cReference category= single message.

***p< .01;

**p< .05.

4.3.3 Perceived effectiveness of messages
composition in motivating food waste reduction

The results show that message composition only had an impact on the

intent to recycle leftover food (Table 3). Specifically, the odds of recy-

cling leftover food at home are 1.2 times higher (95% CI 1.03, 1.47)

among respondents for whom combining the context of single mes-

sages into a composite message will most likely encourage them to

reduce food waste messages compared to those who perceived single

messages as being most effective. As such, we reject the hypothesis of

no relationship betweenmessage composition and the intent to reduce

foodwaste (H06).

Among the household characteristics taken into account, only

household food expenditure was statistically significant. The higher

the household expenditure on food as a proportion of the combined

monthly income of all persons living in a household, the less the intent

to recycle food waste. Notably, a household with higher expenditure

on food as a proportion of the combined monthly income reported

higher foodwaste contrary towhat has been reported in previous stud-

ies (Armstrong et al., 2021; Pinpart, 2020) (Figure A2). However, we
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BEGHO AND ZHAO 9

TABLE 2 Result of logit regression examining the effect of message framing on the intent to reuse any leftover food

I intend to reuse any leftover food in the future

%95 CI

Variables Coef. Std. err

Odds

ratio Lower Upper

Message domaina

Environment

Gain 0.644 (0.528) 1.90 0.68 5.36

Loss 1.019 (0.596) 2.77 0.86 8.91

Either 0.699 (0.60) 2.01 0.62 6.53

Finance

Gain −0.761 (0.804) 0.47 0.10 2.26

Loss −1.072 (0.828) 0.34 0.07 1.74

Either −0.299 (0.987) 0.74 0.11 5.13

Meal

Gain 1.173** (0.532) 3.23 1.14 9.18

Loss 0.62 (0.628) 1.86 0.54 6.36

Either 1.303 (0.753) 3.68 0.84 16.10

Message context

preferenceb

Highest rank for

environment

framing

−0.024 (0.212) 0.98 0.64 1.48

Highest rank for

finance framing

−0.201 (0.226) 0.82 0.53 1.27

Message

compositionc

Compound

message

0.028 (0.113) 1.03 0.82 1.28

Household

characteristics

Location 0.105 (0.183) 1.11 0.78 1.59

Household size 0.191 (0.168) 1.21 0.51 1.15

Under 16 −0.265 (0.205) 0.77 0.87 1.68

Household food

expenditure

−0.044 (0.203) 0.96 0.64 1.43

Constant 0.255 (1.121) 1.29

aReference category= nonewill likely encourageme to reuse any leftover food.
bReference category= highest rank for meal framing.
cReference category= single message.

***p< .01,

**p< .05.

interpete this finding with caution as the sample size could have

impacted this finding.

5 DISCUSSION

The paper shows how messages can be framed and which frames and

contexts can be most effective. An important contribution to the lit-

erature is that the behavioral experiment approach used in this paper

highlights the importance of context specificity and supports assump-

tions that, irrespective of context, people would mostly react to simple

messages. This corroborates (Nisa et al., 2022) that providing more

information does not translate into greater motivation to reduce food

waste but, on the contrary, could be counterproductive.

The paper shows that depending on the context, the odds of moti-

vating food waste reduction may be higher or lower with a specific
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10 BEGHO AND ZHAO

TABLE 3 Result of logit regression examining the effect of message framing on the intent to recycle leftover food

I intend to recycle leftover food at home as homemade compost, animal feed

%95 CI

Variables Coef. Std. err

Odds

ratio Lower Upper

Message domaina

Environment

Gain 0.795 (0.522) 2.21 0.80 6.16

Loss 0.598 (0.559) 1.82 0.61 5.44

Either 0.740 (0.567) 2.10 0.69 6.38

Finance

Gain 0.054 (0.829) 1.06 0.21 5.36

Loss 0.037 (0.846) 1.04 0.20 5.45

Either −0.41 (0.93) 0.66 0.11 4.11

Meal

Gain 0.750 (0.55) 2.12 0.72 6.22

Loss 1.02 (0.622) 2.77 0.82 9.38

Either 1.228 (0.679) 3.42 0.90 12.93

Message context

preferenceb

Highest rank for

environment

framing

−0.091 (0.171) 0.91 0.65 1.28

Highest rank for

finance framing

0.145 (0.187) 1.16 0.80 1.67

Message

compositionc

Compound

message

0.21** (0.092) 1.23 1.03 1.48

Household

characteristics

Location 0.093 (0.147) 1.10 0.82 1.47

Household size 0.026 (0.132) 1.03 0.76 1.46

Under 16 0.056 (0.166) 1.06 0.79 1.33

Household food

expenditure

−0.367** (0.173) 0.69 0.49 0.97

Constant −2.051** (1.007) 0.13

aReference category= nonewill likely encourageme to recycle leftover food at home.
bReference category= highest rank for meal framing.
cReference category= single message.

***p< .01,

**p< .05.

domain even though the directions of the outcome are similar. For

example, whether the message focuses on changing norms or gen-

eral education intervention, we deduced that food waste reduction

campaigns could be made more effective by making the losses salient

where the message is one related to money. This is because avoidable

losses from food bills may be more evocative and attention-grabbing.

On the other hand, when the message is set within an environmental

context, a salient planetary benefit will be more effective. Overall, we

conjecture that framing pertaining to the environment and monetary

savings will most likely generate a positive attitude toward reducing

food waste. These findings indicate that in realistic situations, house-

holdswould also pay attention tomessage frameswithout the need for

themessage to be overly assertive.

T finding that combining the context of single (but simple) messages

into a composite message will most likely encourage people to change

behavior is in accord with past findings (e.g., Florence et al., 2022).
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BEGHO AND ZHAO 11

We attribute this to the fact that different aspects of the compos-

ite message will motivate food waste reduction attitudes in different

households. For instance, in our case, pro-environmental households

may react to the environmental aspects. In contrast, households that

are conscious of the money that could be lost/saved are likely to take

action upon reflecting on the financial or meal aspects. However, we

do not find support for the superiority of one message context over

another in impacting household food waste reduction intentions in

consonancewith several studies in the literature (e.g., Chen&DeSalvo,

2022; Nisa et al., 2022).

We find evidence (e.g., respondents stating that some larger packs

are cheaper to buy so still more cost-effective even if it not used

before it spoils) which corroborates previous studies, for example,

Farr-Wharton et al. (2014), that household are either nudged by super-

markets (themain source of food for themajority of households) to buy

food in excess through various marketing ploys or influenced to make

impulsive purchases. Considering that most household food shopping

is done in supermarkets, we contend that supermarkets can do more

to help households reduce food waste. This may take the form of sim-

ple messages encouraging households to freeze foods that are safe

to freeze, inspiring consumers to use their leftovers at the same time

using such simple messages to raise awareness about the impacts of

food waste.

Finally, drawing on that how an individual processes information

and the consequent influence on attitudes and behaviors are impacted

by source credibility, we recommend that in addition to ensuring the

appropriateness and clarity of the message, the perceived credibility

of the source of the message should also be taken into account. Future

studies can also aim to test this aspect empirically.

This paper has limitations. First, the paper is exposed to the short-

comings of a questionnaire-based research. There is the potential for

common method bias and social desirability bias from the dimensions

that only stated preference is assessed, and the measurement relied

on scales where respondents had to state personal decisions for or

against a normative framing. Second, the paper did not compare dif-

ferent foodwastage self-reporting techniques to assess their strengths

and weaknesses. Third, the measurement of messaging was treated

simplistically, and the environmental message was general as opposed

to articulating specific impacts that might be relevant to people’s lives.

Finally, the paper acknowledges that food waste differs between dif-

ferent populations, and that differences in diet and culture may affect

food waste and howmessages are perceived.

6 CONCLUSIONS

In the UK, just as with many high-income countries, households’ food

waste still constitutes a substantial proportion of the total food waste.

Besides the concerns around food waste’s impact on the sustainabil-

ity and resilience of food systems, there is also the social impact of

household food waste. In the past, messages have been used to raise

awareness of the consequences of wasting food and also to create pos-

itive behavior changes. However, there is still a gap in harnessing the

power of messages to motivate food waste reduction. For this reason,

this paper assessed the effectiveness of different message domains,

contexts, and compositions in encouraging households to reduce food

waste. The key findings are that message domain and composition

influence the intent to reduce food waste. However, depending on

the context, the odds of motivating the intent to reduce food waste

may be higher or lower with a specific domain. This paper shows how

approaches rooted in behavioral science could be used to provide solu-

tions for reducing household foodwaste. These findings can inform the

government, NGOs, food businesses, communities, and other stake-

holders in designing targeted messages for households. Considering

that reducing food waste means natural resources are used efficiently,

andplanetary impacts are low, then reducinghousehold foodwastewill

also contribute toward the attainment of SDG 12 (ensure sustainable

consumption and production patterns) and specifically Target 12.3 (by

2030, halve per capita global food waste at the retail and consumer

levels and reduce food losses along production and supply chains,

including postharvest losses). These findings would provide the direc-

tion to improve behavioral change messages in terms of the message

appropriateness and clarity to ensure the instrument is effective.
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OPTION A

By reducing your food wast e,

You/your household can SAVE
the equivalent of several meals
each week by reducing food waste

You/your household can SAVE
money

It will have several positive
impacts on the environment.

OPTION B

By cont inuing to waste food,

You/your household can LOSE 
the equivalent of several meals
each week

You/your household can LOSE 
money

It will have several negative 
impacts on the environment.

F IGURE A1 Example of composite
message
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F IGURE A2 Foodwaste and household expenditure as a proportion of combinedmonthly income of all resident in the household
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