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Abstract 

 Social marketing is a way of thinking and operating that aims to build solutions 

people value. Through voluntary exchange, social marketing can deliver behaviour 

change for societal benefit. Social marketing can be applied to food waste and the 

environment. The effectiveness of social marketing in food waste behaviour change has 

received limited attention. Moreover, a clear roadmap on how to apply social marketing 

benchmarks to co-create programs is absent. This thesis brings together the results of ten 

studies reported in five papers, which aim to address two main research questions across 

two stages of research. In Stage 1, three formative research studies were conducted to 

inform the design of a consumer-insight driven social marketing pilot program (Studies 

1a-c). Two empirical studies reported an evaluation of the pilot program (Studies 1d-e). 

Stage 2 of this thesis expanded the social marketing benchmark criteria (SMBC) 

application to co-create a social marketing behaviour change program. Studies 2a-e aimed 

to incorporate all eight SMBC in formative research, thus, demonstrates when, where, 

and how benchmarks can be applied to co-create a food waste prevention program. More 

specifically, drawing from Stage 1 learnings, Stage 2 studies aimed to extend the number 

of social marketing benchmarks that were applied, to extend behaviour change rates in 

program delivery. This thesis provides a new conceptual framework of Marketing Co-

creation that incorporates all benchmarks into an existing co-design process. 

 This thesis makes four major contributions. Firstly, this research verified the 

efficacy of social marketing in changing food waste behaviour. Secondly, this research 

identified consumer insights to guide researchers/practitioners in the food waste context. 

Thirdly, it outlines a first attempt to implement a comprehensive program of formative 

research that applies all benchmarks to co-create a marketing program aiming to reduce 

household food waste. Finally, the framework of Marketing Co-creation is proposed for 
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social marketing academics/practitioners to guide the implementation of social marketing 

principles during program co-creation. This thesis offers a framework that can be applied 

by researchers and/or practitioners, ensuring that more benchmarks are utilised during co-

creation with the aim to enhance the likelihood of behavioural change. 

Keywords: Social marketing, Benchmark criteria, Co-design, Framework, Food waste  
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1. Introduction 

 Over time, marketing has demonstrated its’ ability to influence an individual’s, 

community’s, and society’s (consumption) behaviour. To succeed commercially, 

marketing has sought to build valuable exchange propositions (Bagozzi, 1975; Domegan 

& McHugh, 2019); thus, consumers are placed at the heart of any strategy or 

implementation action (Assael, 1995; Basil, 2019; McKenna, 1991). In order to sustain a 

successful business, marketing has sought to build and maintain relationships with 

consumers (Peterson, 1995). Voluntary consumption is emphasised in commercial 

marketing practice (Brassington & Pettitt, 2007; Kotler & Keller, 2015). According to 

some viewpoints, marketing has promoted the development of capitalist society, and 

because of this, marketing has been severely criticised for contributing to environmental 

problems and elevating a culture of overconsumption (Gossen, Ziesemer, & Schrader, 

2019; Kilbourne, McDonagh, & Prothero, 1997; Kjellberg, 2008) that has led to waste 

generation. It is important to recognise that marketing is a way of thinking that can be 

applied to any endeavour. Social marketing is one example that outlines marketing’s role 

in delivering outcomes that benefit people’s health and the environment (French & 

Gordon, 2019; Kotler, 1972; Zaltman, Kotler, & Kaufman, 1972). 

 In work led by the International Social Marketing Association (2017), 167 global 

social marketing researchers/practitioners identified the top three principles defining 

social marketing as 1) setting and measuring behavioural objectives, 2) using audience 

insight and research, and 3) focusing on the production of social good. The most recent 

critical review on social marketing planning emphasised that social marketing should be 

more people focused, deliver sustainable outcomes, and practice should be ethical (Akbar, 

French, & Lawson, 2019). Early quotes from Andreasen (1994) highlight the merit of 

social marketing is in “[social marketers] understand[ing] the target audience’s needs, 
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wants, perceptions, and present behaviour patterns before acting… through the use of 

specific formative research. [They] do not make assumptions about these characteristics” 

(p. 112). Therefore, social marketing is a consumer-oriented behaviour change approach 

applying marketing strategies to pursue greater societal benefit. 

 A core feature of social marketing is the delivery of a valuable exchange offering 

for consumers that exceeds existing competition (AASM, 2014; Lee & Kotler, 2011). 

Social marketing focuses on a targeted voluntary exchange to affect the individual, 

environment, and social outcomes. In other words, social marketing is different from 

other behavioural change approaches due to its voluntary exchange underpinnings. It 

ensures that communities targeted for change make changes of their own free will; 

therefore, overcoming shortcomings associated with other approaches such as policy, 

which can be involuntary. At the operational level, social marketing involves solution 

planning, field implementation, and program evaluation (Lefebvre & Flora, 1988; Walsh, 

Rudd, Moeykens, & Moloney, 1993). To effect change, partnerships are built with a 

variety of stakeholders, including Governments, NGOs, commercial organisations, and 

researchers from other disciplines (Truong & Dang, 2017) at local, State, Federal and 

global scales. 

 Taken together, social marketing is defined as enabling voluntary behaviour 

exchange through consumer orientation that informs program design and execution to 

achieve social benefit. The research undertaken for this thesis reflects this definition of 

social marketing. 
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1.1. Research Context 

 Food waste is the research context of this thesis. A call for waste reduction action 

is evident. In 2016, the United Nations SDG 12.3 called on all nations to halve food waste 

by 2030 (Lipinski, O’Connor, & Hanson, 2016). Annually one-third of edible food is lost 

or wasted at the household level (Gustavsson, Cederberg, Sonesson, Van Otterdijk, & 

Meybeck, 2011; Smil, 2004; The Food and Agriculture Organization of the United 

Nations, 2015). A steady increase in food wastage has been reported in Australia. In the 

past five years, reported food waste has increased from 3.1 million to 5.3 million tonnes, 

which equals at least AUD$8 billion worth of food each year (Australian Bureau of 

Statistics, 2013; Pickin & Randell, 2017). Based on the self-report, 75 per cent of 

Australian adults wasted food, and more than 55 per cent reported wasting food every 

week (FoodSaver, 2018). Considering the high volume of food wasted in Australian 

homes, efforts directed at Australian households may assist in reducing the amount of 

food wasted (Dietz, Gardner, Gilligan, Stern, & Vandenbergh, 2009; Pearson & Perera, 

2018). This thesis sought to apply eight social marketing benchmarks to the co-creation 

of a social marketing food waste prevention program. 

 This thesis acknowledges the important role education and policy have in raising 

awareness toward food waste and enforcing compliance for waste reduction (Van Geffen, 

Van Herpen, & Van Trijp, 2020; Yoon & Lim, 2005). However, these tools alone cannot 

be relied upon to create sustainable behaviour change (Lahtinen, Dietrich, & Rundle-

Thiele, in press; Snyder et al., 2004; Van Geffen et al., 2020), given that a knowledge-

doing gap exists (Pfeffer & Sutton, 2000). Besides, policy delivered without public 

engagement creates resistance and reactance in community (French & Gordon, 2019; 

Ranci & Arlotti, 2019). A recent study by Longo, Shankar, and Nuttall (2019) identified 

the contentious role of knowledge in further disrupting sustainable consumption ideas. 
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For example, the authors found that overwhelming information on food waste could 

become a source of dilemma, tension and paralysis thus leading to a ‘self-inflected 

sustainable consumption paradox’. An enforced policy is bounded within one legal 

jurisdictional area (e.g. a county, State or country) and can easily face resource, political 

will and other constraints. For example, the food waste tax levy legislation successfully 

introduced in South Korea in 2002 (Lee & Paik, 2011) may not be applicable to other 

countries due to geographic, infrastructural, and political constraints. Although 

technology is closing the knowledge-doing gap and enhancing ecological validity, the 

value of understanding and producing what people need and want that ultimately is in 

accordance with societal values must be prioritised to rightfully enact self-sustaining 

behaviour change. 

 In comparison to health, the number of social marketing studies that focus on the 

environment are fewer and calls for broader adoption of social marketing to support 

environmental protection, including food waste are evident (Takahashi, 2009; Truong, 

2014; Truong & Dietrich, 2018). To date, only a limited number of social marketing 

studies have reported the engagement of consumers in program design (Devaney & 

Davies, 2017; Donovan & Henley, 2010; Pang & Kubacki, 2015). Within food waste, 

there is only one social marketing study that sought to engage consumers in program 

design to combat food waste (Devaney & Davies, 2017). It is a surprising finding that 

social marketing is yet to be fully activated in this field, considering the amount of 

attention food waste has received from researchers/practitioners over the past five years 

is high (Schanes, Dobernig, & Gözet, 2018). The efficacy of consumer-insight driven 

social marketing in delivering voluntary environmental behaviour change needs to be 

evidenced. This will be addressed by Studies 1a-c (Formative research, Paper 1) and 1d-

e (Process and outcome evaluation, Paper 2).  
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1.2. Social Marketing Benchmark Criteria 

 Andreasen introduced key defining characteristics of social marketing in 2002. Six 

social marketing benchmark criteria (SMBC), namely: behaviour, segmentation, 

formative research, exchange, competition, and marketing mix were outlined by 

Andreasen (2002) to clearly distinguish social marketing from other behavioural change 

disciplines. Two additional criteria: theory and consumer orientation/insight, were added 

by the UK National Social Marketing Centre (NSMC) (French & Blair-Stevens, 2006). 

According to NSMC’s extended SMBC (2017), social marketers need to execute 

research-based practice. 

 Andreasen (2002) suggested that the use of at least one of the six SMBC would 

ensure the success of any social marketing approach. However, recent evidence indicates 

the importance of using more SMBC for social marketing programs given that, behaviour 

change is more likely when more of the benchmarks are used (Carins & Rundle-Thiele, 

2014; Kubacki, Rundle-Thiele, Lahtinen, & Parkinson, 2015a; Xia, Deshpande, & 

Bonates, 2016). Stead and her colleagues (2007) also found reasonable evidence that 

programs developed using social marketing benchmarks can be effective in changing 

behaviour. While the importance of applying more benchmarks has been illuminated, only 

a part of SMBC has been applied even in the most recently reviewed social marketing 

literature (Greenfield & Veríssimo, 2019; Kubacki & Szablewska, 2019), limiting change 

outcomes. 

 Previous studies criticise SMBC’s inability to fully guide social marketing program 

design (Gordon, 2012; Wettstein & Suggs, 2016). Managerial feasibility or application of 

SMBC has been questioned as descriptions are abstract and lacking in clarity. At both the 

conceptual and operational level, variations in SMBC interpretation and implementation 

are noted (Gordon, 2013; Wettstein & Suggs, 2016). The effort to improve descriptive 
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elements of benchmark criteria associated with social marketing can be found in a new 

global consensus on six core social marketing concepts introduced (iSMA, ESMA, 

AASM, & SMANA, 2017). The global consensus states (2017) that these six core 

concepts are not “set out…[as] a step by step process” (p. 7) and “an intervention should 

also be able to demonstrate most of, not all of the six concepts are also being addressed 

and applied” (p. 8). However, at present the global consensus does not provide a clear 

process that overcomes the confusion of SMBC to operationalise concepts. Keeping the 

procedures of designing and delivering a social marketing program consistent are 

important to extend know-how, compare failures and successes to guide improvements, 

and strengthen the social marketing evidence base. Gaining conceptual and operational 

clarity of SMBC through a clear roadmap identifying how, when, and where to apply the 

benchmark criteria is needed.  

 According to French and Blair-Stevens (2010), the eight benchmark criteria “are 

not a process… however, these criteria provide a robust framework to assist those 

planning and developing programs” (p. 40). However, social marketing is a process, a 

way of thinking about and implementing behaviour change that involves many elements 

(Andreasen, 2002). While the eight benchmarks were not initially proposed as a process, 

there is a need to identify a clear process that can be implemented by practitioners. Going 

forward, benchmarks need to be implemented to increase rates of behavioural change. 

While continued debate to advance social marketing remains an important endeavour, the 

delivery of clear roadmaps for practitioners to follow must also remain a priority if social 

marketing is to rightfully maintain its place in the behaviour change landscape. 
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1.3. The Co-design process 

 A six-step co-design framework, first introduced by Dietrich, Rundle-Thiele, 

Schuster, and Connor (2016), has been utilised by numerous social marketing 

reserachers/practitioners to identify consumer insights that underpin behaviour change 

program design (David et al., 2019; Durl, Trischler, & Dietrich, 2017; Hurley, Trischler, 

& Dietrich, 2018; Mulvale et al., 2019; Vallentin-Holbech et al., 2020). These studies 

have generated up to 20 new program ideas per a study, demonstrating that a wide variety 

of co-design ideas can emerge from the application of the co-design process. Modified by 

the original authors, the most recent version (see Figure 1) consists of seven steps namely 

1) resourcing, which includes literature review 2) planning, which requires preparation 

for workshops 3) recruiting, which gathers people 4) sensitising, which involves carrying 

out an icebreaker for participants, 5) facilitating, which empowers the participants to 

develop their own programs, 6) reflecting, which allows evaluation of gained insights, 

and 7) building for change, which entails the launch of co-created insights to a market 

(Trischler, Dietrich, & Rundle-Thiele, 2019). 

 Co-design is clearly differentiated from facilitator-led focus groups where guided 

discussions occur between participants (Cronin, 2008; Morgan, 1996). Co-design 

overcomes limitations of a focus group where robust discussion between participants and 

facilitators is neither possible nor desirable (Cronin, 2008) as participants feel pressure to 

agree with dominant viewpoints (Smithson, 2000). For example, when facilitating a co-

Figure 1 Co-design steps (adapted from Trischler et al., 2019) 
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design session, researchers generate a power-balanced atmosphere within the group, 

which allows participants to speak comfortably (Dietrich et al., 2016). Thus, co-design 

avoids phrasing of questions along with settings that can affect responses and skew results 

(DiCicco‐Bloom & Crabtree, 2006; Ritchie, Lewis, Nicholls, & Ormston, 2013). 

Henceforth, the co-design, as a research approach and method, focuses on co-developing 

solutions which go beyond focus groups that is focused on audience insight only (Gray, 

2019; Scott, Quist, & Bakker, 2009). Recently, Trischler and colleagues (2017) found that 

co-design is most effective when all members actively contribute their specific skills and 

knowledge. Researchers, as members of the co-design team, take a facilitator role to foster 

team identity and reduce possible competing conflicts. 

 Some limitations exist in the current co-design process, indicating there is room for 

further improvement. Application of theory, segmentation, and the marketing mix are not 

embedded within the current co-design process (Dietrich et al., 2016; Dietrich, Trischler, 

Schuster, & Rundle-Thiele, 2017; Trischler et al., 2019). For example, the co-design 

method may not be appropriate to apply to every audience (e.g. infants, people with 

dyslexia and/or severe mental disorder). Similar to other qualitative research methods, 

the co-design method is not free from confounding variables that the researcher cannot 

fully control. Thus, careful consideration of how the co-design process can be further 

strengthened to increase efficiency program design is warranted to examine the 

assumptions held currently in social marketing practice. 

 Taken together, Studies 2a-e aims to understand how all SMBC can be embedded 

into the seven-step co-design process (summarised across three papers). Study 2a (Papers 

3) and Study 2b (Paper 4) focus on assessing the extent of SMBC use in current food 

waste prevention programs and Studies 2c-e (Paper 5) outline a process incorporating all 

SMBC in program co-design. 
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1.4. Research Paradigm  

 This research project adopts a pragmatist approach (Dewey, 1931; Rorty, 1982). 

Since the epistemology of pragmatism advocates viewing knowledge as a copy of reality, 

this thesis’s aim and research questions are primarily focused on understanding the mutual 

influence between current and new knowledge of food waste behaviour and social 

marketing. Often, pragmatism focuses on an individual decision-maker within an actual 

real-world situation (Salkind, 2010). Therefore, the process of undertaking a pragmatic 

study is first to identify a problem and view it within its broadest context, then it leads to 

research inquiry to seek a better understanding and solutions to the problem, and the 

research findings often result in policy suggestions, new environmental initiatives, or 

social change (Salkind, 2010). Taking this process, this thesis seeks to capture the many 

truths in the context of food waste and social marketing rather than limiting the research 

aim only to verify the truths of the food waste behaviour and/or social marketing.  

 Methodologically, pragmatism is associated with inquiry and the role of the 

researcher should be to promote change when generating both assessment and 

intervention (Creswell, 2013). Regarding this pluralistic viewpoint, which tolerates many 

truths about the world, research within the pragmatic paradigm is typically designed 

utilising qualitative and/or quantitative methods to capture the complexity of human 

actions and knowledge (Mackenzie & Knipe, 2006). The methods are matched to the 

specific research questions and may differ with the purpose of the research (Mackenzie 

& Knipe, 2006). Accordingly, the pragmatist approach features mixed-methods, and as a 

result, researchers benefit in enriching the understanding of human behaviour (Johnson 

& Onwuegbuzie, 2004; Teddlie & Tashakkori, 2010). Therefore, this thesis applies a 

mixed-method approach and adopts a pragmatist paradigm to meet the research questions 

outlined in the next section of this thesis.  
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1.5. Key Gaps, Research Questions and Methods 

 Two main gaps were evident in the literature concerning household food waste 

prevention programs and social marketing approaches to program development. The gaps 

are 1) lack of application of consumer orientation in social marketing program design in 

the context of food waste, and 2) guidance for applying all benchmarks in program co-

creation. 

 These research gaps were addressed with 10 studies organised around two stages 

reported in five papers (see Figure 2). The main objective of Stage 1 research was to test 

social marketing’s efficacy in reducing food waste whereas Stage 2 aimed to identify 

when, where, and how to apply all eight SMBC to co-create a food waste behaviour 

change program. Thus, the overarching research questions for the two research stages 

were: 

 RQ1. Can a social marketing program reduce household food waste behaviour? 

 RQ2. How can we engage all SMBC to co-design social marketing programs? 

 The next section of this thesis reports identified research gaps for each sub-research 

question and outlined related research methods applied across two stages.
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1.5.1. Stage 1: Research questions 1a-e and related methods 

 Previous research has identified the need for a radical shift in public behaviours to help 

solve environmental problems (Cooper, 2017; Schanes et al., 2018; van der Werf, Seabrook, & 

Gilliland, 2019). Calls to apply social marketing to waste reduction are evident (Takahashi, 

2009; Truong & Dang, 2017). The use of co-design in social marketing programs addressing 

food waste is not apparent, and its application in the context of food waste is yet to be reported. 

Overall, research questions 1a-e aimed to test social marketing’s efficacy in reducing household 

food waste. 

 Previous food waste literature explained how social, cultural, and consumer material 

aspects of food waste practices determine if food is perceived as edible and inedible and 

outlines how food waste practices should be studied in context (Fischler, 1988; Mavrakis, 2014; 

Reynolds et al., 2014). However, the literature is dominated with expert-driven approaches (for 

example, Community-Based Social Marketing, McKenzie-Mohr, 2011) in selecting target 

behaviour (Bernstad, 2014; Rispo, Williams, & Shaw, 2015; Stancu, Haugaard, & Lähteenmäki, 

2016), program tools (Bench, Woodard, Harder, & Stantzos, 2005; Dai et al., 2015; Dai et al., 

2016; Read, Gregory, & Phillips, 2009; Xu, Lin, Gordon, Robinson, & Harder, 2016), and food 

item focus. Most importantly, the application of the co-design process within the food waste 

context is notably absent (Dietrich et al., 2016; Dietrich, Trischler, et al., 2017). 

 With regards to the existing gap in the literature, this research conducted three formative 

studies to identify three key consumer insights namely, target behaviour (Study 1a), program 

tools (Study 1b), and food items (Study 1c) addressing the following three sub-research 

questions: 

  RQ1a. “Which food waste reduction behaviours would consumers like to change?”; 

  RQ1b. “Which campaign strategies do consumers prefer?”; 

  RQ1c. “Which food items can consumers waste less?”. 
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 The methods adopted to conduct Studies 1a-c were; Co-design workshops (N = 21), A-

B testing via an online survey (N = 414), and a fridge audit survey (N = 197), respectively. 

Guided by Studies 1a-c results, a co-designed pilot program called ‘Waste Not Want Not’ 

(WNWN, N = 314) was delivered. Studies 1d-e reports a process and outcome evaluation of 

the co-designed WNWN program addressing the below two sub-research questions: 

RQ1d. “Can a social marketing program designed with consumers  reduce household 

food waste behaviour?”; 

  RQ1e. “How are social marketing benchmarks applied to reduce food waste?”. 

 Studies 1d-e aimed to assess the efficacy of social marketing in reducing food waste. 

Within studies 1d-e, two analyses were conducted namely, descriptive and inferential statistical 

analyses using SPSS (Field, 2013) and critical appraisal using SMBC (National Social 

Marketing Centre, 2017). 

1.5.2. Stage 2: Research questions 2a-e and related methods 

 Behaviour change is more likely when more of the SMBC are used (Carins and Rundle-

Thiele, 2014; Kubacki et al., 2015a; Xia et al., 2016), yet under-application of SMBC continues 

to be evident (Almestahiri, Rundle-Thiele, Parkinson, & Arli, 2017; Kubacki, Rundle-Thiele, 

Pang, & Buyucek, 2015b). Specifically, what and which approach works for whom remains 

unclear, suggesting research is warranted to extend the evidence base (Cox et al., 2010; Pearson 

& Perera, 2018). Processes that can be applied that ensure the application of SMBC are needed. 

Overall, research questions 2a-e aimed to identify a process that can be used to ensure the 

application of all benchmarks when co-creating social marketing behaviour change programs. 

 Reviews that identify SMBC and theory use provide clear examples that reduce 

conceptual and operational confusion of SMBC, which might assist in guiding future food 

waste prevention program planning and implementation. To date, reviews have focussed on six 

or seven benchmark criteria (e.g. see Almestahiri et al., 2017; Carins & Rundle-Thiele, 2014) 
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and no review examining the application of all eight SMBC is evident. Further research is 

needed examining the application of all eight SMBC to deliver clear examples and assist in the 

reduction of conceptual and operational confusion. One of the research methods, a systematic 

literature review was suggested to identify “existing service solutions” in the resourcing step 

of co-design (Trischler et al., 2019, p. 1603). Thus, Study 2a conducted a systematic literature 

review to examine the extent of SMBC application in previous food waste programs, 

addressing RQ2a. “To what extent has social marketing been applied in food waste programs 

reported in the scientific literature?”. 

 Theory application is limited in social marketing and when applied, theory application is 

underreported (Willmott, Pang, Rundle-Thiele, & Badejo, 2019), indicating further difficulties 

in building the evidence base given a lack of clear and transparent reporting (Rundle-Thiele et 

al., 2019). To date, little is known about what and how theories have been used to effectively 

change an individual’s food waste behaviour (Lyndhurst, 2007; Truong, 2014). By applying 

the Theory Coding Scheme outlined in Willmott et al. (2019) to the programs identified in the 

systematic review, Study 2b identified the extent of theory application in previous food waste 

programs addressing RQ2b. “To what extent has theory been applied in food waste programs 

reported in the scientific literature?”. 

 A theory is used transparently to inform and guide the development of a program 

(National Social Marketing Centre, 2017). However, theory application in program design 

remains absent. Neither Dietrich et al. (2016; 2017) nor Trischler et al. (2019) addressed 

embedding theory in co-design. To address this gap in the literature, this study developed RQ2c 

as “How can theory be applied to inform the design of a consumer-insight driven program?”. 

Thus, Study 2c conducted an expert panel review (N = 24) on Social Practice Theory (Shove, 

Pantzar, & Watson, 2012) during the planning step of co-design, following Hurley and 

colleagues’ (2019) abductive approach. 
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 Existing co-designed programs do not report the application of segmentation processes 

to offer customised programs to the given target audience from the initial stage of co-design 

process (Dietrich et al., 2016, 2017; Trischler et al., 2019), indicating incomplete application 

of the segmentation process within co-design studies. Further to this, Kubacki et al. (2017) in 

their umbrella review found that only 16 per cent of social marketing programs reported 

application of segmentation processes. To address these gaps, Study 2d conducted TwoStep 

Cluster analysis (N=707, Tkaczynski, 2017) before the recruiting step of co-design addressing 

RQ2d. “Can segments be identified to inform the design of a consumer-insight driven 

program?”. 

 Information-based educational campaigns raise awareness and concern about food waste 

among individuals (Van Geffen et al., 2020). However, the use of a sole marketing strategy (i.e. 

using 1P out of 4Ps) limits program effectiveness (Lahtinen et al., in press; van Geffen et al., 

2020). Considering the current co-design process might not identify all marketing mix elements, 

Study 2e introduced new facilitation materials to the sensitisation and facilitation steps of co-

design study (N = 77) to address RQ2e. “What marketing strategies are preferred by household 

segments?”. Henceforth, the reflection stage of Study 2e resulted in insights into unique 

program elements preferred across identified segments. 

 Overall, this thesis aims to validate the application of social marketing as an approach 

that can be utilised to reduce food waste and attempts to apply all SMBC in program design to 

address gaps identified in the literature. Table 1 summarises the research gaps, objectives, 

research questions, and contributions of this research program.
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Table 1 Summary of research question development, proposed methods, and research contributions and limitations  
 
Paper Study Research Gap  Objective  Research Question Methods Contribution Limitation 

Stage 1 

Limited use of the 
consumer-oriented 

design in food waste 
prevention programs 

in Australia   

To test social 
marketing’s efficacy 

in environmental 
waste   

Can a social marketing 
program reduce 

household food waste 
behaviour?  

Mixed Methods 

Validated a consumer-
oriented social marketing 
approach in reducing food 

waste 

Gap between actual 
and self-reported 
behaviour change 

1 

1a 

Limited information 
on preferred target 
behaviour, program 
strategy, and food 

items for focus from 
a consumer-
viewpoint 

To identify 
changeable 

behaviour(s), the most 
preferred type of 

program strategy, and 
food items to reduce 

Which food waste 
reduction behaviours 
would consumers like 

to change? 

Data collection: Co-design 
workshops 

Analysis: Descriptive and 
Thematic analysis 

Identified discrepancies 
between expert and 

consumer viewpoints for a 
food waste prevention 

program design 

Consumer 
preference does not 
necessarily mean a 
high uptake of the 
programs proposed 

1b 
Which campaign 

strategies do consumers 
prefer? 

Data collection: A-B 
testing via an online 

survey 
Analysis: SPSS - 

Descriptive and inferential 
statistics 

Verified Study 1a findings 
by identifying Australian 
consumer preferences for 

food waste reduction 
programs 

Use of convenience 
sampling technique 

1c 
Which food items can 
consumers waste less? 

Data collection: Fridge 
audit via Online survey 

Analysis: SPSS - 
Descriptive and inferential 

statistics 

Advanced consumer 
orientation in program 

design by identifying the 
most common and 

frequently available fruit 
and vegetable items in 
Australian households 

2 1d 

Limited application 
of a consumer 
perspective in 

program execution 

To verify consumer-
oriented social 

marketing efficacy in 
reducing food waste 

behaviour 

Can a social marketing 
program designed with 

consumers  reduce 
household food waste 

behaviour? 

Data collection: Pre and 
post-program Telephone 

survey 
Analysis: SPSS - 

Descriptive and inferential 
statistics 

Strengthened the evidence-
base of social marketing 
effectiveness in reducing 
food waste behaviour and 

demonstrated how to 
deliver a consumer-insight 

driven social marketing 
program 

Focused changing 
fruit and vegetable 

reduction behaviour 
only 
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Paper Study Research Gap  Objective  Research Question Methods Contribution Limitation 

1e 

Limited information 
on application of 

SMBC in the 
consumer-insight 
driven program 

To examine the 
application of social 

marketing in a 
consumer-insight 
driven program 

How are social 
marketing benchmarks 
applied to reduce food 

waste? 

Analysis: 
Critical appraisal using 

eight SMBC 

Critiqued conceptual and 
operational deficits of 

definitions of SMBC by 
applying the largest 
number of SMBC in 
reducing food waste 

Did not apply all 
eight SMBC to 

potentially enhance 
behaviour change 

likelihood 

Stage 2 

Limited use of 
all/more social 

marketing 
components in 

social marketing 
programs 

To guide the co-
creation of a SMBC 

informed social 
marketing behaviour 

change program 

How can we engage all 
SMBC to co-design 

social marketing 
programs? 

Mixed Methods 

Demonstrated how, when, 
where to apply eight 

SMBC into program co-
design and provided 

enhanced conceptual and 
operational definitions of 

SMBC 

Missing an 
empirical data 

testing the 
effectiveness of 

applying all SMBC 
to the co-design 

steps 

3 2a 

Limited information 
on the use of social 

marketing 
components in 

global food waste 
programs 

To examine the 
application of social 

marketing in previous 
food waste programs  

To what extent has 
social marketing been 
applied in food waste 
programs reported in 

the scientific literature? 

Data collection: 
Systematic Quantitative 

Literature Review 
Analysis: Critical appraisal 
and statistical comparison 

using eight SMBC 
Identified gaps in SMBC 

application and which 
SMBC increase rate of 

behaviour change 

Exclusion of grey 
literature review 

and papers 
published in other 

languages 
4 2b 

Limited information 
on the use of theory 
in global food waste 

programs 

To examine the 
application of theory 

in previous food 
waste programs  

To what extent has 
theory been applied in 
food waste programs 

reported in the 
scientific literature? 

Data collection: 
Systematic Quantitative 

Literature Review 
Analysis: Critical appraisal 

using Theory Coding 
Scheme 

5 

2c 
Limited application 
of theory in program 

design 

To apply theory in 
program design 

How can theory be 
applied to inform the 
design of a consumer-

insight driven program? 

Data collection: Expert 
Panel review via Online 

survey 
Analysis: Descriptive and 

inferential statistics 

Demonstrated how to 
merge expert and 

consumer viewpoints by 
applying Social Practice 

Theory to program design 

Key stakeholders 
(e.g. NGOs) were 
excluded from the 

panel review 

2d 

Limited application 
of segmentation 

process in program 
design 

To identify existing 
segments within the 

Australian population 
 

Can segments be 
identified to inform the 
design of a consumer-

insight driven program? 

Data collection: Online 
surveys 

Analysis: TwoStep cluster 
analysis - Descriptive and 

Enhanced co-design 
session management by 
identifying existing food 

waste segments within the 

Segmentation 
analysis was 

limited to three of 
the four 
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Paper Study Research Gap  Objective  Research Question Methods Contribution Limitation 
To apply the 

segmentation process 
in program design 

inferential statistics Australian population segmentation bases 

2e 

Limited full 
application of 

marketing strategies 
in program design 

To gather segment-
based consumer 
insights for all 
marketing mix 

elements in program 
design 

What marketing 
strategies are preferred 

by household 
segments? 

Data collection: Co-design 
workshops 

Analysis: Descriptive and 
Thematic analysis 

Developed new materials 
to ensure SMBC could be 
applied during a co-design 

process 

Missing validation 
of consumer 

insights gained 
through co-design 
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The introduction of this thesis has provided an overview of the research rationale, 

context, paradigm, and methods. The need for empirical research based on consumer insights 

to address the food waste problem is identified. The need to deliver a process that can be 

implemented, ensuring that SMBC are incorporated within co-design processes to extend 

SMBC application is outlined. Ten sub-research questions and ten studies are included in this 

thesis. The significance of this research is summarised. The next section of this thesis presents 

the five research papers. Finally, a general discussion for theory and the practical implication 

is presented. 
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2. Consumer perspectives on household food waste reduction campaigns 

Abstract 

Food waste places pressure on the environment, costing communities and households 

substantial amounts of money.  Yet, many previous studies rely on expert opinions to inform 

campaign design.  To affect change, researchers and practitioners need to be open to alternative 

ways of thinking, including the views of the consumers.  This paper extends research pathways 

traditionally applied in social marketing and co-design processes to consumers in the context 

of household food waste reduction.  To offer a fresh perspective on current practice, we 

conducted a mixed-method formative research study as follows: co-design (Study 1; N = 21), 

A-B comparison study via an online survey (Study 2; N = 414), and a fridge audit (Study 3; N 

= 197).  Addressing a gap in previous expert-led campaigns, our study incorporates consumer 

views on food waste campaigns.  Findings indicate consumers prefer: (a) targeting leftover-

reuse behaviour, (b) using technology and avoiding door-knocking as a campaign strategy and 

(c) a focus on reducing fruit and vegetable waste. This study demonstrates the value of applying 

social marketing and the co-design process to the issue of household food waste.  A point of 

difference associated with the social marketing approach employed in this study is the active 

participation of the consumers in campaign development.  This paper offers rich information 

for researchers and/or practitioners that can guide program development, based on verified 

consumer expectations and has potential to benefit campaign effectiveness.  

Keywords: Food waste, consumer behaviour, campaign development, codesign, social 

marketing 
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2.1. Introduction 

Households are major contributors to food waste in Australia (Baker, Fear, & Denniss, 

2009; Bio Intelligence Service, 2011).  Estimates show the average household disposes of 

AU$3,800 worth of food annually (RaboDirect Financial Health Barometer, 2017).  Waste 

indicates inefficiency in the use of food with a concurrent generation of preventable costs.  

Baker et al. (2009) reported that 85% of Australian householders reported feelings of guilt for 

food waste, identifying negative emotional aspects resulting from food waste.  Reduction of 

food waste at the household level has potential to generate positive change at individual, 

community, and global levels (Dietz, Gardner, Gilligan, Stern, & Vandenbergh, 2009). 

Given the complexity of the food waste problem, and the multiple factors involved at a 

household level there is an increasing need for collaborative knowledge drawing on the 

expertise of multiple disciplines (Aschemann-Witzel et al., 2017).  Of particular importance is 

the understanding of households and individual consumers’ perspectives and the barriers and 

drivers of their food waste behaviours.  Social marketing is a discipline that specialises in 

understanding consumer behaviour and motivations; it has a proven track record of effective 

consumer-driven behaviour change strategies with a dominant focus on the attainment of 

individual behavioural change (Carins & Rundle-Thiele, 2014; Kubacki, Rundle-Thiele, 

Lahtinen, & Parkinson, 2015).  The overarching objective of this research is to enhance the 

implementation of food waste reduction campaigns with rich consumer insights that can be 

gained from application of the social marketing approach and tools. Specifically, this research 

aims to discover insights from an end-consumer perspective by understanding:  

RQ1. Which food waste reduction behaviours would consumers like to change? 

RQ2. Which campaign strategies do consumers prefer? 

RQ3. Which food items can consumers waste less? 
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2.2. Social marketing and Co-design  

Given that the main agents in food waste behaviour change are individual consumers 

and households, the apparent lack of consumer insights and perspectives in past studies is 

surprising.  Of the published studies on food waste behaviour identified a recent review (Kim, 

Knox, & Rundle-Thiele, 2019) indicates that only two had some form of consumer insight (Dai 

et al., 2015; Devaney & Davies, 2017); the rest of the campaigns were designed solely based 

on experts’ opinion (Schanes, Dobernig, & Gözet, 2018).  This lack of inclusion of an end-user 

perspective in program planning suggests an important gap in the food waste reduction 

literature, which this research aims to fill. 

Social marketing is a discipline specialising in promoting voluntary behaviour change 

in targeted audiences (i.e. consumers) through the application of commercial marketing tools, 

techniques and thinking, to deliver societal and individual benefit (Fridinger, 1999; Hastings, 

MacFadyen, & Anderson, 2000; Kerr, Hammerschmidt, & Himebaugh, 1999; Stead, Gordon, 

Angus, & McDermott, 2007).  A consumer-oriented approach contrasts with other perspectives 

and focuses program planning, implementation and evaluation on the needs and wants of the 

target audience (Trischler, Pervan, Kelly, & Scott, 2017).   

In this research we draw on the unique strength of the social marketing approach, 

directly involving target consumers in program design through application of the co-design 

process.  Co-design is an action of empowering consumers to develop new ideas during the 

product/campaign design process (Dietrich, Rundle-Thiele, Schuster, & Connor, 2016; Sanders 

& Stappers, 2008).  In contrast to expert-designed questions (as often happens in focus groups), 

co-design enables consumers to be a part of the campaign design team, recognising that people 

are ‘experts of their own experiences’ (Dietrich et al., 2016).  These insights are particularly 

important when designing for sustainable behaviour (Daae, Goile, Seljeskog, & Boks, 2016) 

and realistic and sustained behavioural change (Baldassarre, Calabretta, Bocken, & Jaskiewicz, 
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2017).  This research outlines application of the co-design process, demonstrating the rich 

insights gained by taking a consumer-oriented approach to inform future food waste reduction 

campaigns.  

2.3. Review of published food waste campaigns 

In reviewing past food waste reduction studies, it is important to consider three main 

campaign components: targeted behaviours, the campaign strategy, and the types of foods in 

focus.  Here we give a narrative review of these three components as presented in a selection 

of published food waste reduction campaigns (Schanes et al., 2018; Kim et al., 2019).  

2.3.1. Selection of a target behaviour  

Food waste behaviour occurs at every step of the consumer food journey, from planning, 

shopping, cooking to recycling and disposal (Sobal & Bisogni, 2009).  An effective food waste 

reduction campaign should consider modifiable food-waste reduction behaviours across three 

overarching categories: “Reduce” (Pathway A), “Reuse” (Pathway B), and “Recycle” (Pathway 

C) (see Figure 1).  

 

 

Recycle 

Reusing 
 Leftovers 
 Food sharing  

 

Figure 3 Framework for understanding of food waste reduction behaviour 

Food Waste 
Reduction 
Behaviour 

Reduce (Consume less) 

Reuse 

Provisioning  
 Planning  
 Purchasing  
 Cooking/eating  

Recycle through  
 Source separation  
 Composting  

Pathway B  

Disposing 
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Pathways summarise all food waste reduction behaviours, which otherwise would be 

thrown away (disposing behaviour).  Pathway A involves reducing waste through food 

provisioning and consumption behaviours where careful planning of shopping and meals 

ideally result in only purchasing food items needed, efficient cooking and eating of what was 

purchased (Stancu, Haugaard, & Lähteenmäki, 2016), and thus, minimisation of food disposal 

(Romani, Grappi, Bagozzi, & Barone, 2018).  Pathway B involves effective reuse of food items, 

for example, as a resource for future meals (Waste and Resources Action Programme, 2015) 

and food-sharing (Jagau & Vyrastekova, 2017; Rombach & Bitsch, 2015).  Pathway C involves 

recycling behaviours of food waste through source-separation (separating food from other 

types of waste) and gardening (composting) (Lea & Worsley, 2008).  Therefore, consumers 

who engage in all behaviours (efficient consumption, reuse, and recycling) would be practicing 

enhanced sustainability, through reductions in, or elimination of, overall food waste.   

Based on a systematic review focussing on campaigns targeting household food waste 

(Kim et al., 2019), previous studies have typically targeted behaviours that increase reusing or 

recycling behaviours rather than a decrease in consumption behaviours, which is surprising 

given that reduce should be a key waste management priority with re-use and recycling serving 

as secondary waste reduction strategies.  Thus, the most commonly studied food waste 

reduction behaviours were Pathway B and C related behaviours, namely, source separation 

(Bernstad, 2014; Bernstad, Jansen, & Aspegren, 2013; Bernstad, la Cour Jansen, & Aspegren, 

2012; Dai et al., 2015, 2016; Geislar, 2017; Huang et al., 2018; Li et al., 2017; Nomura, John, 

& Cotterill, 2011; Rousta, Bolton, Lundin, & Dahlén, 2015; Shearer, Gatersleben, Morse, 

Smyth, & Hunt, 2017), followed by composting (Bench, Woodard, Harder, & Stantzos, 2005; 

Harder & Woodard, 2009), leftover reuse (Lim et al., 2017; Waste and Resources Action 

Programme, 2007, 2010) and food sharing (Jagau & Vyrastekova, 2017; Morone, Falcone, 

Imbert, & Morone, 2018).  In regard to Pathway A, planning behaviours have received 



 

33 
 

somewhat less research attention (for examples see Devaney and Davies, 2017; Romani et al., 

2018; Schmidt, 2016; Young, Russell, Robinson, & Chintakayala, 2018).  Lastly, disposing 

behaviour has received some attention (Lee & Jung, 2017; Linder, Lindahl, & Borgstrom, 2018; 

Kawai & Huong, 2017). Since the targeted behaviour has a significant impact on the subsequent 

campaign strategy selection, a clear and careful selection of modifiable behaviour is vital.  

Despite consumers being the major agent of behaviour change in all mentioned studies, the 

involvement of consumers in the selection of the target behaviour for the campaign design is 

limited. Only two studies report any form of consumer insight (Dai et al., 2015; Devaney & 

Davies, 2017). We aim to address this gap with RQ1. 

2.3.2. Selection of a campaign strategy  

Our review showed that an information-education focus dominated previous food waste 

reduction campaigns; this focus was present in 19 of 32 past campaigns reviewed (Dai et al., 

2016; Jagau & Vyrastekova, 2017; Nomura et al., 2011).  This technique was effective when 

person to person interaction was implemented together with in person door-knocking activities 

(Bernstad et al., 2013; Dai et al., 2016; Xu et al., 2016).  For example, a house visit via door-

knocking to ‘distribute informative flyers’ successfully increased source separation behaviour 

(Bernstad, 2014; Dai et al., 2016).  Another strategy was the provision of infrastructure and 

involved installation of community waste stations/bins to reduce organic food waste among 

households (for example, Xu et al., 2016).  This strategy (e.g. provision of garden bins) was 

successful when the campaign targeted composting behaviours (e.g. Bench, Woodard, Harder, 

& Stantzos, 2005).  Interestingly, there was limited use of technology in past campaigns (Jagau 

& Vyrastekova, 2017; Waste and Resources Action Programme, 2007, 2010).  Technology, 

when it was used, was largely secondary to the main intervention, used to increase promotional 

effect (Young et al., 2018) or to add extra benefits to overall campaign effectiveness (e.g. 

provision of website in addition to the main ‘Home visit’ campaign) (Devaney & Davies, 2017).  
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Ambiguity in the involvement of consumers in identifying the most engaging (from a 

consumers’ perspective) campaign strategy was apparent across reviewed studies; none 

mentioned gaining consumer views when deciding on the campaign strategy to be applied.  

This is the second gap that this study aims to fill in RQ2. 

2.3.3. Selection of a target food  

Food waste includes several food categories: fruit and vegetables, meat and fish, dairy 

and bakery products, cooked (leftover) meals, and packaged food.  However, previous 

household food waste campaigns reviewed did not clearly state which types of food waste they 

targeted.  As each type of food is treated differently, arguably different tactics could be applied 

to reduce each type of waste (Visschers, Wickli, & Siegrist, 2016).  For example, plant-based 

food waste (i.e. fruit and vegetables) require different storing and reuse tactics when compared 

to meat and fish.  Depending how an individual consumes each type of food, it could turn into 

waste or not.  To unpack this, first, we need to understand which food categories are most 

commonly wasted.  According to previous studies, the most frequently wasted foods at the 

household level are fruits and vegetables, followed by commercially prepared food that is 

bought but not consumed (Baker et al., 2009; Leal Filho & Kovaleva, 2015; NSW Environment 

Protection Authority, 2015; Quested, Marsh, Stunell, & Parry, 2013).   

Understanding existing food items in households could further reduce food waste.  

Previous studies showed the possibility of food waste occurring if the food that already exists 

is purchased by underestimating inventory (Bell, Corsten, & Knox, 2011; Chandon & Wansink, 

2006; Stefan et al., 2013). A list of available food items offers an opportunity for consumers to 

waste less, and reflects consumers’ food preferences (Devine, Connor, Bisogni, & Sobal., 1998) 

as one’s food choice pattern is led by their food preferences (Sobal & Bisogni, 2009).  There is 

potential for future studies to identify which food items consumers can waste less. This study 

will address this gap by identifying food items available on hand within households.   
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In summary, our review of published food waste reduction campaigns indicates limited 

engagement of consumers in the campaign design process, despite consumers being the main 

agent of proposed behaviour change.  Therefore, there are important gaps in knowledge about 

which behaviours, strategies and foods consumers would like to target in their attempt to reduce 

food waste within their households.  Arguably, targeting campaign elements that consumers are 

interested in engaging in, should result in more effective and sustained behaviour change 

strategies.  Table 1 summarises the research questions and the three studies that address those 

questions.  

Table 1 Summary of research questions 

Overall research 
gap 

Research question 
Study 1:  

Co-design 
sessions 

Study 2: 
Strategy 

testing survey 

Study 3: 
Fridge 
audit 

Limited consumer 
engagement in food 

waste campaign 
design, specifically 

selecting target 
behaviour, campaign 

strategy and food 
items for focus 

RQ1. Which food waste reduction 
behaviours would consumers like 

to change? 
✓ ✓  

RQ2. Which campaign strategies 
do consumers prefer? 

✓ ✓  

RQ3. Which food items can 
consumers waste less? 

✓ ✓ ✓ 

 

To address the research gaps identified, we conducted three studies over a one year period 

following ethical clearance by the Human Research Committee (GU ref no. 2016/596).   

Study 1) used co-design sessions to gain insights into which behaviours, strategies, and 

food waste types consumers would like to address, 

Study 2) conducted an online survey to validate and quantify the findings of study 1 on a 

more diverse consumer sample, and  

Study 3) used an online survey and a fridge audit to objectively record inventory of food 

items available to consumers.  
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2.4. Study 1. Co-design  

The purpose of Study 1 is threefold; one is to evaluate previous food waste reduction 

campaigns, the second is to gain new campaign ideas from a consumer-perspective, and third 

is to identify the most wasted food categories.  By doing so we are able to discover the most 

modifiable behaviour and campaign strategy that consumers could engage with, along with 

food items that offered a potential focus.  Knowledge gained from this study informed the 

development and design of studies 2 and 3. 

2.4.1. Methods 

A co-design process was adopted to address the research questions following best 

practice in co-design studies (Trischler, Dietrich, & Rundle-Thiele, 2019).  Two co-design 

sessions were conducted within one local community in Australia.  A convenience sample of 

community members (n = 21) were recruited via an email invitation, from emails supplied by 

a local council.  The respondents were 14 female and 7 male residents.  Participants received a 

small gift as a token of appreciation.  Co-design sessions took between 45 and 60 minutes.  The 

format of co-design sessions started with sensitisation including a word association exercise 

(Sinopalnikova, 2004), followed by a facilitated discussion to capture reactions to examples of 

previous food waste campaign elements including three commonly used past campaign 

strategies: online recipes to encourage reuse (WRAP, 2007;2009; Lim et al., 2017; Young et 

al., 2018), installation of waste bins (Bench et al., 2005; Kawai et al., 2017; Xu et al., 2016), 

and door-knocking to provide information (Bernstad et al., 2013; Dai et al., 2015; Read et al., 

2009).  During the discussion, a question “What did you throw out the most in the past two 

weeks?” was asked.  Participants were then asked to work collaboratively to brainstorm their 

own campaign ideas in small groups of 3 to 4 participants. They were provided with large 

sheets of butchers’ paper and coloured pens to summarise their campaign ideas.  Diagrams (see 

Figure 2 for examples) were collected for analysis and voice recordings of the facilitated 
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discussion sessions were collected, and later transcribed.  

Thematic analysis was used to identify themes and patterns through a deductive 

approach.  Data were analysed at a semantic level following established guidelines (Braun & 

Clarke, 2006; Patton, 1990).  To ensure the validity of the analysis, this study followed the five 

steps of thematic analysis (Braun & Clarke, 2006) and two researchers re-read data to 

triangulate their interpretation and achieve reliability in coding and analysis (Fereday & Muir-

Cochrane, 2006). 

2.4.2. Results and discussion 

2.4.2.1. Behaviour to be targeted  

Consumers reported a range of barriers and motives for food waste reduction. We 

grouped those according to behavioural focus on: consumption, reuse, and recycling (see Table 

2).  Time and kitchen skills were the barriers to food waste reduction behaviour across 

behavioural foci.  For example, the participants reported lack of time hindered their planning 

(write shopping list) and reuse behaviours (cook leftovers).  Kitchen skills including storing 

and cooking (Stefan, van Herpen, Tudoran, & Lahteenmaki, 2013) also stopped them from 

consuming less and reusing existing food.  Saving money (Graham-Rowe, Jessop, & Sparks, 

2014) and actualising social responsibility (Setti, Falasconi, Segrè, Cusano, & Vittuari, 2016) 

were key motivators across all behaviours.  Associations between key barriers and motivations 

Figure 4 Examples of new intervention ideas created by participants 
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were observed.  For example, perceived financial benefits from buying in bulk appeared to 

encourage food waste, while financial benefit from not wasting food motivated less food waste.   

Table 2 Barriers and motivations according to related behaviours  

Behaviours Category Key theme Qualitative comments 

Consuming less (Pathway A)  

Provisioning (Planning, 
purchasing, 
cooking/eating) 

Barriers  Kitchen 
Skills  

“...I’d buy veggies then go out for dinner and the 
veggies would go soft...” (Session 2, line 28)  

Quantity “Buying too much and then you can’t cook and 
everything goes in the bin.” (Session 1, line 81) 

Time “..I just don’t have time, but I know it’s something 
I should make time for.” (Session 2, line 38) 

Occasions “When you have dinner parties and cook a lot and 
waste it, or buffets. “ 

(Session 1, line 82)  

Lack of guilt  “It’s that attitude where if I eat at a restaurant, I’ve 
paid my money for a meal and that’s not my 
problem anymore. I’ve made that exchange, so I 
walk away.” (Session 1, line 85)  

Marketing 
plot 

“It’s also what was said about encouraging the 
supermarkets and encouraging bulk.” (Session 1, 
line 85)  

Motivation  Saving 
money 

“Cost... it’s mainly cost for me…” (Session 2, line 
58) 

Social 
responsibility  

“caring about the environment or not being 
careless.” (Session 1, line 141)  

Re-use more (Pathway B) 

Leftover-reuse Barriers Cooking 
skills 

“I have no idea how to cook for two people, so it 
just ends up being too much. “ (Session 1, line 
208)  

Time  “Will I need to spend an extra 30 minutes cooking 
so I don’t have any waste?” (Session 1, line 136)  

Motivation  Saving 
money 

“Not buying what you don’t need and throwing it 
out.” (Session 2, line 50) 

Social 
responsibility  

“People out there don’t have food, so that’s my 
motivation for reduction in wastage of food.” 
(Session 2, line 58) 

 

Recycle (Pathway C) 
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Behaviours Category Key theme Qualitative comments 

Composting/recycling Barriers Time  “Composting bins? Lots of digging involved.” 
(Session 2, line 90) 

Hygiene “I think it’s gross.” (Session 1, line 99)  

“…if your kitchen is starting to smell… this is the 
worst.” 

Space  “There’s no room.  Personally, I wouldn’t want a 
worm farm on a little balcony or in a house.  I just 
wouldn’t.” (Session 1, line 97) 

Motivations  Social 
responsibility 

“Setting a good example [for] kids.” (Session 2, 
line 42) 

Family 
gathering 

“it’s something we can do as a family.” (Session 
2, line 56) 

Food waste behavior  

Disposing  Barriers Easiness   “I think when we talk about barriers, it’s easy to 
put things in bins; it’s a lack of a barrier in some 
ways that’s the problem.  Bins are large capacity 
and rarely full.” (Session 2, line 39) 

Habituation  “The main thing for my friends who don’t do it is 
that it has to be done on a daily basis” (Session 2, 
line 36)  

Motivation Saving 
money 

“The less you waste, the more you’re getting for 
your dollar, because you’re actually consuming 
more and not disposing of as much.  (Session 2, 
line 50)  

Social 
recognition 

“…you can be labelled as a good family.” (Session 
1, line 154) 

Hygiene  “Nicer house... Cleaner.. .Smell… Less risk of 
bacteria… Hygiene.” (Session 1, line 186)  

 

The general discussion covered resourcing behaviours, including leftover reuse, 

composting, and recycling rather than consuming/provisioning behaviours.  Of those, most 

participants recalled behaviours relating to cooking skills.  Only a minor group of participants 

mentioned composting as a behaviour they would like to engage with.  Noticeably, none of the 

participants mentioned food sharing behaviour.  For the majority, composting was not 

convenient due to the absence of a space (to keep the extra bin; and garden to install a compost 

bin).  Therefore, leftover reuse behaviour and efficiency of food management were identified 
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as a key behaviour most participants would prefer to increase.   

2.4.2.2. Preferred strategies  

Participants created simple, accessible, and rewarding campaigns to reuse foods that were 

already available (see Table 3 for new campaign ideas).  Heavy emphasis on the use of 

technology was observed.  For example, the participants wanted to create a smart phone app or 

website that is easy to use and contains various cooking recipes, which can assist the target 

audience to perform leftover-reuse behaviour.  Campaigns created by participants incorporated 

‘reward’.  
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Table 3 Six new campaign ideas delivered by the participants 

Objective Targeted behaviour Campaign strategy Targeted 
barrier/motivator 

Reuse more  
 

Leftover reuse   Use of phone-applications to 
indicate how you saved, records 
fridge (Creation of a ‘no-food-
waste’ online community)  

Save money, 
Time/easiness 

Leftover reuse Personal communication - 
Nutritionists help you in building 
the pack (at woolies, coles)  

Save money, time 

Source separation  Use of website to educate children 
(Incorporate this into school 
activity)  

Save money, time  
  

Source separation  Signage on yellow bins  with 
personal communication  

Time/easiness  

Composting  Online purchasing system and 
provision of a personal waste 
consultant  

Save money  

To increase 
awareness  

Awareness  Car stickers for waste savers  Social responsibility   

 

From the discussion, it was clear that the participants preferred to be engaged with 

online recipes much more than installations of bins and door-knocking campaigns.  The 

majority of comments for ‘online recipes for leftover reuse’ campaigns were positive, and these 

solutions were viewed as resolving ‘lack of time’ and ‘lack of cooking skills’ which were both 

key barriers to left over reuse.  Whereas, campaigns that installed waste bins for composting 

behaviour were more controversial.  Key barriers such as hygiene and cost issues (that is to 

buy extra equipment) generated resistance to adopting composting behaviour.  The matter of 

“What to do next?” with the produced compost failed to offer a clear benefit for households 

without a garden. Therefore, the participants mentioned that they would compost only if ‘I am 

not the one who has to touch and deal with it after collecting in my house’.  Door-knocking to 

inform the audience about food waste reduction tactics was dismissed by all participants, who 

indicated they did not want strangers knocking on their door and invading their privacy.  
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2.4.2.3. Food type focus  

Responses to the question “What did you throw out the most in the past two weeks?” 

revealed that fruit and vegetables were most frequently wasted, followed by grain/bread, 

cooked meals or leftovers, and chicken bones.  Only a few participants claimed not to throw 

any food away.  

Summary. As opposed to the behavioural foci of previous campaigns, participants expressed 

willingness to enhance reuse behaviour by having easy access to online recipes, given the lack 

of time and cooking skills. Concern over confidence in handling food resources emerged.  Co-

design discussions suggested that campaigns targeting reuse behaviour through recipes may 

assist individuals to reduce food waste by provisioning for eating using food already available 

within the household.  Participants dismissed door-knocking which was prominent in previous 

campaigns due to privacy and many were not supportive of composting due to hygiene and 

lack of space.  The food category of fruit and vegetables were reported to be frequently wasted 

by the majority of participants.  However, a wider sample was needed to gain confidence in the 

findings. Study 2 was conducted to verify and quantify Study 1 findings on a representative 

Australian sample.   

2.5. Study 2. Online survey 

An online survey was conducted with an independent sample of respondents to verify and 

quantify the results of Study 1.  This survey quantified commonly waste food items and 

collected quantitative data in response to two alternate strategies, namely reuse (most preferred) 

and door knocking (least preferred strategy).    

2.5.1. Methods 

An A-B comparison test was conducted to test whether consumer’s interest and engagement 

level would vary as a result of exposure to one of two food waste strategies.  Specifically, the 

design was a 2 (before/after) x 2 (strategy) mixed design.  A convenience sample of 414 
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consumers living in Australia was randomly assigned to one of two strategies: Strategy 1 

portrayed an online leftover reuse recipe strategy (n = 204), or Strategy 2 portrayed door-

knocking (n = 210) (see Figure 3).  On a five-point scale, the respondents were asked to rate 

their level of agreeableness after reading the assigned campaign strategy scenario.  Each scale 

was developed based on the interest and engagement scales (Mazer, 2012; 2013).  To assess 

applicability of campaign strategy scenario, the respondents were asked to select Yes/No for 

the question “Imagine yourself involved in this scenario. Do you think it would be applicable 

to you?”.  Hence, the survey included 31 questions including most commonly waste food items, 

barriers and motivations to reduce waste, and demographic items.  

Of the respondents, 208 (65.8%) were female and 107 (33.9%) were male.  Almost half of 

sample were age 45 years and over.  Approximately 64 percent of the respondents reported 

having a private garden. 

Figure 5 Scenarios of two strategies 

2.5.2. Results and Discussion  

The first half of the survey aimed to validate which food was most commonly wasted 

and the barriers and motivations to reduce food waste.  The frequency and percentage of 

respondents who reported discarding (throwing away) each type of food category is illustrated 

in Table 4. 
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Table 4 Descriptive statistics of wasted food 

Reported types of food wasted % 

We don't throw away ANY food 32.3 

Fruit and Vegetables 27.5 

Bread and other bakery products 15.2 

Cooked Meals 13.6 

Milk and Dairy products 5.4 

Packaged Food 4.1 

Meat and Fish 1.9 

 

One in three survey respondents reported that they did not throw any food away.  

Supporting study 1 findings, fruit and vegetables were the most frequently wasted food 

category in households followed by bakery items and cooked meals leftovers (Table 4).   

More than half of householders surveyed nominated that they throw food away because 

the food has passed its best before or use by date, indicating that storage tips and hints may 

assist to motivate food waste reduction.  Inedible food waste and forgotten food items were 

frequent reasons for food to be disposed.  Consistent with Study 1 findings, a lack of cooking 

skills (i.e. ruined food and other cooking problems) were common reasons attributed to food 

waste in households.  Cost and time savings were the most endorsed motivators for reducing 

household food waste, followed by social concerns such as guilt. 

The second half of the survey assessed campaign strategy preferences.  The level of 

interest and engagement in campaign scenarios were the dependent variables (DVs).  

Independent variables (IVs) were campaign strategy types (online leftover-reuse recipe/door-

knocking) and time (before/after exposure).  T-tests and chi-square tests were performed.  An 

independent groups t-test was conducted to understand whether there was a significant 

difference in respondents’ post-campaign interest and engagement towards door-knocking (n = 

166) and online leftover-reuse recipe (n = 150) campaign scenarios.  Levene’s test indicated 

unequal variances (F = 5.51, p = .019), thus, degrees of freedom were adjusted.  The result 
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indicates that the respondents found the online leftover-reuse recipe campaign scenario (M = 

3.61, SD = 0.83) significantly more interesting compared to the door-knocking campaign 

scenario (M = 2.95, SD = 1.03), t(309) = - 6.323, p < .001, d = .707.  

Equal variances were not assumed for the results of the t-test on engagement ratings 

after reading two scenarios (Levene’s test p <.05).  Scores on the level of engagement were 

higher for respondents who received the online leftover-reuse recipe (M = 3.57, SD = 0.75) 

campaign scenario when compared to the door-knocking (M = 3.08, SD = 1.08), t(294) = - 

4.702, p < .001, d = .528) scenario.   

A chi-square test was conducted to verify the existence of a relationship between two 

variables; types of campaign and the scale of applicability.  A significant relationship was found 

between types of campaign and the scale of applicability, X2 (1, N = 316) = 10.6, p = .001.  

Figure 4 illustrates applicability of campaign by its number of responses.   

 

Figure 6 Applicability of campaign 

As shown in Figure 4, 114 out of 166 respondents thought that the door-knocking 

campaign would not be applicable to them.  On the other hand, the applicability of the online 

leftover-reuse recipe campaign was close to equal across the respondents.  These results 

demonstrate heterogeneity in preferences for households.   
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Summary. Consistent with Study 1 findings, lack of cooking skills (i.e. ruined food and other 

cooking problems) were verified as common reasons for food waste.  Cost was the key motive 

for reducing food waste.  Respondents rated the example online leftover reuse recipe campaign 

scenario more interesting and easier to engage with compared to the door-knocking campaign 

scenario.  Fruit and vegetables were rated the most frequently wasted food category.  These 

findings suggest that a food waste reduction campaign using online recipes which increases the 

level of confidence in cooking and outlines the value in terms of money saved could leverage 

reuse of fruit and vegetables behaviour, thus, reducing food waste at a household level.  Given 

the important insight these findings have on informing campaign design, study 3 sought to 

identify ready-for-use food items through objective reporting to help develop recipes. 

2.6. Study 3. Fridge audit  

To complement the findings of study 2, study 3 aimed to identify fruit and vegetable items 

that were available within households that could be used to prevent food waste.  A fridge audit, 

comprised of photographs of household fridges and a survey, was conducted to capture items 

present in the household fridge.  This additional data collection was necessary as recipes to 

reuse produce would require more than fruits and vegetables.  Thus, we aimed to generate a 

list of most common items found in household fridges. This additional quantitative study is 

invaluable as it reflects study 1 and 2 findings: the recipe only requiring a list of ready-to-use 

food items could motivate a reduction in food waste by saving money and eliminate barriers 

(e.g. lack of cooking skills). 

2.6.1. Methods  

This cross-sectional study consisted of two components: (a) a questionnaire (N = 197) 

and (b) fridge photo audit (n = 25).  The survey link was distributed to residents in Australia 

through social media channels including e-bulletins, websites, Facebook and direct email.  The 

link was available for one month.   
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To identify the most wasted food items, one open question of ‘Please think about the 

last time you threw out food; what did you throw away?’ was asked.  Multiple responses from 

each participant were then coded into seven food product categories used in Study 2, namely: 

1) fruit and vegetables, 2) bread and other bakery, 3) milk and dairy, 4) meat and fish including 

bones, 5) packaged food, 6) cooked meals/leftovers, and 7) I don’t remember/we don’t throw 

away any food. 

Identification of common food items in participants’ refrigerators was achieved two 

ways; 1) a check-list inventory of 74 fruit and vegetable items and 2) photographs of household 

refrigerators (Figure 5).  The check-list inventory asked respondents to tick all fruit and 

vegetable items that they already have in their fridge. Respondents were asked to upload a 

photograph via survey link.  Photographic data were examined, and recognisable items were 

coded and tabulated by trained researchers. To validate the photo data, the survey also had free 

text responses asking participants to describe the contents of the fridge, which were content 

analysed for thematic patterns.  

Figure 7 Example fridge photos 

Demographic and shopping behaviour questions, including frequency of food shopping, 

who normally shops for food, and the source of food shopping were included.  Open-ended 

items allowed respondents to describe their favourite home cooked meal, and to make 

comments regarding disposal of food waste.  
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Three quarters of respondents identified themselves as the main shopper for their household 

and 71% preferred to shop from a variety of retail outlet types rather than a single outlet.  On 

average, respondents shopped for food 2.6 times per week. Almost half of the data were 

collected from people who were aged between 25 and 45 years old.   

2.6.2. Results and Discussion  

Study 3 survey responses support study 1 and 2 findings. Respondents most frequently 

threw away fruit and vegetables (n = 83), followed by cooked meals/leftovers (n = 33), meat 

and fish (n = 32), bread and bakery products (n = 27), milk and dairy (n = 7), and packaged 

food (n = 5).   

Within the food category of fruit and vegetables, the checklist inventory revealed 

carrots, onions, apples, potatoes and tomato were most commonly available in respondents’ 

fridges (see left column in Table 5 to see Top 10 items common fruit and vegetable items).  

Seasonal variation was evident.  Fridge photographs indicated that households have a range of 

other common food items on hand including dairy products, condiments, and eggs (see right 

column in Table 5 to see Top 10 other common food items).   

Table 5 Top 20 common items in households 

Top 10 fruit and veg. items rep
orted in checklist  

% of respondents 
(n = 197) 

Top 10 other common ingredie
nts observed in fridges photo  

% of fridges 
(n = 25) 

Carrot   92.9 Eggs   72 
Onions   85.8 Yoghurt   64 
Apples   82.2 Mayonnaise   64 
Potatoes   81.7 Milk   56 
Tomato   80.7 Butter / Margarine  56 
Lettuce  77.7 Soy Sauce  52 
Bananas  77.2 Cheese 48 
Cucumber 63.9 White Wine 48 
Capsicum 60.4 Fruit Juice 44 
Sweet potato 57.8 Soft drink 40 
 

Summary.  Fruit and vegetables were the most commonly waste food item among various food 

categories in households. The top 10 most commonly available seasonal items that could be 
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used were identified as carrot, onions, apples, potatoes, tomato, lettuce, bananas, cucumber, 

capsicum, and sweet potato.  Fridge photos identified a further top 10 food items that could be 

combined with the fruit and vegetable list. Through objective reporting, the study identified ‘a 

typical fridge’.  This investigation extends consumer insights found in Study 1 and 2.  Findings 

have potential to benefit future campaigns delivering a clear focus for reuse of produce and 

other inventory on hand.   

  



 

50 
 

2.7. General Discussion  

Despite efforts in food waste reduction (Schanes et al., 2018; Kim et al., 2019), 

consumer household food waste continues to be a prominent issue that negatively impacts 

society.  Addressing a major gap in past food waste studies, namely lack of consumer input into 

past campaigns, this research uncovers insights into which behaviours, strategies and food 

items could be the area of focus for a household-level food waste campaign.  Our main findings 

enabled us to identify incongruence between expert and consumer expectations.  This provides 

a fresh perspective for researchers and practitioners in the food waste area.  Further, this new 

knowledge is potentially valuable in designing consumer-oriented campaigns, which meet the 

needs and wants of the major agents of behaviour change, the consumers.  In a cross-

disciplinary collaboration, the researchers draw on a social marketing framework (a discipline 

specialising in understanding and influencing consumer behaviour change), to successfully 

demonstrate the use of the co-design process in application to food waste.   

2.7.1. Target behaviour  

Reuse behaviour was the behaviour that consumers most wanted to address, which 

happened to be least practiced in previous food waste reduction campaigns (Waste and 

Resources Action Programme, 2015; Young et al., 2018).  Other behaviours commonly used in 

past campaigns gained less consumer acceptance.  In particular, Pathway C (composting) was 

perceived as creating an unhygienic environment, taking extra space, cost, and producing 

product (compost) that consumers cannot use (due to lack of garden).  As the behavioural focus 

shapes campaign strategy, our finding indicates the importance of capturing consumer 

perspectives prior to behaviour selection.   

In summary, Pathway B (reuse, see Figure 1) received less attention in previous studies but 

was found to be the most preferred behaviour for consumers, suggesting this should be the 

behaviour of focus. Our results indicate a discrepancy between consumer and expert views.  
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This is consistent with recent studies in social marketing that identified differences between 

expert approaches and consumer views (Rundle-Thiele et al., 2019).  Together, these studies 

identify the importance of adopting a customer-oriented approach in project and program 

planning.   

2.7.2. Campaign strategy 

Consumers wanted to engage with simple, easy, and accessible campaigns and preferences 

for technology as a campaign strategy were revealed.  The willingness to incorporate 

technology was evident in both studies 1 and 2.  Noticeably, consumers designed a campaign 

using a smartphone app to directly change food waste behaviour (in study 1) and consumers 

favoured online recipes over door-knocking campaign strategies (in study 2).  Technology has 

previously been incorporated as an additional campaign tool rather than a core campaign 

strategy (Devaney & Davies, 2017; Ganglbauer et al., 2013).  The use of technology to educate 

consumers (e.g. posting food waste information on social media platforms) could be 

problematic if assumptions are made that people will reduce food waste solely on the basis of 

being fully informed about the environmental benefits of doing so. 

Door-knocking was not a preferred campaign strategy among Australian households 

surveyed.  This finding contrasts with previous interventions which focused on personal 

interaction through door-knocking activities and effectively encouraged source separation 

behaviour and reduced food waste within targeted populations (Anna Bernstad, 2014; Dai et 

al., 2016; Xu et al., 2016).  Such results add to our argument on the benefit of engaging 

consumers in campaign design to avoid costly failures that could arise form replication of 

approaches applied in other geographic areas. Current findings further advanced understanding 

of how to engage households to transition towards sustainable practices by examining factors 

facilitating and preventing changes to food waste behaviours.   
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2.7.3. Food focus 

Consistent with previous findings (Baker et al., 2009; Quested, Marsh, Stunell, & Parry, 

2013), fruit and vegetables were the most discarded food category.  Triangulation of three 

studies indicate that a lack of time, incorrect storing, and irregular shopping routines explain 

fruit and vegetable waste.  Previous studies have also identified that packaging size of fruit and 

vegetables is related to purchasing amount and waste (De Laurentiis, Corrado, & Sala, 2018).  

Further to this, the local climate conditions may have contributed to the category of food most 

often wasted.  Since all food categories (i.e. bakery vs meat) require different tactics to prevent 

waste, selection of food items for campaign focus is essential.  Published studies do not 

typically focus on one food category (Schanes et al., 2018; Kim et al., 2019).  Thus, we 

investigated ready-to-use items within the fruit and vegetable food category as well as other 

common food items to identify campaign recipe ingredients.  The top 20 common food items 

that consumers can waste less were identified.  Our findings suggest recipes requiring existing 

fruit and vegetables and other complementary food items could minimise key barriers (lack of 

cooking skills) and maximise key motivation (saving money); thereby assisting leftover reuse 

behaviour and resulting in reduced food waste.  

2.8. Limitations and Future research  

Study 2 relied on self-reported data.  Gram (2010) argued that self-reporting can be 

problematic due to requiring respondents to recall their behaviour.  Study 2 results may be 

affected by social desirability bias (Thøgersen & Ölander, 2006; Paulhus & Vazire, 2007).  

Further to this, the paper acknowledges a gap between actual behaviour and self-reported 

behaviour (Rundle-Thiele, 2009).  Our paper presents information on consumer evaluations of 

two campaigns, but a high liking by consumers does not necessarily mean a high uptake or 

influence of the program.  If possible, future research should monitor actual waste behaviours 

(i.e. waste weight) to obtain the most accurate indication of food waste.  Secondly, 
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generalisability of the results is a limitation owing to the convenience samples drawn in our 

studies.  Our studies, generated from convenience samples, may be limited by self-selection 

bias (e.g. people interested in minimizing food waste) and as such our sample may not represent 

the wider population. Research utilizing a probability sample (i.e. stratified sampling 

techniques) are recommended to extend on study findings reported here. Finally, while some 

potential explanations for fruit and vegetable waste have been identified, future research is 

recommended to identify additional drivers (e.g. local variation in food cultures due to local 

climate) of fruit and vegetable waste for households.  

2.9. Conclusion 

A point of difference associated with the social marketing approach employed in this study 

is the active participation of the consumers in campaign development.  Current best practice 

for behaviour change campaigns is to involve the consumers in behaviour change campaign 

design (National Social Marketing Centre, 2017).  As the absence of consumer focus was 

detected in past studies, the current study applied a sequential mixed-method design to obtain 

insightful consumer perspectives into: target behaviour, campaign strategy and target food 

categories.   As a result, we gained new knowledge to guide campaign development on reuse 

behaviour through food recipes and use of technology.  Based on our findings, this paper offers 

rich information that researchers and/or practitioners to can utilise.  
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3. Outcome evaluation of an empirical study: Food waste social marketing 

pilot 

Abstract 

Background: Evidence indicates behavior change is more likely when more social marketing 

benchmark principles are applied. Yet, transparent and clear reporting of the application of 

benchmarks to change behavior is rare.  

Focus of this Article: The aims of this study were 1) to verify the efficacy of social marketing 

in reducing food waste and 2) to enumerate and critique the practicality of applying social 

marketing benchmark criteria.  

Research Question: To address the research aims, two research questions were proposed; 1) 

Can a social marketing program designed with users reduce household food waste behavior? 

and 2) How are social marketing benchmarks applied to reduce food waste?  

Program Design/Approach: A consumer-insight driven social marketing program Waste Not 

Want Not was designed following the social marketing process and delivered to local Redland 

City Council residents located within the pilot area. This article reports a process and outcome 

evaluation for the pilot study and a critical evaluation of benchmark criteria application. 

Importance to the Social Marketing Field: The article demonstrates social marketing’s efficacy 

to reduce food waste behavior in households and it critically evaluates application of 

benchmark criteria to assist future research and practice. 

Methods: 314 local council area residents were randomly allocated into either a program (n = 

110) or control group (n = 204). The program group received intervention materials and 

invitations to attend the 2-week program activities held in a local shopping center. Control 

group participants received nothing. The extent of social marketing benchmark application was 

examined for the Waste Not Want Not program.  

Results: Outcome evaluation indicated that the pilot study reduced self-reported household 
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food waste and increased perceived level of self-efficacy in cooking for the program group, but 

not the control group. Waste Not Want Not successfully applied five out of eight social 

marketing benchmark criteria namely: consumer orientation, insight, competition, marketing 

mix, and behavior change.  

Recommendations for Research or Practice: Given that use of more benchmarks increases the 

likelihood of behavior change, future research must advocate for complete application of the 

eight major social marketing benchmark criteria in program design. Clear operational 

definitions are required to improve practice and behavioral change outcomes. 

Limitations: Study 1 focused on individual feedback and self-reported data minimizing the 

possibility of generalization. Future research could employ observational methods and involve 

a wider array of stakeholders to increase generalizability.  

Keywords Benchmark, sustainability, food waste, social marketing  

Paper type Research paper 
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3.1. Introduction 

A growing awareness of the environmental harm and economic burden of food waste 

has driven a food waste reduction movement. The United Nations identified minimizing food 

waste as a sustainable development goal in 2016 (United Nations, 2012). In response, France 

has forbidden food waste by supermarkets (Chrisafis, 2016) and many other initiatives are 

underway. Estimates indicate processing food waste generated by households costs the US 

economy US$1 trillion annually (The Food and Agriculture Organization of the United Nations, 

2015) and 47 million tons of food waste is generated by European households (Chan, Sinha, & 

Weijin, 2011; Stenmarck et al., 2016). Although there has been a call for increased application 

of social marketing to support environmental protection (Barr, Gilg, & Shaw, 2011; Truong, 

2014; Truong & Dang, 2017; Truong, Saunders, & Dong, 2019) only two studies reported in 

peer review literature identify as social marketing, indicating that education and policy 

approaches dominate the food waste reduction landscape (Kim, Rundle-Thiele, & Knox, 2019). 

While application of social marketing to protect the environment is on the increase in contexts 

such as littering (Almosa, Parkinson, & Rundle-Thiele, 2017), energy use (Gordon, Waitt, 

Cooper, & Butler, 2018), water consumption (Lowe, Lynch, & Lowe, 2015) and wildlife 

protection (Veríssimo, 2019), more can be done. While education and policy assist to raise 

awareness and enforce compliance, these tools alone cannot be relied on to move and motivate 

people to change, given that policy creates resistance and reactance in community. In contrast 

to other behavioral change approaches, social marketing seeks voluntary participation and 

ensures that communities targeted for change make changes of their own free will, generating 

less reactance and higher levels of community support over time (Ranci & Arlotti, 2019).  

Benchmark criteria differentiate social marketing from other behavioral change 

approaches that are criticized for manipulating people (Gossen, Ziesemer, & Schrader, 2019; 

Wettstein & Suggs, 2016). In 2002, Alan Andreasen introduced six benchmark criteria to 
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delineate social marketing from health education, by stating “Simply gaining acceptance of an 

idea without inducing action is not success. Indeed, this approach is more appropriately labeled 

‘education’ or ‘attitude change’.” (p. 7). Expanding on Andreasen’s (2002) list, the National 

Social Marketing Centre (French & Blair-Stevens, 2006) added two criteria, namely theory and 

insight first publishing a list of eight criteria in 2007 (National Social Marketing Centre, 

2017).When the benchmarks were first penned, Andreasen (2002, p. 7) stated “programs must 

not have all six elements in strong measure to qualify for the label ‘social marketing’”. This 

has recently been challenged more recently with empirical evidence suggesting that behavioral 

change is more likely when more of the benchmarks are used (Aceves-Martins et al., 2016; 

Carins & Rundle-Thiele, 2014; Kubacki, Rundle-Thiele, Lahtinen, & Parkinson, 2015a; Xia, 

Deshpande, & Bonates, 2016). At present, incomplete use of benchmark criteria continues to 

be evident in the social marketing literature (Greenfield & Veríssimo, 2019; Kubacki & 

Szablewska, 2019). This has been the case for the food waste literature as well. For example, 

Kim et al. (2019) found that an average of 2.69 social marketing components were applied in 

existing food waste studies.  

Expert driven (top-down) designs dominate food waste reduction efforts to date, 

indicating potential for social marketing to be more widely applied to reduce food waste (Kim 

et al., 2019). Taken together, a comprehensive review of the literature indicates limited 

involvement of social marketing in combatting food waste, and a failure to embed social 

marketing principles in environmental protection efforts. The concept of audience-orientation, 

which aligns with the benchmark criteria of ‘consumer orientation’ and ‘insight’, advocates a 

bottom-up philosophy. Consumer orientation allows social marketers to center the target 

audience at the core of strategic thinking, ensuring that any offering is delivered to satisfy the 

needs and wants of the target audience (Dietrich, Rundle-Thiele, Schuster, & Connor, 2016). 

Although previous research has identified the importance of consumer-orientation (David et 
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al., 2019; Hastings & Domegan, 2013) the involvement of people targeted for change in 

program design appears absent in food waste programs (Kim et al., 2019). Moving forward, 

formative research must extend beyond researcher or expert driven approaches and ensure 

target audience preferences are taken into account in program development to satisfy the 

criteria of consumer orientation. To add potential value to behavior change initiatives, the 

current study addresses this gap. This study addresses the following research question: “Can a 

social marketing program designed with users reduce household food waste behavior?”. 

Although the eight benchmark criteria may not initially have been proposed as a process 

(French & Blair-Stevens, 2010), the need for clarity remains given low levels of benchmark 

criteria application in social marketing research and practice. Benchmark criteria have been 

criticized for abstract descriptions and lack of clarity to demonstrate practical feasibility or 

application (Gordon, 2013; Wettstein & Suggs, 2016). Thus, interpretation, application, an 

implementation of benchmarks has led to conceptual and operational confusion (Gordon, 2012; 

Wettstein & Suggs, 2016). While some scholars continue to debate the foundations of social 

marketing (Brennan, Previte, & Fry, 2016; Dann, 2010; French & Russell-Bennett, 2015b; 

Spotswood, French, Tapp, & Stead, 2012), others have sought to provide more concrete 

definitions (for examples see Wettstein & Suggs, 2016; Xia et al., 2016) that meet classification 

criteria. A clear roadmap identifying how and where social marketing components are applied 

to co-design programs that aim to reduce food waste has not been detailed (Kim et al., 2019). 

To rightfully secure its place in the behavior change landscape delivery of clear roadmaps for 

social marketing practitioners to follow is a priority. In sum, the literature suggests a need to 

improve the extent that social marketing benchmark criteria are applied (Almestahiri, Rundle-

Thiele, Parkinson, & Arli, 2017; Carins & Rundle-Thiele, 2014; Kubacki, Rundle-Thiele, Pang, 

& Buyucek, 2015b; Wettstein & Suggs, 2016; Xia et al., 2016). Therefore, this study proposes 

research question 2: “How are social marketing benchmarks applied to reduce food waste?”. 
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In summary, the main gaps in the available literature concerning household food waste 

programs and social marketing approaches to program development are as follows:  

1) Limited application of social marketing benchmark criteria in the context of food waste; 

2) A lack of understanding of how to apply benchmark criteria in social marketing food 

waste programs to deliver a roadmap for others to follow.  

This research aims to address these research gaps providing a detailed explanation for 

a pilot food waste program and a process and outcome evaluation for the consumer-insight 

driven social marketing program, which was delivered at the household level in one local 

council area in Australia. The program of work reported in this article contributes to our 

understanding of how social marketing can be applied to reduce food waste through a 

controlled, longitudinal repeated measure assessment of an audience targeted food waste pilot 

program. 
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3.2. Study 1. Social marketing pilot program design, implementation and 

evaluation 

Partnering with Redland City Council as part of its Waste Reduction and Recycling 

Plan 2015-2020, a pilot social marketing program ‘Waste Not Want Not’ (WNWN) was 

designed in 2016 (see Figure 1). 

3.2.1. Program Design 

As one component in a multi-component study, a systematic literature review was 

conducted to identify programs that had previously been used to reduce food waste. Nine 

programs were identified (Kim et al., 2019). Co-design was employed with householders (n = 

21) to gain insights into their preferred program characteristics. Co-design sessions explored 

preferred types of food waste to tackle, particular behaviors to change, tools, and program 

concepts (Kim, Rundle-Thiele, Knox, Burke, & Bogomolova, 2020). Utilization of co-design 

centered program design on householders’ perceived motivations, barriers and preferences thus 

ensuring that the WNWN was developed with input from householders living in the local 

government area.  

The focus on reduction of fruit and vegetables was identified as the core program 

concept. Audience-specific barriers and motives were identified. For example, self-efficacy 

emerged as a key construct given that local household residents did not know what to make 

Figure 8 Program Logo 
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from food contents left in their fridge (Kim et al., 2020). This finding supported similar insights 

from a previous Australian study which suggested that an individual’s level of confidence to 

cook is related to the level of food consumption and food-purchasing behavior (Winkler & 

Turrell, 2010). The participants indicated saving money and time were their primary motives 

for reducing food waste. Previous social marketing studies demonstrate the potential for self-

efficacy as a mechanism delivering positive program results (Lefebvre & Flora, 1988; 

Takahashi, 2007). However, there are limited reports of the use of self-efficacy in the context 

of food waste (Stancu, Haugaard, & Lahteenmaki, 2016; Takahashi, 2009). 

Participants demonstrated greater willingness to change leftover reuse behavior when 

compared to other food waste behaviors (e.g. food provisioning and/or composting behavior). 

Such insights guided the selection of the behavior to target, tools to deliver, and the program 

concept. Therefore, WNWN was designed to be delivered as a face to face program focused on 

leftover reuse behavior using recipe cards at a community level. Additional program insights 

were obtained in two online survey studies and details are reported elsewhere (Kim et al., 2019).  

The WNWN pilot program aimed to help residents understand how: 1) What is already in the 

fridge can be turned into creative meals, 2) Leftover food can be reused, and; 3) To avoid food 

spoilage through strategies including the use of shopping lists, menu planning and food storage 

tips. The program was delivered with two interactive feature activities: 1) daily food 

demonstrations, 2) culminating in a Cook-Off event. 

The main activities were located in the middle of the partnered shopping center. The 

augmented product was a set of 16 recipe cards (see Figure 2). Prior to program execution, we 

asked three local professional chefs to create new recipes consisting of food items that were 

commonly available in household fridges and therefore were most likely to be wasted (Kim et 

al., 2020). We partnered with nine local retailers to offer a discount for customers who showed 

their recipe cards. Chopping boards, shopping bags, and shopping list note pads were 
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distributed free of charge using funds provided by the partner local city council. Prior to and 

throughout the program execution, we used multiple channels including publicity on national 

TV, the local radio station, shopping center billboards, and local newspapers to promote and 

raise awareness for the program. 

  

Figure 9 Examples of the WNWN Recipe Cards 
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3.2.2. Program Execution 

Over two-weeks, the program delivered an interactive shopping center display 

consisting of daily food demonstrations delivered by a chef, community engagement with 

volunteers who offered food to taste, free recipe cards, and discussions about what could be 

made from the food available in the display fridges. The program culminated with a Cook-Off 

event featuring two local Chefs (see Figure 3). The program focused on initiating food waste 

conversations. 

  

Figure 10 Program display 
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3.2.3. Method: Process and Outcome Evaluation 

3.2.3.1.Participants 

A convenience sample of 314 local council area residents were randomly allocated into 

either the program (n = 110) or control group (n = 204). Program and control groups were 

randomly selected using random digit dialling within selected postcodes. Respondents were 

not matched on other demographic or food waste characteristics. The program group received 

a package of intervention materials which consisted of a shopping bag, chopping board, the set 

of 16 recipe cards, an invitation flyer, and a shopping list. Further, residents in the program 

group had access to the interactive shopping center display between the pre and post-survey 

period. This display was delivered to engage the program group residents to trial developed 

recipes. Residents in the control group did not receive program materials and were not exposed 

to the interactive shopping centre display due to their geographical location. 

Some attrition (33 per cent) was observed for the post-program survey. Thus, there were 

244 (77 per cent retention) participants that completed both pre and post surveys. Of those, 91 

were from the program group (82.7% retention) and 153 were from the control group (75% 

retention). Table 1 summarizes the self-reported demographic characteristics of program and 

control groups. 

Table 1 Sample Description  
Program n (%) Control n (%)  Total sample n (%)  

Gender 
   

 Male 33 (10.5) 50 (15.9) 83 (26.4) 

 Female 77 (24.5) 154 (49) 231 (73.6) 

Years of age 
   

 18 - 29 3 (1.0)  6 (1.9) 9 (2.9) 

 30 - 39 5 (1.6) 16 (5.1) 21 (6.7) 

 40 - 49 15 (4.8) 29 (9.2) 44 (14) 
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 50 - 59 20 (6.4) 42 (13.4) 62 (19.7) 

 60 and over 67 (21.3) 111 (35.4) 178 (56.7) 

Family structure  
   

 Single occupancy (I live alone) 16 (5.1) 38 (12.1) 54 (17.2) 

 Shared house, housemates are non-
related 

2 (0.6) 10 (3.2) 12 (3.8) 

 Family, only adults 71 (22.6) 99 (31.5) 170 (54.1) 

 Family with children 21 (6.7) 57 (18.2) 78 (24.8) 

Garden facilities 
   

 Private garden 99 (31.5) 179 (57.0) 278 (88.5) 

 Shared garden 3 (1.0) 1 (0.3) 4 (1.3) 

 Allotment / community garden 1 (0.3) 2 (0.6) 3 (1.0) 

 Patio or deck 2 (0.6) 5 (1.6) 7 (2.2) 

 No garden facilities 5 (1.6) 17 (5.4) 22 (7.0) 

House ownership  
   

 Own / mortgage 94 (29.9) 172 (54.8) 266 (84.7) 

 Rent 16 (5.1) 32 (10.2) 48 (15.3)  

Education  
   

 Some primary school 1 (0.3) 1 (0.3) 2 (0.6) 

 Completed primary school 4 (1.3) 2 (0.6) 6 (1.9) 

 Some high school 18 (5.7) 28 (8.9) 46 (14.6) 

 Completed high school 30 (9.6) 49 (15.6) 79 (25.2) 

 TAFE or trade qualification 23 (7.3) 49 (15.6) 72 (22.9) 

 Undergraduate degree 15 (4.8) 42 (13.4) 57 (18.2) 

 Postgraduate degree 17 (5.4) 29 (9.2) 46 (14.6) 

 Prefer not to say 2 (0.6) 4 (1.3) 6 (1.9) 

Marital status  
   

 Never Married 7 (2.2) 12 (3.8) 19 (6.1) 

 Married/De facto relationship 77 (24.5) 135 (43.0) 212 (67.5) 

 Separated but not divorced 2 (0.6) 7 (2.2) 9 (2.9) 

 Divorced 10 (3.2) 16 (5.1) 26 (8.3) 

 Widowed 11 (3.5) 27 (8.6) 38 12.1) 

 Prefer not to say 3 (1.0) 7 (2.2) 10 (3.2) 
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Occupational status  
   

 Employed 46 (14.6) 93 (29.6) 139 (44.3) 

 Unemployed 0 (0) 10 (3.2) 10 (3.2) 

 Engaged in home duties 7 (2.2) 9 (2.9) 16 (5.1) 

 Student Retired 50 (15.9) 79 (25.2) 129 (41.1) 

 Other  6 (1.9) 11 (3.5) 17 (5.4) 

 Prefer not to say 1 (0.3) 2 (0.6) 3 (1.0) 

Income  
   

 Less than $10 000 2 (0.6) 3 (1.0) 5 (1.6) 

 $10 000-less than $20 000 5 (1.6) 15 (4.8) 20 (6.4) 

 $20 001- $40 000 9 (2.9) 33 (10.5) 42 (13.4) 

 $40 001- $60 000 20 (6.4) 20 (6.4) 40 (12.7) 

 $60 001- $80 000 7 (2.2) 13 (4.1) 20 (6.4) 

 $80 001- $100 000 7 (2.2) 21 (6.7) 28 (8.9) 

 $100 001 and over 27 (8.6) 39 (12.4) 66 (21.0) 

 Prefer not to say 33 (10.5) 60 (19.1) 93 (29.6) 

The program and control groups did not differ significantly at baseline in terms of 

gender, t(4.119) = -1.051, p = .294, household structure, t(0.289) = -.267, p = .790, garden 

access, t(5.817) = -1.139, p = .256, education, t(2.034) = -1.365, p = .173, and annual income, 

t(1.526) = .926, p =.355. 

3.2.3.2.Design 

A controlled, repeated measure design using a telephone survey was conducted in 

March (before the program) and April 2017 (after the program) by an independent market 

research provider following ethical and local government approval. The survey was conducted 

using computer-assisted telephone interviewing equipment. This method reduced socially 

desirable responding delivering a degree of anonymity not possible with face to face survey 

administration (Holbrook, Green, & Krosnick, 2003). Telephone was chosen as it is relatively 

easy to follow up on respondents and is cheaper than face to face survey administration (De 

Vaus, 2013). 
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3.2.3.3.Measures  

Scales were included to assess self-efficacy in reusing leftovers and other food waste 

behaviors, fruit and vegetable waste, along with participant demographics. The self-efficacy 

scales were adapted from previous research (Bandura, 1977; Waste and Resources Action 

Programme, 2007, 2015) and included eight items on a seven-point unipolar scale, where 1 

indicated Very low skills in cooking and 7 indicated Very high skills in cooking within the next 

two weeks. Self-efficacy items captured a range of behaviors linked to food waste including 

planning meals, storing food correctly, planning food shopping, buying the right amount of 

food, measuring portion size, transforming leftovers, reusing leftovers and storing leftovers 

correctly. The proportion of fruit and vegetable waste was measured on a five-point scale, 

where 1 was hardly any, 2 was less than 10 per cent and 5 was more than half. Demographics 

were collected at baseline only.  

3.2.3.4.Data analysis  

Independent sample t-tests were used to assess group differences for self-efficacy at 

baseline and a chi-square test was used to examine the proportion of fruit and vegetables thrown 

away. Paired sample t-tests were conducted to determine the mean difference over time for the 

target and control groups for self-efficacy. Descriptive analyses on the scale ‘throw away hardly 

any fruit and vegetables’ were conducted to examine the change in food waste over time for 

the program and control groups. 

3.2.4. Results 

3.2.4.1.Program outcomes  

Internal consistency (Cronbach, 1951) for the eight self-efficacy items was 0.83 

indicating acceptable reliability. An average score was computed for analysis. There were no 

significant differences in self-efficacy at baseline between the program (M = 5.6, SD = 0.9) and 
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control groups (M = 5.6, SD = 1.0); t (312) = - .333, p = .739. At baseline 44.5 per cent of the 

respondents reported throwing hardly any fruit and vegetables out, and Chi-square tests 

indicated no difference between control and program group at baseline (χ2 = 8.2 (4), p = .08). 

Self-efficacy. Paired-samples t-tests were used to compare self-efficacy over time separately in 

program and control groups. A significant increase (p =.039) in cooking self-efficacy was 

observed for the program group, while no statistically significant difference was observed in 

the control group, p > .05.  

Discarded fruit and vegetables. The proportion of respondents reporting throwing 

hardly any fruit and vegetables out in the program group increased by 41 per cent with 44.5 

per cent reporting throwing hardly any fruit and vegetables out at baseline compared to 62.6 

per cent reporting throwing hardly any fruit and vegetables out after the WNWM (p < .0001). 

No statistically significant change was observed in the control group from pre (52.5 per cent) 

to post (56.9 per cent), p =.148.  

Summary. Waste Not Want Not aimed to explore the efficacy of social marketing in 

reducing food waste behavior. Overall, the survey results indicated that the program achieved 

the desired positive behavioral change for residents in the local area. No statistically significant 

changes were observed in the control group, demonstrating an effect of participation in the 

WNWN. Taken together, this pilot program achieved its aims by successfully increasing 

cooking self-efficacy for the targeted audience and reducing the amount of fruit and vegetables 

discarded.  
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3.3. Study 2. Social Marketing Benchmark Criteria Application: A critical 

review 

A bottom-up philosophy was applied to gain rich consumer insight during a large-scale 

formative research study (Kim et al., 2020), which informed the design of the WNWN. Study 

2 aims to critically evaluate application of social marketing benchmark criteria utilized in the 

pilot food waste program. The following sections of this paper will examine how benchmark 

criteria were applied with pilot program design, implementation and evaluation. 

3.3.1. Methods 

Operational definitions of eight social marketing benchmark criteria (in italics) were 

adopted to evaluate WNWN. It state that social marketing programs should aim to change 

people’s behavior, conduct customer research to identify actionable insights, focus on the 

audience using theories to understand behavior and apply a full marketing mix (i.e. Product, 

Price, Place, Promotion), apply segmentation to differentiate the target audience, and deliver a 

compelling exchange (benefits outweigh perceived and actual barriers faced) that exceeds 

competing offerings that the target audience may encounter when adopting the targeted 

behavior (Andreasen, 2002; National Social Marketing Centre, 2017). 

3.3.2. Results 

3.3.2.1.Competition, consumer orientation leading to insights focused on behavior change.  

The formative research conducted prior to WNWN creation demonstrate utilization of 

competition, consumer orientation, and actionable insights. According to Lee and Kotler (2019) 

competition is thought of as the behavior the audience is currently doing (e.g. throwing out 

food) or substitute food waste programs (e.g. (Love food Hate Waste Campaign, 2015). 

Kubacki et al. (2015a) note “competition should focus on competing campaigns in addition to 

considering current behaviours” (p.143). Taking this definition, WNWN successfully identified 
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current competition existing in the market (i.e. identification of substitute food waste programs) 

during the conduct of a systematic literature review to identify global food waste programs 

reported in peer review literature (Kim et al., 2019). Co-design studies orient program design 

on consumers working with them to form ideas for program design (see Kim et al., 2020 to 

read how consumer orientation was applied). As an output of consumer orientation, insights on 

the target behavior and program tools and concepts that are preferred by consumers are 

identified. 

3.3.3.2.Marketing mix: Product, place, promotion, and people. 

Informed by insights arising following completion of the formative research process 

(Kim et al., 2020), some elements of the marketing mix were identified. An augmented product 

of recipe cards was offered to daily shoppers (see Lee & Kotler, 2019 for augmented product 

definitions). Recipe cards were hypothesized to make a reduction in food waste behavior 

possible given that households using the recipe cards could readily use food items present 

within their household. By gradually releasing the recipes over the course of the 2-week 

program people could continue to be engaged. However, recipes cards were provided for free 

and no products were directly offered for purchase (e.g. cooking classes, food waste bins or 

recipe books). Therefore, this program did not apply price. WNWN accomplished a direct 

distribution of the program by installing the program activities within the local shopping center 

in addition to the provision of a mailing pack to households in the program group. To promote 

the targeted behavior and the program in general, the program provided free additional 

materials (e.g. chopping boards, shopping list notepads, shopping bags) and communicated the 

program using multiple channels. Five stakeholders were involved in the WNWN design and 

delivery, namely, 1) the funding partner (i.e. Redland City council), 2) Shopping Centre 

management, 3) community (i.e. local retailers), 4) food experts (i.e. local Chefs), and 5) the 

delivery team (i.e. project staff and volunteers). The importance of multiple stakeholders in 
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social marketing has been verified in previous studies (Buyucek, Kubacki, Rundle-Thiele, & 

Pang, 2016; McHugh, Domegan, & Duane, 2018). Table 2 outlines the program according to 

social marketing benchmark criteria (National Social Marketing Centre, 2017). 

Table 2 Summary of Social Marketing Benchmarks applied in WNWN  
Benchmark criteria WNWN 
Behavior change  Self-efficacy in cooking leftovers 

Proportion of fruit and vegetables thrown away  
Customer Orientation  A large-scale formative research study commencing with a literature review to

identify effective food waste programs was followed by two surveys and application
of the co-design methodology. 

Insight  Three key insights underpinned program design (Kim et al., 2020):  
1. The formative research study found that participants preferred a focus on 

leftover reuse, and they reported a lack of confidence to use leftovers in creative 
ways;  

2. Fruit and vegetables were the most commonly wasted food;  
3. A top 20 list of ingredients found in fridges was identified in a survey 
administered in the local council area.  

Competition  Effective programs (n = 9) were tested in co-design sessions to understand which
programs would (and would not) motivate participation (Kim et al., 2019)  

Marketing 
Mix  
  
  
  

Product  Augmented product 
Price Not applied 
Promotion  Selected households received a program pack containing WNWN branded shopping 

pad, chopping board, shopping bag and 16 WNWN recipes.  
Public relations and social media channels were used to raise awareness for the
program.    

Place  Daily shopping display in one local shopping mall.  
People Three chefs who developed recipes, delivered daily cooking demonstrations and a

celebrity chef cook off.  
Volunteers distributed flyers and food samples and engaged passers-by to discuss what 
they would make with the food left in the display fridge. 

Segmentation  Not applied  
Theory  Not fully applied 
Exchange  Indirect exchange only 
 

3.3.3.3.Benchmarks omitted: Segmentation, theory, and exchange (price) 

Three social marketing benchmarks were not utilized within program development and 

implementation. The segmentation process to identify one or more groups of residents who live 

within the Council area was not achieved in this program. The NSMC (2017) benchmark 

criteria state that theory should be applied to provide clear guidance for developing a program. 

In the past some social marketing studies have applied theory to test and explain certain 

behavior, but also to inform and assist experts, researchers or up-stream decision makers’ 

selection process of a target behavior and to assist designing of an intervention (French & 
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Russell-Bennett, 2015). However, a recent social marketing study (Willmott et al., 2019) 

detailed a framework that can be utilized to fully apply theory. This study demonstrates how 

theory application can be assessed across four domains; mentioning theory, applying theory in 

program creation, checking the quality of construct measurement, and refining theory for future 

research. Theory can be applied in social marketing program design, implementation, 

evaluation, and enhancement. Taking this stance, we state that our program did not fully apply 

a theory. The WNWN applied one validated theoretical construct to evaluate the program. 

Some definitions of exchange focus attention on benefits and barriers, noting the need 

for the benefits to outweigh costs for the desired behavior to be performed. These views are in 

line with arguments stating that exchanges can be intangible (see Lee & Kotler, 2019, p202 for 

overview). A key weakness in continued focus on the delivery of “free” programs and services 

is that people do not value free as highly as they value paid exchanges (Gerdom, 2015). In line 

with this thinking a recent review defined exchange as the provision of tangible products and 

services (Almestahiri et al., 2017) re-aligning exchange to more commercial views of 

marketing and thereby ensuring that higher value outcomes are the focus in program planning. 

We adopt this stricter definition and accordingly our pilot program did not deliver direct 

exchange as indicated by utilitarian definitions (see Hastings & Saren, 2003). By focusing on 

direct exchange, social marketing can demonstrate the delivery of true “value” and a balance 

in power through delivery of voluntary exchanges. We do acknowledge that indirect exchange 

may be present given that people may have exchanged time and effort to prepare meals that 

used fruit and vegetables already available in their fridges. However, without data 

demonstrating that benefits outweigh costs from program participants we cannot assume 

exchange is present. For exchange to be present making actual products (e.g. a recipe book or 

a fruit and vegetable scrap bin) available for sale at a price would deliver evidence of direct 

exchange just as data demonstrating that benefits outweigh costs in people’s minds following 
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program participation would indicate indirect exchange. Since there was no price appointed or 

benefit data collected in this study to deliver evidence of direct and/or indirect exchange, we 

cannot infer that true ‘exchange’ was present. 

 

Figure 11 Flowchart of 5 SMBC application in WNWN 

Summary. Consumer orientation, insight, competition, (partial) marketing mix, and 

behavior change were applied within this pilot program design and execution (See Figure 4). 

Segmentation, exchange, and theory were not applied on this occasion. Therefore, WNWN, a 

consumer-insight driven social marketing program, demonstrated how five out of eight 

benchmarks were applied to reduce food waste in participating households. This study extends 

beyond the number of social marketing benchmarks reported in the food waste context (i.e. 

average of 2.69, Kim et al., 2019). 
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3.4. General discussion 

Drawing on consumer insights gained during the formative research phase (Kim et al., 

2020), the social marketing pilot program was designed, implemented, and resulted in an 

increase self-efficacy for reusing leftovers and a reduction in the proportion of wasted fruit and 

vegetables among targeted households. Evaluation of the program using social marketing 

benchmark criteria identified room for improvement in practicing core social marketing 

features within food waste and social marketing context. The contributions of this study are 

twofold. Firstly, this study adds empirical evidence demonstrating the effectiveness of a social 

marketing approach for food waste reduction. Secondly, this study provides guidance outlining 

how five social marketing benchmark criteria were clearly included in the design and delivery 

of a food waste program. 

3.4.1. Consumer-insight driven social marketing program 

The WNWN pilot program demonstrated that an insight driven social marketing 

program encouraged household food waste reduction behavior through increasing participant’s 

self-efficacy to cook and subsequently decreasing the amount of wasted fruit and vegetables. 

Consistent with dominant individual focused or downstream social marketing practice 

(Almestahiri et al., 2017), this paper demonstrated application of five core social marketing 

benchmark criteria and the capacity for a social marketing program to reduce household food 

waste. These key findings suggest that social marketing offers an effective behavioral change 

approach to reduce food waste behavior.  

Most importantly, this study empirically validated the benefit of engaging consumers 

in the social marketing program design process (David et al., 2019; Dietrich et al., 2016), which 

was previously lacking in broader food waste literature. The insights drawn from consumer-

oriented practice guided the researchers to co-create an attractive program to be piloted in 

community. This study contributes to our knowledge that social marketing centering consumers 
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at the core of product development can deliver the desired outcomes.  

3.4.2. Pathway to enhance benchmark criteria application and reporting 

This study contributes to our understanding of how social marketing benchmark criteria 

were applied to reduce food waste. Past research has indicated that behavior change is more 

likely when more of the social marketing benchmarks are used (Aceves-Martins et al., 2016; 

Carins & Rundle-Thiele, 2014; Kubacki et al., 2015a; Kim et al., 2019; Xia et al., 2016). This 

study is the first social marketing study to apply five benchmark criteria to food waste, 

exceeding previous attempts. According to Kim et al. (2019), application of behavior change, 

theory, and marketing mix are associated with program effectiveness. This study applied 

consumer-orientation, insight, competition, a part of marketing mix (Augmented product, 

Promotion, Place, People) and Behavior change. WNWN was designed based on the insights 

gained by fully adapting results drawn from a consumer-oriented approach; giving 

consideration to competing food waste programs, to apply a marketing mix (Augmented 

Product, Place, People and Promotion), that resulted in measurable behavior change.  

The current study did not apply segmentation, which may be limiting given that 

application of more social marketing benchmarks enhances behavioral outcomes. Audience 

segmentation or the process of dividing a targeted population into subgroups for subsequent 

targeting (National Social Marketing Centre, 2017), could further enhance WNWN program 

outcomes. To date, there is only one segmentation study available in social marketing food 

waste literature to inform the existing segments within the Australian population (Pearson & 

Amarakoon, 2019), indicating further evidence is needed. 

The benchmark of theory was not fully applied. Taking a consumer-oriented approach, 

the WNWN neither created nor implemented and refined a theory. While a theoretical concept, 

namely self-efficacy was used in the pilot program evaluation to examine effectiveness of the 

program a full theory was not utilised. There is a call for clear reporting of theory application 
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in program evaluation to understand what works, where, when and why (Rundle-Thiele et al., 

2019). Moving forward there is a need to apply theory to food waste programs to evaluate 

whether theory can be used to enhance program creation, implementation, and evaluation. 

In terms of use of the marketing mix, this program did not employ pricing tactics. Given 

that effective exchange of value is needed to achieve the desired behavior change (Zainuddin, 

Russell-Bennett, & Previte, 2013) program sustainability could potentially be enhanced by 

selling program package materials (e.g. chopping boards, cookbooks, and shopping lists) and 

actual products (e.g. fruit and vegetable compost bins) thereby generating a revenue stream to 

support the program over time. Overall, WNWN did not apply all benchmarks. Considering 

previous studies claim that more use of benchmark criteria leads to better outcomes, future 

social marketing attempts conducted in food waste reduction should aim for full application of 

benchmark criteria, ensuring application of all eight key social marketing practices are 

normalized.  

3.5. Limitations and Future direction 

Study 1 results are limited to the use of self-report data and as such the evaluation may 

reflect known biases such as socially desirable responding (Gram, 2010). Social desirability 

bias is higher when the situation/topic is sensitive and socially desirable responding may occur 

in food waste (Chung & Monroe, 2003). A future study employing objective data is 

recommended to ensure conclusions drawn are not biased by known limitations of self-report 

methods (e.g. recall and socially desirable responding). Further, this study may be limited by 

the Hawthorne effect given the experimental study design employed in the outcome evaluation 

may have impacted participant responses. Future research should employ an observational 

methodology which includes weighing of fruit and vegetable waste at the household level to 

overcome biases which may be present in the current study. Small bins could be provided to 

program and control households and contents could be weighed on a weekly basis. 
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Alternatively, household bin waste could be audited to measure the amount of fruit and 

vegetable waste present in the bin. Also, the proportion of attrition found in Study 1 raises a 

need for looking into who dropped out. Knowing this, future research is recommended to 

conduct a multivariate regression test to account for any other differences in estimating actual 

differences between program and control groups due to the treatment. From a statistical point 

of view, this research recommends future research to compare effect size metrics of SMBC in 

a program evaluation to allow comparative analysis of benchmarks applied. Further, the current 

study is limited to fruit and vegetables and one geographic area and a small number of 

households in the target group. These limitations restrict generalizability and the small sample 

prevented segmentation from being undertaken. Further studies extending to a larger sample, 

or wider selection of focal food groups (e.g. meat and dairy) are recommended.  

The current study was restricted to a downstream focus, focusing program efforts on 

households and fruit and vegetables, and this is considered to be a limitation. Researchers have 

argued that social marketers need to focus attention away from the individual and they need to 

move upstream (Hoek & Jones, 2011; Wymer, 2011). In the context of organic food waste, a 

program for the up-stream would be a policy to restrict food waste or the installation of a 

community waste station, while mid-stream efforts may involve retailers and restaurants in 

food waste reduction efforts. A broader system focus is recommended for future social 

marketing programs targeting food waste given that food waste occurs not only at the 

household level but also within the food supply chain. A field experiment is recommended to 

test whether a wider systemic program can deliver enhanced food waste reduction outcomes 

when compared to a downstream only focused program (such as WNWN).  

3.6. Conclusion  

This paper contributes to our understanding, outlining a consumer-insight driven social 

marketing food waste program that aimed to reduce food waste. This paper outlined and 
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evaluated how key social marketing benchmark criteria were applied (or not) to reduce food 

waste as demonstrated in an outcome evaluation utilizing a longitudinal, controlled, assessment. 

This pilot program applied five out of the eight National Social Marketing Centre (2017) 

benchmark criteria and as such provides enumeration of social marketing benchmarks to guide 

future efforts. The WNWN program which focused on leftover reuse; effectively encouraged 

household food waste reduction and resulted in significant increases in self-efficacy in cooking 

for the program group, but not the control group. Further research is recommended to extend 

social marketing focus beyond the downstream and to extend to full application of the eight 

National Social Marketing Centre (2017) benchmark criteria. 
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4. Systematic literature review of best practice in food waste reduction 

programs 

Structured Abstract 

Purpose: Food waste is a systemic problem, with waste occurring at all stages in the supply 

chain and consumption process.  There is a need to unpack which strategies, approaches, and 

tools can be applied to reduce the amount of food wasted. Understanding the extent of social 

marketing principle’s used offers insights into the additional means that can be applied to 

increase voluntary behaviour change.  

Design/methodology/approach: Following PRISMA guidelines, a systematic quantitative 

literature review was undertaken focussed on outcome evaluation studies conducted since 2000.  

Six databases were examined, and cross rating was used to identify previous programs tackling 

food waste behaviour at a household level.  A total of 23 programs were analysed against eight 

social marketing components.  

Findings: Overall, only two out of 23 food waste programs self-identified as social marketing 

programs.  A lack of application of social marketing elements was observed across all studies 

indicating a tendency to implement non-voluntary change approaches.  The most commonly 

targeted behaviours were source-separation.  Personal interaction involved the distribution of 

information in person (typically through door knocking).  Personal interaction strategies were 

identified as the most effective program techniques.  Program effectiveness was greater when 

the social marketing components of behaviour change, theory, and marketing mix were used 

indicating the potential for voluntary approaches to be applied more in the future.   

Originality/value: The current study was the first systematic literature review to examine the 

extent of social marketing application in food waste programs reported in peer reviewed 
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academic literature using eight components of social marketing. The study revealed 

behavioural change was more likely when more social marketing components were used.  

Future research is recommended to consider the application of full range of social marketing 

elements to extend beyond involuntary approaches, which can be subjected to criticism from 

community.   

Keywords Food waste, social marketing, benchmark criteria, program   
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4.1. Introduction 

The Food and Agriculture Organization of the United Nations (FAO) (2015) estimates 

one third of edible food, equivalent to 1.3 billion tonnes, is lost or wasted annually.  Increased 

greenhouse gas emission (GHG) from food waste is posited to lead to an increase in the risk of 

climate change (Pielke et al., 2007, Schmidhuber and Tubiello, 2007).  Estimates suggest that 

8% of global warming is caused by food waste dumped into landfill (FAO, 2015).  The global 

generation of food waste poses significant harm to the environment, communities and society; 

wasting both monetary and physical resources (Gustavsson et al., 2011).  Food production and 

disposal processes involve considerable use of resources including water, energy, and capital.  

Economic losses generated from food waste are estimated to cost our communities over $900 

billion globally (FAO, 2015). 

Both the food supply chain and households contribute to the food waste problem 

(Miafodzyeva and Brandt, 2013).  While the need for shared responsibility is acknowledged, 

individual households must bear some responsibility for organic food waste.  Research 

indicates that private households are significant food waste contributors (Bio Intelligence 

Service, 2011, Conrad et al., 2018).  Food waste costs Australian households an estimated 

AU$3,800 in wasted food every year (RaboDirect Financial Health Barometer, 2017). This 

phenomenon is not only limited to the Australia but is also found in other high-income countries 

with estimates suggesting 47 million tonnes of food waste arise from households (FUSIONS, 

2016). UK reports suggest 7.1 million tonnes of food is wasted in the UK every year and of 

this amount 70 percent are edible foods worth an estimated £15 billion (WRAP, 2019).  This 

indicates households need to be engaged to reduce the amount of food wasted (Dietz et al., 

2009). 

Previous food waste programs delivered at a household level feature partnerships and/or 



 

97 
 

funding from Governments, Commercial and/or Not-for-profit organisations (Dai et al., 2015, 

Dai et al., 2016, Waste and Resources Action Programme, 2007, Waste and Resources Action 

Programme, 2010).  The collaborative movement toward zero food waste has more recently 

emerged recognising both economic and environmental costs to society.  However, 

Governments and NGOs require cost- and time-effective programs (Cox et al., 2010, Tonglet 

et al., 2004).  For example, the Queensland Government (2010) states that programs require 

feasible strategies which can draw on success within a short time frame and limited budget. 

Overall, understanding more about program efficacy and program strategies that can be 

applied to effectively engage households in food waste reduction is an important undertaking.  

Thus, this study aims to unpack which strategies, approaches, and tools deliver food waste 

reduction efficiencies. 

A wide range of behaviour change tools exist (e.g. behavioural science and policy), 

many of which are involuntary leading to community criticism (French & Gordon, 2019; Pang 

& Kubacki, 2015). Application of social marketing in its fullest extent involves the delivery of 

alternatives that people value and are willing to pay for.  Application of social marketing, a 

voluntary approach to behaviour change, lacking in the food waste context (Barr et al., 2011, 

Takahashi, 2009, Truong, 2014), suggesting further research focus is warranted.  Social 

marketing has been shown to be effective in health-focused studies such as healthy eating 

(Carins and Rundle-Thiele, 2014), problem alcohol use (Kubacki et al., 2015b) and many more 

(Almestahiri et al., 2017, Almosa et al., 2017, Fujihira et al., 2015).  However, environmental 

problems such as food waste have received less attention in social marketing when compared 

to health behaviours (Barr et al., 2011).  Truong (2014) who conducted a systematic review 

identifying 867 social marketing studies identified that health behaviours were the dominant 

focus in social marketing research (55.7%).  Emphasis on the health-related issue was once 



 

98 
 

again identified in the most recent review of social marketing studies (Truong and Dang, 2017).  

Environmental protection (3.7%) has received comparably less research attention from 

social marketers (Truong, 2014).  Takahashi (2009) stated that the number of environmental 

social marketing studies are small and called for wide adoption of social marketing to support 

environmental protection.  We do note this call has received some attention with a recent special 

issue on wildlife conservation (Veríssimo, 2019).  Furthermore, the extent that social marketing 

principles have been applied to reduce food waste is not known, which is limiting given that 

the likelihood of behavioural change increases as a greater number of social marketing 

principles are used (see Carins and Rundle-Thiele, 2014, Xia et al., 2016).  Thus, the current 

study aims to assess the extent to which social marketing components have been applied in 

food waste reduction programs aimed at households that have been conducted since 2000. 

Recent systematic review of household food waste practices found that information 

campaigns were one of the most widespread tools used for food waste prevention and reduction 

in Europe (Priefer et al., 2016, Schanes et al., 2018).  However, current reviews have not been 

undertaken to examine the research approach and program strategies that have been empirically 

tested to examine effectiveness worldwide.  Examining the extent of application of social 

marketing principles within empirical food waste reduction programs not only assists to 

discover the most frequently utilized strategies it also indicates how reductions in food waste 

behaviour may be achieved, ideally voluntarily.  Expanding on earlier studies this study seeks 

to identify the extent of use of factors known to increase rates of behavioural change.  The aims 

of this paper are twofold; 1) ascertain the extent that social marketing components are applied 

and 2) identify effective program strategies that can be applied to reduce household food waste.  

4.1.1. Major components of social marketing  

In 2002, Andreasen introduced six social marketing benchmark criteria which outlined 
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the defining characteristics of social marketing, contrasting social marketing from other 

behavioural science approaches.  Two criteria, namely consumer orientation/insight and theory 

were added by the UK National Social Marketing Centre (NSMC) in 2010.  The criterion of 

consumer orientation was added to reflect modern conceptions of relationship marketing 

(Grönroos, 1994, Gummesson, 1987) and contributions from the service marketing field 

proposing that perceived service value is central to satisfying customers’ needs, wants and 

desires (Lusch and Vargo, 2006).  This was to ensure social marketers execute consumer-

oriented research and practice, thus providing empirical data to generate insights to inform 

strategic program planning.  Literature reviews note that focus groups and survey methods were 

dominant methods employed to gain insights and pre-test program strategies (Almestahiri et 

al., 2017, Kubacki et al., 2015b); limiting insights obtained to self-reported data forms 

overlooking ethnographic and other observational approaches which would assist to overcome 

many unconscious biases (Kubacki and Rundle-Thiele, 2016). 

To date, it is unknown to what extent social marketing has been applied within food 

waste programs.  Thus, this paper assesses the extent components are applied within food waste 

programs aimed at households drawing on definitions for the eight major components of social 

marketing (see Table 1) as outlined by the NSMC. This paper identifies the extent that core 

social marketing principles, namely behaviour change, a consumer-orientation approach, 

insight, marketing mix, segmentation, exchange, competition, and theory have been utilised in 

food waste programs targeting households.  This study aims to provide evidence for the extent 

to which social marketing principles are reported for programs aiming to reduce household 

food waste.  
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Table 6. Eight Major Components of Social Marketing 

1 Behaviour 
change 

The program is focused on influencing specific desired behaviour, not psychological 
constructs (i.e. attitudes, beliefs, knowledge). The presence of behaviour outcome 
measure (a. subjective/b. objective) and its effect size is required to assess behaviour 
change.  

2 Consumer-
orientation 
approach 

Undertake bottom-up approach by fully engaging consumers in the development of 
the program and adapting consumer-identified ideas as a core of the program.  

3 Insights  Identify and verify actionable insights of the target consumer, pre-test the program 
materials and ideas with the target consumer and monitor program effectiveness.  

4 Marketing Mix Apply all marketing mix elements (i.e. 4Ps*). This includes a provision of tangible 
goods/services, set price for the offered product, and use multiple placement channels 
and communications channels to promote the product. 

5 Segmentation Selection of the target consumer should involve the process of segmentation that 
classifies a group of people by their characteristics. 

6 Exchange A bundle of attributes that not only involve a cost but also provide benefits that 
consumers will willingly (voluntarily) purchase or partake in.  

7 Competition Consider other programs offering similar benefiting offers to the target consumer. 
Learn from successful and failed programs. 

8 Theory  Use behavioural theories as a framework to understand the behaviour and evaluate 
programs.  

Note. *4P refers to Produce, Price, Place, and Promotion  
 
 
  



 

101 
 

4.2. Methods 

A systematic search and literature review following PRISMA guidelines (Moher et al., 

2015), and other social marketing reviews (Carins and Rundle-Thiele, 2014, Kubacki et al., 

2015a, Pickering et al., 2015) was undertaken to identify previous programs aimed at reducing 

household food waste.  A systematic approach to literature reviews is considered to be bias free; 

as rigorous scientific protocols are followed and authors are not ‘picking and choosing’ which 

studies to review for their purposes (Petticrew and Roberts, 2008).  Published studies were 

identified through searches of Emerald and ScienceDirect, and all Databases of EBSCO, Ovid, 

ProQuest, and Web of Science for the period of 2000 to February 2019 (see Table 2).  The 

search included peer reviewed journals only.  The main search terms were ‘Environment* OR 

food OR organic’ AND ‘wast*’ AND ‘household*’ AND ‘intervention* OR Randomi?ed 

Controlled Trial OR evaluation OR trial OR campaign* OR program* OR stud*’.  These terms 

were used in search fields of abstract, publication title, and subjects.  As databases have 

different styles in searching, Ovid and Web of Science included topic fields and keywords. 

Table 7 Databases and records retrieved in initial research 

Database Number of records retrieved  

Emerald 0 

ScienceDirect 0 

EBSCO All Databases  740 

Ovid All Databases 1121 

ProQuest All Databases 823 

Web of Science All Databases  2792 

Total  5476 

*** Since 2000  
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4.2.1. Exclusion criteria and screening 

Any unqualified records including conference papers and book chapters, and non-

English papers were excluded from the data set (see Figure 1). As this paper only targeted 

empirical studies that implemented food waste reduction programs at a household level, any 

non-journal articles, formative and review studies (i.e. meta-analysis, conceptual studies), 

studies focused on other environmental issues (i.e. air pollution and other types of waste 

including water, solid, electric, plastic, hazardous, medical), studies beyond the scope of the 

review (e.g., food insecurity, nutrition, pharmaceutical, healthcare, lab experiment, soil 

composition), and studies without a behavioural outcome measure (e.g., those which measured 

only awareness, attitudes) were excluded.(National Social Marketing Centre, 2019).  
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Database search 

N = 5,476 
  

  2,182 duplicate records removed 

   

3,294 unique records 

 

Records excluded: 

 Not peer-reviewed Journal article (n = 280) 
 Not English (n = 5)  

  

3,009 records 

 

Records excluded after screening title  

 Not food waste focused (n = 2,202) 
 Recycling general waste (n = 156) 
 Biological effect of composting (n = 75) 
 Has no behavioural outcome (n = 51) 
 Not an intervention (n = 9) 

 

  

516 records imported into 
Covidence 

  

 
 

 

Records excluded after screening abstract  

(n = 405) 

   

129 records assessed for full-text 
screening  

Reference list search (n = 18) 

  

  Records excluded after full-text screening 

 Not an intervention/change study (n = 72) 
 Has no behavioural outcome (n = 28) 
 Not focused on food waste (n = 4) 

25 final records and  

23 individual studies  
 

 

Figure 1. Flowchart of the literature search process (PRISMA) 

Downloaded records were imported into Endnote for screening. Duplicated records 

were removed from the data set.  The titles and abstracts of 3,294 unique records were screened 

to verify study suitability. By following the exclusion criteria, five non-English and 280 non-
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journal articles (e.g. book chapters) were deleted.  Title and abstract search with the exclusion 

criteria further eliminated 2,493 unqualified records.  A total of 516 qualified records including 

experimental and outcome studies to examine the effectiveness of food waste reduction 

programs were identified.  Papers were imported into Covidence (Babineau, 2014) allowing 

two reviewers to cross-check and code papers simultaneously. 

Two independent reviewers screened the titles and abstract of each record to identify 

food waste reduction programs delivered at the household level.  Conflicting decisions were 

resolved by discussion.  The pool of papers were reduced to 129 records and these proceeded 

to full text screening.  Through searching of reference lists of four review papers, a further 18 

articles were imported for full text screening. 

4.2.2. Data analysis  

Eliminating studies that used simulation models, reported descriptive characterisations 

of solid waste and properties of soil/compost, the final number of papers meeting study criteria 

were 25 articles describing 23 discrete programs. These studies were analysed to identify the 

eight major social marketing components reported by the NSMC (2019).  Two raters conducted 

a quality assessment of each study according to the Risk Of Bias In Non-randomized Studies 

(ROBINS) – of Interventions (Sterne et al., 2019) assessment.  ROBINS enable researchers to 

assign the risk of bias (i.e. Low, Moderate, Serious, Critical, and No information). 
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4.3. Results 

Our systematic literature review and data extraction enabled quantification of the 

application of eight social marketing components in food waste reduction programs.  In 

addition, our analysis identified the most commonly practiced program strategies/tools and 

targeted behaviours reported in the international literature. 

4.3.1. Overview  

All studies reported programs targeted at food waste behaviour.  Studies aimed to 

reduce all types of food waste.  Results indicate that studies did not focus on a specific type of 

food waste (i.e. bread or fruit and vegetables).  All studies differed in the behaviour targeted, 

program strategies, sample size, and settings.  Most studies were conducted in Europe (n = 11) 

including Sweden, The Netherlands, Italy and Germany.  Six studies were conducted in Asia 

(e.g. China, Republic of Korea, and Vietnam) and five studies were conducted in the UK.  One 

US studied was located in this review.  Studies featured sample sizes of n = 12 to 33,000 

households.  In 19 studies the program outcomes were achieved through community 

involvement. 

4.3.2. Examination against eight social marketing components 

Of the 23 interventions examined, 21 were aimed at extending environmental 

knowledge (see Table 3).  Only two interventions claimed to apply social marketing (Devaney 

and Davies, 2017, Linder et al., 2018).  Full application of eight major social marketing 

components was not achieved in any of food waste interventions.  All studies reported 

behavioural objectives and 20 studies found positive behaviour change (i.e. decrease in food 

wastage, increase in food waste reduction behaviour). Two studies claimed no behaviour 

change (Jagau and Vyrastekova, 2017, Lim et al., 2017).  One study reported an increase in 

food waste (Morone et al., 2018). 
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Only one program was developed based on consumer-orientated research (Devaney and Davies, 

2017).  A further two studies conducted research to gain insight prior to intervention 

development (Dai et al., 2015, Romani et al., 2018).  Eight studies reported that theory 

informed program design.  All studies produced programs that used at least one marketing mix 

component (e.g. communications).  Ten studies reported using two or more marketing mix 

elements (e.g. Product and Price – sale of compost bins).  Two studies evidenced delivery of 

exchange (Bench et al., 2005, Harder and Woodard, 2009).  No studies reported evidence of 

undertaking segmentation or assessing competition (e.g. other food waste programs) prior to 

program build.  An average of 2.69 social marketing components were applied across the 

studies (see Table 3).  
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Table 8 Assessing programs (n = 23) against social marketing components 

Study 
Field of 

Study/ROBI
NS-I 

Target 
Behaviour 

Program 
strategy 

(Community 
involvement

) 

Numbe
r of 

SMBC 

Behaviou
r change 
(effect 
size) 

Consume
r-

oriented 
approach 

Insight  
Segmentatio

n 
Exchang

e 
Competitio

n 
Theory  

Marketing 
Mix 

(Number 
of 4Ps) 

Devaney 
and 
Davies 
(2017) 

Behaviour 
change 
/Critical  

Planning & 
Source-
separation & 
Composting 

Information 
& Personal 
interaction 
(door-
knocking) 
(X) 

4 
✓ (+) 

(N/A) 
✓ X X X X ✓ ✓ (2) 

Romani 
et al. 
(2018) 

Environment
/Unclear 

Planning  
Information 
(X) 

4 
✓ (+) 

(0.302) 
X ✓ X X X ✓ ✓ (1) 

Linder et 
al. (2018) 

Behaviour 
change/Low 

Disposing 
Information 
(✓) 

3 
✓ (+) 

(N/A) 
X X X X X ✓ ✓ (1) 

Shearer 
et al. 
(2017) 

Environment
/Low 

Source-
separation 

Information 
(✓) 

3 
✓ (+) 

(0.733) 
X X X X X ✓ ✓ (1) 

Schmidt 
(2016) 

Environment
/Moderate 

Planning & 
Purchasing  

Information 
(X) 

3 
✓ (+) 

(0.361) 
X X X X X ✓ ✓ (1) 

Geislar 
(2017) 

Environment
/Low 

Source-
separation 

Information 
(✓) 

3 
✓ (+)  

(0.22) 
X X X X X ✓ ✓ (2) 

Young et 
al. (2018) 

Environment
/Unclear 

Planning & 
Purchasing & 
Cooking/eatin

Information 
(✓) 

3 
✓ (+) 

(0.014) 
X X X X X ✓ ✓ (2) 
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Study 
Field of 

Study/ROBI
NS-I 

Target 
Behaviour 

Program 
strategy 

(Community 
involvement

) 

Numbe
r of 

SMBC 

Behaviou
r change 
(effect 
size) 

Consume
r-

oriented 
approach 

Insight  
Segmentatio

n 
Exchang

e 
Competitio

n 
Theory  

Marketing 
Mix 

(Number 
of 4Ps) 

g 

Nomura 
et al. 
(2011) 

Environment
/Low 

Source-
separation 

Information 
(✓) 

3 
✓ (+) 

(N/A) 
X X X X X ✓ ✓ (1) 

Dai et al. 
(2015) 

Environment
/Critical 

Source-
separation 

Information 
& Personal 
interaction 
(door-
knocking) 
(✓) 

3 
✓ (+) 

(N/A) 
X ✓ X X X X ✓ (1) 

Harder 
and 
Woodard 
(2009) 

Environment
/Unclear 

Composting 
Waste Bin 
(X) 

3 
✓ (+) 

(N/A) 
X X X ✓ X X ✓ (3) 

Bench et 
al. (2005) 

Environment
/Critical  

Composting 
Waste Bin 
(✓) 

3 
✓ (+) 

(N/A) 
X X X ✓ X X ✓ (4) 

Kawai 
and 
Huong 
(2017) 

Environment
/Low 

Disposing 
Waste Bin 
(✓) 

3 
✓ (+) 

(N/A) 
X X ✓ X X X ✓ (2) 

Lee and 
Jung 
(2017) 

Environment
/Low 

Disposing 
Waste Bin 
(✓) 

3 
✓ (+) 

(N/A) 
X X ✓ X X X ✓ (1) 

Jagau 
and 
Vyrastek

Environment
/Unclear  

Food-sharing   
Information 
(✓)  

3 ✓ (*) X X X X  X ✓ ✓ (1) 
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Study 
Field of 

Study/ROBI
NS-I 

Target 
Behaviour 

Program 
strategy 

(Community 
involvement

) 

Numbe
r of 

SMBC 

Behaviou
r change 
(effect 
size) 

Consume
r-

oriented 
approach 

Insight  
Segmentatio

n 
Exchang

e 
Competitio

n 
Theory  

Marketing 
Mix 

(Number 
of 4Ps) 

ova 
(2017) 

(N/A) 

Bernstad 
et al. 
(2013) 

Environment
/Moderate 

Source-
separation 

Information 
& Personal 
interaction 
(door-
knocking) 
(✓) 

2 
✓ (+) 

(0.207) 
X X X X X X ✓ (2) 

Huang et 
al. (2018) 

Environment
/Moderate 

Source-
separation 

Information 
(✓) 

2 
✓ (+) 

(N/A) 
X X X X X X ✓ (1) 

Dai et al. 
(2016) 

Environment
/Low 

Source-
separation 

Waste Bin & 
Personal 
interaction 
(door-
knocking) 
(✓) 

2 
✓ (+) 

(N/A) 
X X X X X X ✓ (3) 

Li et al. 
(2017) 

Environment
/Unclear 

Source-
separation 

Waste Bin 
(✓) 

2 
✓ (+) 

(N/A) 
X X X X X X ✓ (1) 

Rousta et 
al. (2015) 

Environment
/Low 

Source-
separation 

Information 
(✓) 

2 
✓ (+) 

(N/A) 
X X X X X X ✓ (1) 

Bernstad 
(2014) 

Environment
/Unclear 

Source-
separation 

Waste Bin & 
Information 
(✓) 

2 
✓ (+) 

(N/A) 
X X X X X X ✓ (2) 
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Study 
Field of 

Study/ROBI
NS-I 

Target 
Behaviour 

Program 
strategy 

(Community 
involvement

) 

Numbe
r of 

SMBC 

Behaviou
r change 
(effect 
size) 

Consume
r-

oriented 
approach 

Insight  
Segmentatio

n 
Exchang

e 
Competitio

n 
Theory  

Marketing 
Mix 

(Number 
of 4Ps) 

Bernstad 
et al. 
(2012) 

Environment
/Unclear 

Source-
separation 

Waste Bin 
(✓) 

2 
✓ (+) 

(N/A) 
X X X X X X ✓ (1) 

Morone 
et al. 
(2018) 

Environment
/Low 

Food-sharing  
Information 
(✓) 

2 
✓ (-) 

(N/A) 
X X X X X X ✓ (2) 

Lim et al. 
(2017) 

Environment
/Critical 

Planning & 
Purchasing & 
Leftover-reuse 

Information 
& 
Technology 
(✓) 

2 
✓ (*) 

(N/A)  
X X X X X X ✓ (1) 

Note. ✓ = meet criteria, X = do not meet criteria, + = Positive behavioural outcomes reported, - = Negative behavioural outcomes reported. * = No behavioural outcomes 
reported  
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4.3.3. Behaviour change 

Social marketing aims to change behaviour and as such the success of any program is 

assessed by measuring whether the desired behaviour change has occurred (Andreasen, 2002, 

French and Blair-Stevens, 2006). 

4.3.3.1.Targeted behaviour 

The most commonly targeted behaviour was source-separation (n = 12) as the majority the 

studies focused on increasing the reusability of consumed food through recycling.  To 

encourage less consumption, mixed behaviours were often targeted (n = 5).  For example, Lim 

et al. (2017) utilised social recipes as an intervention strategy targeted at three different food 

waste-related behaviours; planning, purchasing, and leftover-reuse.  Some studies aimed to 

increase disposal behaviour (Kawai and Huong, 2017, Lee and Jung, 2017, Linder et al., 2018) 

and composting (Bench et al., 2005, Harder and Woodard, 2009).  Two studies focussed on 

food sharing behaviour (Jagau and Vyrastekova, 2017, Morone et al., 2018) fostering 

community communication within programs. 

4.3.3.2.Program strategy  

To effect behaviour change, four broad program strategies were identified across the 

various studies: 1. education, 2. personal interaction, 3. installation of systems, and 4. 

technology.  An information-educational approach (n = 16) including the provision of leaflets 

and posters was the most frequently identified strategy.  Four studies installed food waste 

collection systems in targeted households (Bench et al., 2005, Bernstad et al., 2012, Bernstad, 

2014, Harder and Woodard, 2009) offering paper bags or mobile bins that could sit under the 

kitchen sink.  Four studies introduced kerbside or council waste stations (Dai et al., 2016, 

Kawai and Huong, 2017, Lee and Jung, 2017, Li et al., 2017).  Few studies (n = 2) used 

technology as a food waste reduction strategy to overcome barriers to food waste reduction.  

For example, Lim et al. (2017) utilised a social networking platform to help participants to 
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share their ‘Social Recipes’. 

A combination of more than one program strategy was found in six studies.  Personal 

interactions including door-knocking were often paired with information-education tools 

(Bernstad et al., 2013, Dai et al., 2016, Dai et al., 2015).  For example, Dai et al. (2015) hired 

paired university and local volunteers (wearing branded tabards) to door-knock community 

households and they delivered A2 size posters, colour leaflets, and hand sized stickers that 

included a message noting the ease of recycling.  One study combined imposition of a tariff 

with a community waste bin strategy (Lee and Jung, 2017). 

4.3.3.3.Program effectiveness 

Outcome measures varied from psychological constructs (i.e. Attitudes, perception) to 

self-reported food wastage/weight of food wastage generated (kg) per households/community.  

The majority of the programs measured behaviour change by weighing the volume of food 

waste produced (n = 16).  One third of studies used self-reported food waste behaviour (n = 7) 

as their behavioural outcome measure. 

In total, 21 interventions reported some positive behavioural effects for one or more 

identified outcome variables (Table 3).  Positive effectiveness were achieved in programs that 

targeted source-separation behaviour using multiple strategies including information-based 

door-knocking and the provision of waste bins (Dai et al., 2016, Devaney and Davies, 2017).  

Bernstad et al. (2013) reported that households who received oral information demonstrated 

higher source-separation ratios and lower rates of incorrectly sorted materials when compared 

to households who received written information.  Neither oral nor written information via door-

knocking were effective, casting some doubt on this strategy.  In contrast, Dai et al. (2015) 

found that the information-based door-knocking program did not encourage source-separation 

behaviour while the personal interaction approach did promote source-separation with purity 
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rates of 95 per cent achieved.   

The studies targeting disposal and composting behaviours via waste system installation 

(Bench et al., 2005, Kawai and Huong, 2017, Lee and Jung, 2017, Linder et al., 2018) resulted 

in positive outcomes.  Thus, the importance of selecting a strategy that matches with the target 

behaviour was clear. 

Although this review further attempted to verify the effect size for each study, under-

reporting of effect sizes limited statistical assessment of the effectiveness of programs 

identified in this review.  Within six studies that reported the effect size, the majority of studies 

which reported the effect size (n = 4) reported use of a combination of: Behaviour change, 

theory, and marketing mix.  Furthermore, available evidence identified in this review indicates 

that greater effect sizes are achieved when the combination of marketing mix (e.g. more than 

promotion) and theory use is reported.  Specifically, Shearer et al. (2017) reports use of three 

social marketing elements (i.e. behaviour change, theory, marketing mix) and greatest effect 

size (Cohen’s d = 0.73) when compared to other studies (Bernstad et al., 2013, Romani et al., 

2018) which did not report the use of theory or marketing mix (Cohen’s d < 0.3). 

4.3.4. Theory 

The benchmark criterion of theory suggests that the use of theory in the examination, 

implementation and evaluation of social programs increases the probability of effectiveness 

(Craig et al., 2015, Darnton, 2008).  Theories provide explanations for why phenomenon occur 

(Michie, 2005).  Accordingly, theory is used transparently to inform and guide the development 

of an intervention (National Social Marketing Centre, 2019).  In this review, nine studies relied 

on a theoretical framework in program design (Devaney and Davies, 2017, Geislar, 2017, Jagau 

and Vyrastekova, 2017, Linder et al., 2018, Nomura et al., 2011, Romani et al., 2018, Shearer 

et al., 2017, Schmidt, 2016, Young et al., 2017).  The majority of programs used norm-related 
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theories including social practice theory (Reckwitz, 2002 cited by, Devaney and Davies, 2017), 

social influence theory (Goldsmith and Goldsmith, 2011 cited by, Young et al., 2017), social 

norm marketing (McKenzie-Mohr, 2000 cited by, Geislar, 2017), the integrative influence 

model of pro-environmental behaviour (Matthies, 2005 cited by Schmidt, 2016), and theory of 

intergroup behaviour and social identity theory (Nomura et al., 2011).  Three studies reported 

the use of Nudge (Thaler and Sunstein, 2008) in program design (Jagau and Vyrastekova, 2017, 

Linder et al., 2018, Shearer et al., 2017). Romani et al. (2018) used the Theory of Planned 

Behaviour (Ajzen, 1991) to inform their intervention design. 

4.3.5. Consumer orientation  

Adoption of consumer-orientation ensures that program design responds to the needs 

and wants of the target audience (Trischler et al., 2017), which is in contrast to many other 

disciplines (e.g. education on waste reduction) that are predominantly expert-driven.  

Consumer orientation is different to audience research which focuses on explaining and/or 

predicting consumer characteristics.  A true consumer orientation occurs when programs are 

developed with the target audience (for example see Rundle-Thiele et al., 2019).  Evidence of 

consumer engagement in program design was only observed in one study which self-identified 

as a social marketing program.  Devaney and Davies (2017) stated that the program ‘Homelab’ 

was developed with consumers.  However, limited detail was reported. 

4.3.6. Insight 

Two studies reported gaining of insight prior to program development (Dai et al., 2015, 

Romani et al., 2018).  In this review, insight was defined as any formative study that enabled 

the identification and understanding of consumers’ demographic, geographic, psychological, 

and/or behavioural means of preventing food waste.  Knowledge gained from formative 

research may provide a new perspective to inform program development.  For example, 

Romani et al. (2018) found a lack of planning was a key barrier in domestic food preparation 
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behaviour.  Romani et al. (2018) provided an excel sheet to assist weekly menu planning and 

reported decreases in self-reported food wastage.  Thus, highlighting the benefits of gaining 

insight prior to program development.  

4.3.7. Marketing mix elements  

Grounded from a traditional commercial marketing perspective, the marketing mix 

consists of product, price, place, and promotion.  All studies employed at least one of the 4 Ps 

to deliver programs.  There were only five studies implementing three or more marketing mix 

elements (Bench et al., 2005, Dai et al., 2016, Devaney and Davies, 2017, Geislar, 2017, Harder 

and Woodard, 2009). 

In social marketing a product refers to physical and tangible goods/services that social 

marketers provide or sell.  Eleven programs provided products or services including 

community waste stations (Dai et al., 2016, Kawai and Huong, 2017, Lee and Jung, 2017), 

mobile waste bins (Bernstad et al., 2012, Geislar, 2017, Li et al., 2017), and compost bins or 

boxes (Bench et al., 2005, Devaney and Davies, 2017, Harder and Woodard, 2009). 

Monetary pricing was observed in four studies (Bench et al., 2005, Harder and Woodard, 

2009, Morone et al., 2018).  For example, Bench et al. (2005) and Harder and Woodard (2009) 

sold ‘Green Cone Digester’s’ to their target audience through supermarkets.  The Green Cone 

Digester was priced at AUD$230.  

Distribution of products/services via various platforms to increase desired behaviour 

(Kotler and Zaltman, 1971) is the place element of the marketing mix.  Presence of placement 

was observed in nine studies.  Four studies mentioned platforms that allowed placement of 

their program product (Bench et al., 2005, Dai et al., 2016, Harder and Woodard, 2009, Young 

et al., 2017).  For example, Young et al. (2017) mentioned two places: retailer shops and online 

websites. 
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Nineteen studies executed a promotional effort to encourage consumers to act (Lee and 

Kotler, 2011).  The most commonly used persuasive communication efforts were informational 

program brochures (Bernstad, 2014, Bernstad et al., 2013, Dai et al., 2015, Devaney and Davies, 

2017, Geislar, 2017, Huang et al., 2018, Jagau and Vyrastekova, 2017, Kawai and Huong, 2017, 

Lim et al., 2017, Linder et al., 2018, Morone et al., 2018, Nomura et al., 2011, Rousta et al., 

2015, Schmidt, 2016, Shearer et al., 2017, Young et al., 2017) followed by monetary rewards 

including gift vouchers (Romani et al., 2018) and tokens that could be exchanged for goods 

(Dai et al., 2016).  Bench et al. (2005) promoted sales by offering a free kitchen caddy to assist 

the use of the program product (i.e. Green Cone Digester).   

4.3.8. Segmentation  

Audience segmentation refers to a process of categorising the target population into 

groups based on their shared characteristics which are expected to influence program adoption 

(Bryant et al., 2001).  This review defined the presence of segmentation as a direct mention of 

application of a selection process that involved consideration of group similarities and group 

differences.  Thus, the existence of segmentation methods (e.g. two-step cluster analysis) was 

important to examine the presence of segmentation (for examples of segmentation see Dietrich 

et al., 2015, Schuster et al., 2015).  As a result, there were no studies that reported strict use of 

the segmentation process.  However, nine studies reported a targeting process of identifying 

the most relevant and appropriate group of individuals or households to uptake the program 

based on their age, region and generated food wastage (Bernstad et al., 2013, Dai et al., 2016, 

Dai et al., 2015, Huang et al., 2018, Kawai and Huong, 2017, Lee and Jung, 2017, Li et al., 

2017, Linder et al., 2018, Shearer et al., 2017). 

4.3.9. Exchange 

The concept of exchange is defined by many social marketers as the delivery of a 

program, product or service that people value and will willingly buy or actively seek out.  
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Exchange requires that benefits must outweigh the costs of undertaking the desired behaviour 

(Andreasen, 2002, National Social Marketing Centre, 2019).  In its most dircet form exchange 

involves money changing hands.  Almestahiri et al. (2017) defined exchange as the provision 

of tangible products and services.  This review accounted for the presence of exchange when 

direct exchange was evident.  Only two of 23 programs offered exchange: sales of ‘Green Cone 

digesters’ offered tangible and direct inducements to give up food waste behaviour (Bench et 

al., 2005, Harder and Woodard, 2009).  Both studies reported a reduction in food wastage 

indicating the potential for delivery of exchange to ensure valued alternatives are supplied that 

can reduce household food waste.  

4.3.10. Competition  

Competition in social marketing refers to consideration of other programs and/or other 

behaviours that compete with the desired behaviour (Grier and Bryant, 2005).  In this review, 

strategies were coded as accounting for competition when consideration of other food waste 

reduction programs and/or competing behaviours was reported.  An understanding of direct 

competitors can provide information preventing failure and enhancing opportunities for 

improvement.  Since competitors (i.e. other food waste reduction programs) share a similar 

program aim such as reduction of food waste, identification of competitors can assist program 

outcomes (Hastings, 2003).  In this review, no direct mention of consideration of competitive 

programs fostering similar behaviour was reported in any study. 

Summary.  Application of the major components of social marketing was found to be lacking 

in food waste programs, which might limit program effectiveness given that behavioural 

change is more likely when more of the social marketing principles are used (Carins and 

Rundle-Thiele, 2014, Xia et al., 2016).  A strong presence of behavioural objectives was 

observed in studies, however, limited use of marketing mix, consumer-orientation, exchange, 

segmentation and competition indicates a clear absence of social marketing to effect behaviour 
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change.  Importantly, greater program effectiveness (e.g. effect size) was observed in the study 

that reported use of three social marketing benchmark criteria: Behaviour change, theory, and 

marketing mix.  This provides further evidence that application of core social marketing 

components can enhance rates of behavioural change.  

4.4. Discussion 

This study aimed to identify effective program strategies and approaches to guide food 

waste reduction.  Further, this paper examined the extent that all eight social marketing 

components were applied within programs targeting households to reduce food waste 

extending beyond previous review efforts which typically centre on Andreasen’s (2002) six 

components (Almosa et al., 2017, Almestahiri et al., 2017). This review followed PRISMA 

guidelines to overcome the limitation of previous narrative reviews (Pearson and Perera, 2018).  

Although recent reviews have identified the most common practices in food waste, an 

understanding of the extent that social marketing components have been applied on empirically 

tested food waste programs was not previously available (Schanes et al., 2018).  This paper 

contributes to our understanding of the extent that social marketing components have been 

applied using eight social marketing benchmark criteria.  

Our review found a lack of full application of social marketing components in food 

waste programs reported in academic literature to date. None of the identified food waste 

programs used all eight components of social marketing. Only 2 out of 23 studies self-identified 

as social marketing studies, which indicates that few voluntary approaches have been applied 

within food waste reduction to date.  Prior studies suggest that use of more of the social 

marketing components increases rates of behavioural change (e.g. Carins and Rundle-Thiele, 

2014, Xia et al., 2016) and application of voluntary approaches offers a means to reduce 

community criticisms that are frequently aimed at non-voluntary approaches.  A clear omission 

of segmentation was found in the review. Few programs used exchange and competition, both 
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of which are core features. Limited development of differentiated offerings that consumer’s 

voluntarily exchange for were evident, which impact’s program sustainability (Almestahiri et 

al., 2017). Importantly, while previous research has identified the importance of consumer-

orientation (Daae et al., 2016, Trischler et al., 2017) involvement of people targeted for change 

in program design was absent in this review.  

Evidence of the importance of including the target audience in program design exists 

(David et al., 2019, Rundle-Thiele et al., 2019).  Audience research can enhance the 

understanding of people targeted for change narrowing focus to key factors that guide program 

design (Almestahiri et al., 2017, Carins and Rundle-Thiele, 2014).  Formative research must 

extend beyond researcher or expert driven approaches ensuring target audience preferences are 

taken into account as far as possible in program development.  According to Witell et al. (2011), 

co-design practices entail active user involvement, thus allowing researchers to collect novel 

insights into user needs and wants.  A recent study utilised this co-design process discovering 

incongruency between expert and community expectations for food waste programs (Kim et 

al., 2020) in regards to target behaviour, program strategy and types of food that formed 

program focus. 

In terms of target behaviour and program strategy, source separation was targeted most 

often and a strong presence of information-education focus was noted.  Information initiatives 

adopted education tools and focussed on addressing and supplying knowledge to overcome 

deficiencies (Schanes et al., 2018).  However, an emphasis on education is problematic if 

assumptions are made that people will reduce food waste solely on the basis of being fully 

informed about the environmental benefits of doing so.  Education focussed interventions 

assume that motivation is strong, and it is merely a lack of comprehensible information that 

prevents the behaviour from being adopted (Tapp and Rundle-Thiele, 2016).  In contrast, social 

marketing ‘offers’ value inviting people to engage with a program and assumes that existing 
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levels of motivation and knowledge are insufficient to generate changes in behaviour without 

an external boost (Almestahiri et al., 2017). 

4.4.1. Implications for future food waste practice 

Non-voluntary approaches have dominated food waste prevention efforts targeting 

households and this can lead to community criticism.  This review identifies examples that can 

be applied to assist households to voluntarily reduce their household food waste.  Consider, 

Bench et al. (2005) and Harder and Woodard (2009) who sold ‘Green Cone Digester’s’ for a 

price of AUD $230 to householders through supermarkets.  Programs that can deliver a product 

(Green Cone Digester) at a prince (AUD $230) that householders are willing to pay for 

demonstrate how value offerings can be built and in turn how food waste programs can be 

implemented in communities to deliver lasting change.  By delivering a valued product or 

service offering programs can extend beyond funding timeframes, which are typically short, 

ensuring that lasting food waste reductions can occur. 

This review identifies examples of application of social marketing core principles 

across a variety of household food waste reduction programs and can be used as a guiding 

framework for practitioners seeking to build voluntary programs.  Additional examples of 

application of core social marketing principles are available in reviews conducted in other 

contexts to further expand on case study examples identified in the present review (for 

examples see Almestahiri et al., 2017, Almosa et al., 2017, Fujihira et al., 2015; Kubacki et al., 

2015b).  Reductions in food waste deliver a host of environmental benefits given reduction in 

energy, water and other finite resources in addition to costs savings for inviduals.  This paper 

indicates the potential for social marketing to be applied as a voluntary behavioural science 

approach that can be applied within the food-water-energy nexus. 

Further implications arise from this study. Results in this review indicate that program 
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outcomes can be achieved when program strategies are aligned with the behaviour targeted.  

Theory can be applied to guide the process of matching program strategies to the most 

appropriate behaviour to target (Shearer et al., 2017). Thus, future research should use 

innovative methods of data collection to deliver a nuanced account of how food waste should 

be reduced. Secondly, success was observed in studies that actively involved community during 

the delivery of the program (see David et al., 2019 and Linder et al., 2018). Consideration of 

consumer views as a core component of the program shown its potential to improve program 

delivery and in turn program outcomes. Finally, this paper delivered further evidence that 

behavioural change is more likely when more social marketing components are used.  Lastly 

but most importantly, application of social marketing components can lead to positive program 

outcomes (Carins and Rundle-Thiele, 2014, Xia et al., 2016). Based on statistical assessment 

of program effectiveness, social marketing components of behaviour change, theory, and 

marketing mix were found to be particularly valuable in increasing effect size. Considering not 

a single study reviewed in this paper have taken a longitudinal study approach, our review 

suggests test the application of social marketing principles to leverage long-lasting food waste 

program effectiveness. 

4.4.2. Limitations and future studies 

Regardless of the contributions, this review has a few inevitable limitations. The food 

waste program studies reported in industry and government documents are excluded from this 

review which focussed on peer reviewed, academic studies. The inclusion of grey literature 

might be considered in future systematic literature reviews to capture additional initiatives. In 

a similar vein, future reviews could consider the inclusion of papers produced in other major 

languages. The number of social marketing-based food waste program studies was small (n = 

2), which offers an opportunity for additional food waste research to be conducted in social 

marketing. There are simply not enough valid studies on food waste reduction programs to 
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warrant a systematic review of the literature at this moment. Therefore, comparison between 

BC to address application of which BC leads to greater outcome was limited to those studies 

which reported effect size. An opportunity exists to establish a deeper evidence base which will 

allow meta-analysis for example, to draw more comprehensive conclusion. Luca and Suggs 

(2013) claimed that there are not enough replicated studies in social marketing to assure its 

reliability. Further, the ROBINS-I quality assessment tool identified that in most interventions, 

the risk of bias was ‘Unclear/Critical’ or ‘Moderate’ (see second column of Table 3). To better 

understand program strategies that can be implemented by public service organisations to 

reduce food waste, high-quality research is needed, with particular focus on validity in 

intervention and evaluation research design and reliability of outcome measures utilised to 

ensure avoidance of bias. Previous researchers have argued that social marketers need to focus 

attention away from the individual and they need to move upstream in order to achieve 

multidimensional change (Hoek and Jones, 2011). Therefore, a research opportunity exists to 

consider whether restaurants (i.e. midstream) or policy (i.e. upstream) efforts are (a) successful, 

(b) which behaviour and program strategies were successful, and (c) to what extent social 

marketing has been applied. 

4.5. Conclusions 

The current study was the first systematic literature review to examine the extent of 

social marketing application in food waste programs reported in peer reviewed academic 

literature using eight components of social marketing.  Evidence identified in this review 

provides further support for the role that social marketing principles have on behavioural 

change. Clear omission of segmentation and the importance of consumer-orientation in food 

waste programs were highlighted and wider application of these principles in food waste 

reduction programs targeting households is expected to deliver higher rates of behavioural 

change.  Of all social marketing components, behaviour change, theory, and marketing mix 
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were identified as being particularly valuable in increasing the effectiveness of food waste 

programs.  
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5. Theory application in food waste reduction: A systematic literature 

review 

Abstract 

Each and every individual can reduce food waste. The benefits of theoretically informed 

programs have been verified in psychology, social science, and education. Yet, our 

understanding of theory application in food waste reduction is scarce. To understand how food 

waste can be reduced, we need to understand what works, when, where and why. Assessing 

the extent of theory use in the context of food waste behaviour is needed to advance progress. 

Following the approach employed in Willmott et al. (2019) this study sought to assess the 

extent of theory application in studies aiming to reduce household food waste. A systematic 

search and review of published studies concerning household food waste behaviour was 

conducted. Over 3,000 studies of household food waste behaviour were screened. Nine studies 

met the inclusion criteria and these theoretically informed programs were analysed using the 

theory coding scheme. Eight studies mentioned a theory, however, the association between 

program strategies implemented and the reported theory base was lacking. This review 

concludes there is considerable room for improvement in theory reporting to indicate clearly 

how theory is applied to reduce household food waste behaviour. 

Keywords:  Food waste, behaviour change, theory, theory coding scheme.  
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5.1. Introduction  

When compared and contrasted to all parties involved in the food supply chain, private 

households are the largest wasters of food (Conrad et al. 2018; Gunders and Bloom 2017; 

Lucifero 2016; Parfitt, Barthel, and Macnaughton 2010). Estimates indicate processing food 

waste generated by households costs the US economy USD $1 trillion annually and that food 

waste contributes to 8 per cent of global warming (The Food and Agriculture Organization of 

the United Nations 2015). Similar estimations are found in other countries including the UK, 

Europe (FUSIONS 2016) and China (Song, Li, Semakula, and Zhang 2015). Waste indicates 

inefficiency in the use of food and preventable costs (Bulkeley and Gregson 2009; Kim, 

Rundle-Thiele, and Knox 2019). Baker, Fear, and Denniss (2009) reported that 85% of 

Australian householders reported feelings of guilt for food waste, and they identified negative 

emotional aspects resulting from food waste. Reduction of food waste at the household level 

has potential to generate positive change at individual, community, and global levels (Dietz, 

Gardner, Gilligan, Stern, and Vandenbergh 2009; Kim, Rundle-Thiele, Knox, Burke, and 

Bogomolova 2020). 

A recent review of studies in the food waste field highlights the dominance of 

psychological approaches that supports “the assumption of a causal one-way relationship 

between attitudes or values and practices; instead personal values and practices are regarded as 

dynamic and co-constructive.” (Schanes, Dobernig, and Gözet 2018, p. 981). Previous studies 

discovered that attitude (Graham-Rowe, Jessop and, Sparks 2014; Visschers, Wickli, and 

Siegrist 2016) influenced by emotions (i.e. guilt, Grandhi and Appaiah Singh 2016), norms 

(Ganglbauer, Fitzpatrick, and Comber 2013; Qi and Roe 2016), and habit/routine (Winkel, 

Wahlen, and Jensen 2016) were important variables explaining why food waste occurs 

(Aschemann-Witzel, Giménez, and Ares 2018; Schanes et al. 2018; Secondi, Principato, and 

Laureti 2015). However, models originating from psychology seek to explain and predict 
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individual behaviour, and many theoretical alternatives are based on the grand assumption of 

rationality (see Table 1 summarized models outlined in Brennan, Binney, Parker, Aleti, and 

Nguyen 2014; Luca and Suggs 2013; Truong 2014).  



 

137 
 

Table 9 Summary of Behaviour Change Models  

Scope 
(Level) 

Model Applied 
Model 

Focus   Propositions Research 
approach  

Key factor(s) Representative Theory(s) 

Individual Rational 
economic 
(Cognitive) 

D
ec

is
io

n 
M

ak
in

g 
M

od
el

 

S
oc

ia
l C

ha
ng

e 
M

od
el

 

How people 
feel and think 
about 
current/desirab
le behaviour 

Human behaviour 
is an outcome of 
rational decision-
making process 

Deterministic Loss, gain Prospect theory (Tversky and 
Kahneman 1992) 

Deterministic  Attitudes, intention, perceived 
behaviour control, subjective norms 

Theory of planned behaviour 
(Ajzen 1991) 

Conative 1 
economic 
(Behavioural) 

How people 
behave in 
given settings 

Human behaviour 
is an outcome of 
past and current 
experience 

Stochastic  Prominence, salience Nudge (Thaler and Sunstein 
2003) 

Deterministic Mastery experience, vicarious 
experience, verbal persuasion, 
emotional state, imagination experience 

Theory of self-efficacy 
(Bandura 1977) 

Practical 
(Affective) 

How to 
approach, 
promote, 
advertise 
desirable 
behaviour 

Human behaviour 
is an outcome of 
emotional 
motivation  

Deterministic Intrinsic motivation – autonomy, 
competence, relatedness 

Self-determination theory 
(Deci and Ryan 2002) 

Determinism  Values, personal belief, subjective 
Norms 

Value-belief-norms theory 
(Turaga, Howarth and 
Borsuk 2010) 

Societal Socio-
cultural 
ecological 

 What drives 
current/desirab
le behaviour? 

Human behaviour 
is influenced by 
social systems 

Stochastic Self-categorization, identity Social identity theory (Tajfel 
and Turner 1979)  

 

1 Conative: A term used in the psychology arena, denoting motivation towards action or behaviour (Hilgard 1980) 
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(Influential) Modest 
stochastic 

Relationship between companies and 
society, corporate self-regulation 

Corporate social 
responsibility (McWilliams 
2000) 

Social change 
(Habitual) 

 How to 
maintain 
desirable 
behaviour?  

Attained desirable 
human behaviour 
can be maintained 
through societal 
engagement  

Stochastic   Community, commitment, prompts, 
norms, communication, incentives, 
removed barriers 

Community based social 
marketing (McKenzie-Mohr 
2011) 

Stochastic Centrality, contextual, design, goal, 
information, operational, viability  

Systems theory (Sterman 
2000) 
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Cognitive models take deterministic views for behaviour and assume that rational 

persuasion can occur at the cognitive level (what people think) to drive behaviour change (what 

people do) (Neisser 2014; Solso, MacLin, and MacLin 2013). At their extreme these cognitive 

models premise human behaviour as a result of rational cognitive processes (Hupp, Reitman 

and Jewell 2008; Kendall and Hollon 2013), while other models acknowledge human 

imperfections (e.g. emotions, satisficing and other heuristics) suggesting that rationality is 

bounded. Thus, it assumed that previously existing causes (i.e. psychological factors) can be 

understood and can be used to (perfectly) predict or explain the behaviour (Earman 1986). 

Theory of Planned Behaviour (TPB), which is one of the most frequently applied psychological 

theories in food waste behaviour (Schanes et al. 2018), premises that intentions to perform a 

behaviour can be increased by changing cognitive constructs (i.e. attitudes, norms, perceptions) 

(Ajzen 1985). According to TPB the behavioural intention is the primary antecedent of 

behaviour and behavioural intention is determined by an individual’s attitudes towards the 

behaviour, subjective norms, and perceived behavioural control. Attitudes stands for the 

general evaluation of performing the behaviour, thus, more favourable attitudes towards the 

behaviours are expected to strengthen intentions to perform the behaviour (Ajzen 1991). 

Although empirical findings support a strong positive relationship between moral attitudes and 

intention not to waste food, the limitations of the TPB model in predicting food waste behaviour 

has been demonstrated in several studies (Graham-Rowe, Jessop, and Sparks 2015; Stancu, 

Haugaard, and Lahteenmaki 2016; Stefan, van Herpen, Tudoran, and Lahteenmaki 2013). This 

implies, that cognitive behavioural models like TPB may be overlook factors that could further 

assist program design.  

A growing body of research indicates that consumer choices and behaviours are, to a large 

extent, driven by cognitive biases, heuristics and other ׳predictably irrational׳ tendencies. The 

recently popularized models by behavioural economists leverage both external and contextual 
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cues acknowledging that both may be important stimuli for behaviour change (Kahneman 2003; 

Skinner 2011). Behavioural psychologists would argue that thinking and feeling can be 

considered as factors in behavioural economics models; however, people’s (past and present) 

behaviours may be more indicative of future behaviours than any psychological predisposition 

(Gerdes and Stromwall 2008; McGuire 1986) when all factors are simultaneously considered 

within models. Therefore, stochastic models that acknowledge the randomness of nature (Bass 

1974) and approach modelling in a probabilistic way have been successfully applied in the 

consumer behaviour research field to predict market share and explain purchasing behaviour. 

For example, Blattberg and Sen (2010) explain that stochastic brand choice models represent 

the behaviour of all consumers by recognizing heterogeneity through model parameter 

variation across the population.   

Studies demonstrating applications such as nudge, have been helping policy makers in 

different countries and sectors to more systematically integrate behavioural insights into policy 

design and implementation (Lehner, Mont, and Heiskanen 2016). Nudge tools have been 

successfully applied by governments, for example in savings accounts (Thaler and Benartzi 

2004) and public health campaigns (Oullier, Cialdini, Thaler, and Mullainathan 2010) 

delivering positive outcomes to benefit individuals and society as a whole. Recently Reisch 

and Thøgersen (2015) claimed that nudges can be used to increase a broad range of pro-

environmental and sustainable consumption behaviours. However, actual outcomes of nudge 

programs vary in different contexts (Cooper 2017; Lehner et al. 2016; Schubert 2017) 

underpinning the difficulties of that may be associated with the current theory base and its 

application to food waste reduction.  

To best utilize theories to impact behavioural change, we must unpack what theories have 

been used to identify roadmaps that can be applied to reduce food waste. There is a growing 

need for a consistent framework that synthesizes behavioural anomalies (i.e. people behave 
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opposite to behaviour predicted) (Beretti, Figuières, and Grolleau 2013; Pollitt and 

Shaorshadze 2011). Since models are yet fully verified to guide food waste reduction, it is 

important to clarify how theory is used in designing, developing, and implementing behaviour 

change programs. Kadir and Rundle-Thiele (2018) indicate that researchers should select a 

theory to design and deliver behavioural change programs. For behaviour change practitioners, 

selection of a theoretical base requires careful consideration and clear reasoning and 

frameworks for theory selection have recently been made available to assist progress in the 

field (for example see Manikam and Russell-Bennett 2016).  

The overall aim of this systematic review is in discovering the extent of theory use in 

household food waste reduction programs. To achieve this aim, the previously validated theory 

coding scheme developed by Michie and Prestwich (2010) and recently applied by Willmot et 

al. (2019) underpins this study. The Theory Coding Scheme outlines 25 items that can be used 

to assess the application of theory (Michie and Prestwich 2010) and it has been validated 

extensively in health program design, delivery, and evaluation examination (see Davis, 

Campbell, Hildon, Hobbs, and Michie 2015; Webb, Joseph, Yardley, and Michie 2010). In a 

recent study, Willmott et al. (2019) modified the scheme to 23 items to better guide evidence 

syntheses for how the theory was applied in behaviour change health programs. Willmott et al. 

(2019) provides a framework that can be applied to assess the extent of theory application in 

behaviour change programs. To our knowledge, this scheme has not yet been applied in the 

context of food waste behaviour.  

According to Davis et al. (2015), theory provides “[t]he accumulated knowledge of the 

mechanisms of action (mediators) and moderators of change as well as the a priori assumptions 

that can deliver this understanding” (p. 324). A clear guidance in what, when, where, and how 

to apply theory is needed to act behaviour change (Rundle-Thiele et al. 2019). However, recent 

systematic reviews conducted within the household food waste context indicate scarce use of 
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theory (Schanes et al. 2018) and no attempt at documenting the extent of theory use in food 

waste reduction programs has been reported to date. Further research is needed to establish 

how current theories have been applied in the design, implementation and evaluation of food 

waste reduction programs. Thus, unpacking the extent of theory use in the context of food 

waste reduction is important to further enhance the effectiveness of future food waste behaviour 

change programs. The purpose of this study is: To examine the extent of theory use in published 

household food waste programs.  

Thus, we address three research questions:  

RQ1: Which theories are mentioned in studies reporting food waste reduction programs? 

RQ2: How is theory applied in the design and implementation of the programs? 

RQ3: To what extent does the use of theory relate to behaviour change?  
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5.2. Methods 

The PRISMA guideline process (Moher et al. 2015) and database selections followed 

earlier reviews (read Kubacki et al., 2015 for example). This review sought to discover any 

empirical studies published since 2000 aimed at reducing or modifying household food waste 

behaviour. Selected search terms (Table 2) were used to retrieve peer reviewed journal articles 

published since 2000 from seven databases (see Table 3). The search was conducted in July 

2019. A total of 3,532 unique records were retrieved.  

Table 2 Search terms 

Search Terms 
#1 ‘Environment* OR food OR organic’ 

#2 ‘wast*’ 

#3 ‘intervention* OR Randomi?ed Controlled Trial OR evaluation OR trial OR program* OR progra
m* OR stud*’ 

#4 ‘household*’ 

 

This review intentionally excluded the word ‘theory’, as this may have detected 

explanatory studies focused on understanding food waste behaviour, rather than studies focused 

on assessing the extent of food waste reduction. This review examined the abstract, publication 

title, and subjects (see Table 3 for number of records retrieved for each database).  As each 

database requires different search styles, Ovid and Web of Science included fields of topic and 

keywords.  

Table 3 Databases and search results 

Database Search selection Number of records retrieved 
EBSCO (all databases) AB, TI, SU 788 
Emerald (full-text) AB, TI, KW 0 
Ovid (all databases) AB, KW, SU 1201 
ProQuest (all databases) AB, TI, SU 857 
Science Direct (expert search) TITLE-ABSTR-KEY 0 
Web of Science (Core collection) TS, TI 2996 
Total  5842 
Total after duplicates removed  3532 

Note. AB = abstract, TI = title/document title, SU = subject terms/headings, KW = keywords, TS = topic 
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5.2.1. Exclusion and inclusion criteria 

We excluded grey literature, book chapters, records not published in English, 

conference papers, conceptual discussion articles and literature reviews. Records describing 

studies that used simulation models and/or reported descriptive characterizations of solid waste 

and properties of soil/compost were excluded. Records describing studies focused on other 

types of waste (i.e. plastic, electric, medical) and topics (e.g. food safety/soil composition) were 

excluded. We excluded records describing studies that measured psychological constructs (e.g. 

intention to reduce food waste) without measures of behavioural outcomes. This review 

included studies empirically tested the efficacy of theory-driven food waste reduction programs. 

5.2.2. Analysis 

We used the programs Endnote X9 and Covidence (Babineau 2014) in this review. Two 

reviewers independently assessed each record for eligibility. First, titles and abstracts of 3,532 

of unique records were screened. Applying the exclusion criteria, 3,372 unqualified articles 

were eliminated. Second, reviewers considered the full text of 160 qualified articles against the 

exclusion criteria. The reference list of four relevant review papers detected 18 additional 

articles for full-text review. Nine individual food waste reduction programs met the inclusion 

criteria. These studies were analysed to examine the extent of theory use and application using 

the theory coding scheme (TCS, see Willmott et al. 2019 for coding table). Each study was 

coded for the 17 TCS items.  Each TCS item was coded as either present (=Y), absent (=N), or 

not applicable (=NA). Following the Willmott et al. (2019) TCS application, the following four 

domains were assessed; 1) Indication of theory and/or target construct mentioned (Items 1and2), 

2) the depth of theory application in creating a program (Items 3-11), 3) the quality of theory-

related construct measurement (Items 12,13,15), and 4) the depth of theory building and/or 

refinement for future research (Items 17-19). As per Wilmott et al. (2019), item 14 

(randomization quality) and 16 were not coded; as these were considered superfluous to item 
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15. 

One reviewer coded each included study using the theory coding scheme. The second 

reviewer independently coded 50% of the included studies. Discrepancies occurred in less than 

2% of cases. Consistent with previous review (Willmott et al. 2019), an overall use of theory 

score was calculated as a sum of the total, with a maximum possible score of 23 (17 main items 

plus six sub-items). Each study was categorized as having weak (0 – 7), moderate (8 - 15), or 

strong (16 - 23) theory application. Study characteristics including study field and origin, 

targeted behaviour, program strategy, and reported impact on behaviour change were also 

extracted. Lastly, the Risk of Bias In Non-randomized Studies – of Interventions (ROBINS-I, 

Sterne et al. 2016) tool and Risk of Bias in randomized trials (ROB2, Sterne et al. 2019) tools 

were assessed by two independent researchers to examine study quality (i.e. Low, Moderate, 

Serious, Critical, and No information).  
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5.3. Results 

5.3.1. Study characteristics  

Seven studies (see Table 4) aimed to improve household sustainability (Geislar 2017; 

Jagau and Vyrastekova 2017; Nomura, John, and Cotterill 2011; Romani, Grappi, Bagozzi, and 

Barone 2018; Schmidt 2016; Shearer, Gatersleben, Morse, Smyth, and Hunt 2017; Young, 

Russell, Robinson, and Barkemeyer 2017) and two studies aimed to change behaviour 

(Devaney and Davies 2017; Linder, Lindahl, and Borgström 2018). Provisioning behaviours 

including planning, purchasing, and cooking/eating, were most often targeted (n = 5, Devaney 

and Davies 2017; Linder et al. 2018; Romani et al. 2018; Schmidt 2016; Young et al. 2017) 

followed by behaviours to reuse food waste (i.e. source-separation, leftover reuse, composting, 

n = 4, Devaney and Davies 2017; Linder et al. 2018; Nomura et al. 2011; Young et al. 2017), 

and disposal behaviour (n = 2, Geislar 2017; Shearer et al. 2017). All but one study 

implemented an information-distribution focused program strategy using flyers/magazines. 

Devaney and Davies (2017) delivered face-to-face ‘HomeLabs’ sessions to targeted households.  

Program outcomes were typically assessed using self-reported survey items (n = 5, 

Geislar 2017; Nomura et al. 2011; Romani et al. 2018; Schmidt 2016; Young et al. 2017) and 

wastage weight measurement (n = 3, Devaney and Davies 2017; Linder et al. 2018; Shearer et 

al. 2017). Only one study conducted observations to assess the outcomes (Jagau and 

Vyrastekova 2017). With the exception of Jagau and Vyrastekova (2017), positive behaviour 

change was reported in all studies.  Five studies reported effect sizes. Most studies were 

conducted in Europe (n = 5) - Ireland, Sweden, The Netherlands, Italy and Germany. Three 

studies were conducted in the UK and one study was conducted in the US. Sample sizes varied 

from n = 5 to 33,716 households. Almost half the studies were assessed as low risk of bias (n 

= 4, Geislar 2017; Linder et al. 2018; Nomura et al. 2011; Shearer et al. 2017), followed by no 

information (n = 3, Jagau and Vyrastekova 2017; Romani et al. 2018; Young et al. 2017) and 
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one study was assessed as having a moderate (Schmidt 2016) and critical (Devaney and Davies 

2017) risk of bias respectively.  
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Table 4 Study characteristics 

Author 
/Year 

Country Field of stud
y 

Study des
ign 

Sample size Outcome mea
sure 

Target Behavi
our 

Behaviour 
change ac
hieved* 

Program strat
egies 

Effect size (
Cohen’s D) 

ROBINS-
I/ROB2 R

ating 
Devaney an
d Davies (2
017) 

Ireland Behaviour ch
ange 

One time 
point qual

itative 

5 household
s 

Weekly genera
ted food waste 
per household (
kg) 

Planning, sour
ce-separation, 

composting 

 
✓ (+) 

 

HomeLabs (H
ome visits, edu
cation, provide

d tool kits) 

Not reported Critical 

Linder et al.
 (2018) 

Sweden Behaviour ch
ange 

Longitudi
nal 

264 househo
lds 

Weekly genera
ted food waste 
per household (
kg) 

Planning, sour
ce-separation, 

composting 

 
✓ (+) 

 

Information-di
stribution 

Not reported Low 

Nomura et a
l. (2011) 

UK Environment RCT 5,009 house
holds 

Food waste par
ticipation rate 

Source-separat
ion 

 
✓ (+)  

Information-di
stribution 

Not reported Low 

Romani et a
l. (2018) 

Italy Environment Cohort 49 househol
ds 

Self-weighed f
ood wastage 

Planning, purc
hasing, cookin

g/eating 

 
✓ (+)  

Information-di
stribution 

0.302 NI 

Schmidt (20
16) 

Germany Environment RCT 108 individu
als 

Self-reported p
erceived ability
 to prevent was
te 

Planning, purc
hasing, cookin

g/eating 

 
✓ (+)  

Information-di
stribution 

0.361 Moderate 

Shearer et al
. (2017) 

UK Environment RCT 33,716 hous
eholds 

Weekly genera
ted food waste 
per household (
tonnage) 

Disposing  
✓ (+)  

Information-di
stribution 

0.733 Low 

Geislar (201
7) 

USA Environment Longitudi
nal 

168 individu
als 

Self-reported f
ood waste sepa
ration Behavio
ur 

Disposing  
✓ (+)  

Information-di
stribution 

0.22 Low 

Jagau and V
yrastekova (
2017) 

The Netherl
ands 

Environment One time 
point qua
ntitative 

Not reported 1) Observed B
ehaviour of the
 participants re
questing small
er portion 2) R
ecorded food w
astage in its ob
served portion 

Food sharing  
✓ (**)  

Information-di
stribution 

Not reported NI 
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Author 
/Year 

Country Field of stud
y 

Study des
ign 

Sample size Outcome mea
sure 

Target Behavi
our 

Behaviour 
change ac
hieved* 

Program strat
egies 

Effect size (
Cohen’s D) 

ROBINS-
I/ROB2 R

ating 
Young et al.
 (2017)  

UK Environment Longitudi
nal 

107 individu
als 

Self-reported f
ood waste Beh
aviour 

Planning, purc
hasing, Leftov

er-reuse 

 
✓ (+)  

Information-di
stribution 

0.014 NI  

* Note. ✓= Yes; + = Positive outcome reported (i.e. decrease in food wastage); ** = No behavioural change reported 
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5.3.2. Theory Coding Scheme  

Overall, mean theory use across the nine studies was 9.8/23 (SD 3.21; Min. = 5, Max. 

= 16). Studies that applied theory were on average reporting moderate levels of theory 

application in program design, delivery, and evaluation phases (see below Table 5). 
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Table 5 Summary of TCS results on nine theoretically-informed studies 

 Item No. 
 

Study 1 2 3 4 5 6 7 8 9 10 11 12a 12b 13a 13b 13c 13d 13e 13f 15 17 18 19 Score Rate 

Devaney and 
Davies (2017) 

✓  X  ✓  X  X  ✓  X  X  ✓  X  – X  X  – – – – X  X  – ✓  – X  5 Weak 

Linder et al. (2018) ✓  ✓  X  X  ✓  X  ✓  ✓  X  ✓  ✓  X  X  X  X  X  X  X  X  – ✓  – X  8 Moderate 

Nomura et al. 
(2011) 

✓  ✓  X  X  ✓  ✓  ✓  ✓  – ✓  ✓  X  ✓  – – – – ✓  – ✓  ✓  – X  12 Moderate 

Romani et al. 
(2018) 

✓ X  ✓  X  ✓  X  X  ✓  X  X  X  ✓  ✓  ✓  X  ✓  X  X  X  ✓  ✓  ✓  X  11 Moderate 

Schmidt (2016) ✓  ✓  ✓  X  ✓  ✓  X  ✓  ✓  X  ✓  ✓  ✓  X  ✓  X  ✓  ✓  X  ✓  ✓  ✓  X  16 Strong 

Shearer et al. 
(2017) ✓  X  ✓  X  ✓  X  ✓  ✓  X  ✓  ✓  X  X  X  X  X  X  X  X  – ✓  – X  8 Moderate 

Geislar (2017) 
✓  ✓  X  X  ✓  X  X  ✓  X  X  ✓  ✓  ✓ – ✓ – – ✓  X  ✓  ✓  ✓  X  12 Moderate 

Jagau and 
Vyrastekova 
(2017) 

✓  X  ✓  X  ✓  ✓  ✓  ✓  X  ✓  ✓  X  X  X  X  X  X  X  X  – ✓  – X  9 Moderate 

Young et al. (2017)  
✓  ✓  ✓  X  ✓  X  X  X  X  X  ✓  X  X  X  X  X  X  ✓  X  ✓  ✓  X  X  8 Moderate 

Note. ✓ = Yes; X = No; – = unable/inappropriate to score 
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5.3.2.1.Was theory mentioned? (Item 1 and 2)  

In line with the inclusions criteria for this study all studies identified in this review 

mentioned a theory or model. Only five studies presented evidence of the existing relationship 

between the theory-related constructs in the cited theory and the targeted behaviour. Norm-

related theories were mentioned in five studies, including social practice theory (Reckwitz 2002 

cited by Devaney and Davies 2017), social influence theory (Goldsmith and Goldsmith 2011 

cited by Young et al. 2017), social norm marketing (McKenzie-Mohr 2011 cited by Geislar 

2017), theory of intergroup behaviour and social identity theory (Tajfel 1978 cited by Nomura 

et al. 2011), and the integrated influence model of pro-environmental behaviour (Matthies 2005 

cited by Schmidt 2016). In three studies, Nudge was mentioned (Thaler and Sunstein 2008 

cited by Jagau and Vyrastekova 2017; Linder et al. 2018; Shearer et al. 2017). One study made 

reference to Theory of Planned Behaviour (Ajzen 1991 cited by Romani et al. 2018). In 

summary, deterministic approaches dominated theory application in food waste behaviour 

change (Table 6). 
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Table 6 Types of model and approach based on the nature of mentioned theory (n=9) 

Article  Theor(ies) mentioned  Types of model based on 
the nature of mentioned 
theory  

Types of approach based on [program strategy] 

Devaney and Davies 
(2017) 

Social Practice theory (Reckwitz 2002) Deterministic-Habitual  Top-down  

[Visited households to educate and provided tool kits for 
composting] 

Young et al. (2017) Social influence (Goldsmith and 
Goldsmith 2011)  

Deterministic  Top-down  

[Provided Magazine and e-newsletter. Created Facebook page to 
allow shares of leftover-reuse recipes] 

Geislar (2017) Social influence theory (Schultz 1998), 
Descriptive norm (Cialdini et al. 1990), 
Social norms marketing (McKenzie-
Mohr 1999)  

Deterministic  Top-down  

[Provided postcards with community’s recycling performance] 

Nomura et al. (2011) Theory of intergroup behaviour (Tajfel 
and Turner 1979) and Social identity 
theory (Jackson 2005)  

Deterministic  Top-down  

[Provided two postcards (smiley vs Frown), each of which 
reflected street’s recycling performance] 

Schmidt (2016) The integrated influence model of pro-
environmental behaviour (Matthies 2005) 

Deterministic  Top-down  

[Provided action knowledge and educated goal setting-
techniques] 

Romani et al. (2018) Theory of planned behaviour (Ajzen 
1991) 

Deterministic  Top-down  

[Provided educational article explaining how to organize a weekly 
menu quickly and simply] 

Jagau and Vyrastekova 
(2017) 

Nudge (Thaler and Sunstein 2008) Stochastic  Top-down  

[Provided two postcards. One featuring implicit costs and other 
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one featuring psychological cost of wasting food] 

Shearer et al. (2017) Nudge (Thaler and Sunstein 2008) Stochastic Top-down  

[Provided sticker prompts on general waste bins ‘No food waste 
please’] 

Linder et al. (2018) Nudge (Thaler and Sunstein 2008) and 
CBSM (McKenzie-Mohr 2000) 

Stochastic Top-down  

[Provided informative leaflets]  
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5.3.2.2.Was theory applied? (Item 3 to 11)  

Six studies (Devaney and Davies 2017; Jagau and Vyrastekova 2017; Romani et al. 

2018; Schmidt 2016; Shearer et al. 2017; Young et al. 2017) were based on a single theory. The 

three studies (Linder et al. 2018; Geislar 2017; Nomura et al. 2011) were based on a 

combination of predictors from multiple theories. No study reported use of theory or predictors 

to select recipients for the program.  

Eight out of the nine studies reported using theory or predictors to select or develop 

program techniques (Geislar 2017; Jagau and Vyrastekova 2017; Linder et al. 2018; Nomura 

et al. 2011; Romani et al. 2018; Schmidt 2016; Shearer et al. 2017; Young et al. 2017), 

indicating the programs were explicitly based on a theory or predictor or combination of 

theories or predictors. However, only four studies (Devaney and Davies 2017; Jagau and 

Vyrastekova 2017; Nomura et al. 2011; Schmidt 2016) reported tailoring program techniques 

based on a chosen theory or predictors. For example, Shearer et al. (2017) applied sticker 

prompts of ‘No food waste please’ on general waste bins to apply Nudge theory, thus, reported 

a positive improvement of the targeted food waste disposal behaviour. However, the program 

strategy was not different for different sub-groups that vary on a psychological construct or 

predictor at baseline. Whereas Schmidt (2016), who applied the integrated influence model of 

pro-environmental behaviour to change shopping behaviour, reported developing and tailoring 

the program techniques by creating recommendations referring to the participants’ self-

reported baseline performance. This study reported a positive enhancement in food planning, 

shopping, and consuming behaviours.  

All studies applying Nudge theory (n=3), explicitly linked all program techniques to at 

least one theory-related construct/predictor (Jagau and Vyrastekova 2017; Linder et al. 2018; 

Shearer et al. 2017). For example, Linder et al. (2018) applied Nudge and Community-based 

Social Marketing to create an informative leaflet featuring “a local descriptive social norm… 
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[e.g.] “Join your neighbours on Hovmästargatan, recycle your food waste”.” (p. 5). Only two 

studies reported the application of a group of techniques to a group of constructs/predictors 

(cite). Thus, limited efforts to link multiple constructs to multiple program techniques were 

observed. 

Four studies linked all constructs to at least one program technique (Jagau and 

Vyrastekova 2017; Linder et al. 2018; Nomura et al. 2011; Shearer et al. 2017), one study 

reported application of at least one construct to develop one of the program techniques. For 

example, Nomura et al. (2011) developed two postcards reflecting a street’s recycling 

performance (smiley versus frown) based on the theory of intergroup behaviour and social 

identity theory. This applied constructs form the chosen theories (i.e. perceived group status 

differences, emotional attachment, and self-concept/identity) to design the program’s 

promotional item (the postcards). Whereas, Gelsier (2017) applied one construct (i.e. 

descriptive norms) to create a postcard that featured community performance while claiming 

utilization of three theories (See Table 6). Since the majority of programs were focused on 

creating positive social norms, program techniques were aimed at enhancing perceived social 

attitudes towards food waste (via engagement with group activities) but, overlooked existing 

associations between individual (i.e. access to private garden) and social factors (i.e. the 

number of people living in a house/perceived community engagement in food waste reduction) 

constructs. Thus, the stated theoretical models were not use in full, with evidence of one 

theoretical construct evident.  

5.3.2.3.Was theory tested? (Items 12, 13, 15) 

Four studies measured theory-related constructs before- and after-program delivery 

(Geislar 2017; Nomura et al. 2011; Romani et al. 2018; Schmidt 2016) and reported some 

evidence of the reliability and/or validity of scales used to measure theory-related 

constructs/predictors. A significant change in at least one theory-related construct in favour of 
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the program was reported in the four studies that reported measurement of theory-related 

constructs before- and after- program. Interestingly, one study, which used a social influence 

theory-related construct (i.e. social media engagement rate) as a mediator of behaviour change, 

reported a significant reduction in self-reported food wastage although the social media 

program did not perform differently in the program or control groups (Young et al. 2017). This 

implies the importance of testing (i.e. as a determinant and/or mediator) a certain theory-

relevant construct in program design, delivery, and evaluation. 

5.3.2.4.Was theory supported or refined? (Items 17-19) 

All nine studies discussed study findings in relation to the theory mentioned. That said, 

theory-related constructs were overly stated regardless of the depth of application. Three 

studies, which provided appropriate support for the chosen theory (Geislar 2017; Romani et al. 

2018; Schmidt 2016), discussed changes in behaviour by changing one of the theory-related 

constructs. However, all studies neglected to use program results to support or refine the chosen 

theory. Thus, the recommended future program was not based on either: a) adding or removing 

constructs to the theory, or b) specifying whether interrelationships between the theoretical 

constructs should be changed, nor did they spell out which relationships should be changed.  

5.3.2.5.The Theory Coding Scheme and Behaviour change 

Four domains of theory were analysed. In most studies, theory was mentioned to select 

more than one food waste behaviour. Therefore, multiple food waste behaviours were targeted 

using a theory and/or theory-related constructs. For example, studies referred to the chosen 

theories to explain all behaviours that can occur during food provisioning (i.e. planning, 

purchasing, and cooking, Schmidt 2016). In a similar vein, several studies mentioned multiple 

theories to select one target behaviour (Geislar 2017; Nomura et al. 2011). When Nudge theory 

was mentioned, it was used to select a single target behaviour (Jagau and Vyrastekova 2017; 

Shearer et al. 2017). The predictive power of theory-related constructs in changing behaviour 
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was not clearly reported in theory application, thus, limiting analysis that could be applied to 

draw conclusions. Heavy use of self-reported measures was observed. Regardless of reported 

changes in at least one theory-relevant construct, all studies except one (Jagau and Vyrastekova 

2017), reported positive behaviour change. This implies that there is a lack of behaviour change 

theory that includes ‘behaviour’ as part of their theoretical construct. For example, there are 

studies considered and tested ‘past behaviour’ as a construct to strengthen the prediction of 

TPB (Richetin, Conner, & Perugini, 2011; Richetin et al., 2012). Within the studies reported 

effect size, the greatest program effectiveness (i.e. change in behaviour) was achieved when 

Nudge theory was used (Cohen’s D = 0.733, Shearer et al., 2017). Finally, the study with the 

most coded items (16 out of 23) reported the second largest effect size (Cohen’s D = 0.361, 

Schmidt 2016).  
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5.4. Discussion 

This systematic literature review study examined the extent of theory application 

reported in household food waste reduction studies. This study identifies the most commonly 

utilized types of theory and describes the extent of theory use.  

Behavioural and social scientists are encouraged to apply theory in every step of 

behaviour change program practice; from design to delivery, and evaluation (Brennan et al. 

2014; Rundle-Thiele et al. 2019). The overall results of this review indicate that a limited 

number of programs targeting households’ food waste behaviours reported theory use in 

comparison to other behavioural change contexts (e.g. health). The scarcity of theoretical 

application in the context of food waste behaviours makes the analysis of the extent of theory 

application within this context relatively difficult. Nonetheless, the nine studies in this review 

mentioned one or more theories/models of behaviour, even if the theory-related constructs were 

not directly applied. Deterministic approaches dominate theoretical approaches reported in 

food waste reduction literature targeting households.  

Four studies explicitly linked all program techniques to at least one theory-relevant 

construct/predictor. Incomplete application of theory may be explained by the different theory 

lenses. As discussed earlier, measuring the effectiveness of the stochastic model like Nudge is 

challenging due to a lack of clarity in constructs to be assessed (Benkert & Netzer, 2018); thus, 

examining the extent of application of such theory is less achievable. In contrast, theories 

taking a deterministic view (e.g. Theory of Planned Behaviour) feature definite theoretical 

constructs (e.g. perceived behaviour control) that can be measured making application of 

theoretical constructs to program strategy more transparent. Thus, approaches to behaviour 

change must focus on the importance of building reliable constructs that can be replicated and 

assessed across studies.  
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None of the studies reviewed reported the use of theoretically relevant predictors to 

screen and select participants for the program. This implies a lack of theory application in the 

segmentation process. A recent study examined empirically tested food waste behaviour 

change program using a hidden Markov model claiming that, future food waste studies must 

consider dynamic behaviour change determinants including age and access to private garden 

(David et al. 2019). From previous studies, it is established that being young and employed, 

earning a high income and living alone are correlated with greater food wastage (Baker et al. 

2009; Gustavsson, Cederberg, Sonesson, Van Otterdijk, and Meybeck 2011; Hamilton, 

Denniss, and Baker 2005; Lyndhurst 2007). A clear omission of theoretically informed 

approaches in segmenting target audience may limit progress in the field. 

5.4.1. Limitations and future research  

Studies that self-reported use of theory formed the basis of this study. The absence of 

grey literature and papers published in other languages in this study may overlook work that 

has applied theory, thus, limiting the scope of this review. Future research could include 

business or Government reports to examine the extent of theory application in practice and its 

association with behaviour change. Secondly, the number of final studies included in this 

review is smaller than other systematic literature review studies (Almestahiri, Rundle-Thiele, 

Parkinson, and Arli 2017; Dietrich, Rundle-Thiele, Schuster, and Connor 2016; Kubacki, 

Rundle-Thiele, Lahtinen, and Parkinson 2015; Pang et al. 2017) and future reseacrh to extend 

findings beyond this sample is recommended to extend understanding. Given that only nine 

studies met the inclusion criteria for this review, more on-site testing of theoretically-driven 

food waste reduction programs is recommended. Considering the potential of publication bias, 

this review calls for a full reporting of the findings. Lastly, the overall risk of bias rating for 

one third of studies was assessed as ‘No information’ indicating the likelihood that features of 
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the study design or conduct of the study may give misleading results. An enhancement of 

reporting the methods is warranted to improve the quality of the evidence base. 

5.5. Conclusion 

This systematic review reports the extent of (reported) theory use in global food waste 

reduction programs delivered at a household level, identifying specific areas for improvement.  

This review provides actionable guidance that can be drawn from to advance theory application 

in a food waste context, which is fundamental to improving future program design and 

outcomes. Limited theory reporting limits our capacity to assess the extent that theory 

contributes to enhancing food waste reduction program effectiveness. In conclusion, findings 

from the current review highlight potential for further research effort in building and refining 

theoretically driven food waste reduction programs. 
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6. Laying the foundations for success: Co-creating sustainable 

marketing solutions  

Abstract 

A growing body of research is extending our knowledge of how marketing delivers a 

positive impact on our society by changing people’s behaviour to benefit themselves and the 

environment. While the benefits of applying social marketing benchmark criteria (SMBC) are 

verified, how and when to apply what benchmarks remain unanswered. Extending from 

Trischler et al.’s (2019) seven-step co-design process, this paper outlines a first attempt 

explaining the formative research study that employed six SMBC to co-create a sustainable 

marketing program. Three studies were conducted, namely 1) Expert panel review (N = 24), 2) 

Segmentation study (N = 707), and 3) Co-design workshops (N = 77). As a result, a framework 

for Marketing Co-creation is proposed to assist practitioners to build programs for behaviour 

(ex)change. This research proposed a step-by-step process that can be applied by 

researchers/practitioners ensuring that marketing programs are built with consumers.  

Keywords: Co-design, co-creation, benchmark criteria, sustainable, behaviour change, 

marketing program.  
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6.1. Introduction  

Research is extending our knowledge of how marketing delivers a positive impact for 

our society by changing one’s behaviour (Clark & Dickson, 2003; Kotler & Lee, 2008; Peattie 

& Peattie, 2009). Social marketing is a discipline that specialises in promoting voluntary 

behaviour change through application of commercial marketing tools to deliver societal benefit 

(Carins & Rundle-Thiele, 2014; Kubacki, Rundle-Thiele, Lahtinen, & Parkinson, 2015). Eight 

social marketing benchmark criteria (SMBC) were penned by leading marketing scholars to 

distinguish social marketing from other behavioural change disciplines (Andreasen, 1994; 

French & Blair-Stevens, 2006; National Social Marketing Centre, 2016). Previous reviews of 

social marketing programs assessing the levels of benchmark use reveal that the likelihood of 

behaviour change increases as more benchmarks are used (Carins & Rundle-Thiele, 2014; Kim, 

Rundle-Thiele, & Knox, 2019; Xia, Deshpande, & Bonates, 2016). However, to date, there is 

no study that has examined or demonstrated how SMBC can be applied to co-create a 

sustainable marketing program. Therefore, the overall objective of this paper is to apply SMBC 

to design a sustainable marketing program that aims to reduce household food waste. In doing 

so, this research delivers a step-by-step process that can be applied to co-create marketing 

programs using SMBC.  

6.2. Literature review 

6.2.1. Co-creation and co-design  

Audience research is integral in developing programs through provision of insights that can 

be used to improve existing programs (Stead, Gordon, Angus, & McDermott, 2007). Following 

the introduction of the term ‘customer participation’ in 1979 (Bendapudi & Leone, 2003), the 

concept of co-creation evolved. Co-creation, as a business strategy, is most widely studied in 

the services marketing field (Vargo, Maglio, & Akaka, 2008; Witell, Kristensson, Gustafsson, 

& Löfgren, 2011) and its’ aim is to exceed customer satisfaction by enhancing the quality of 
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offerings (Kambil, Friesen, & Sundaram, 1999; Prahalad & Ramaswamy, 2002). To exchange 

shared value, numerous organisations/researchers have experimented with customer co-

creation (Abeza et al., 2018; Zadeh, Zolfagharian, & Hofacker, 2019); a practice of involving 

customers during the product/service innovation process (Hoyer, Chandy, Dorotic, Krafft, & 

Singh, 2010). As a specific part of co-creation, co-design functions as a process to create shared 

value between organisations and consumers (Trischler, Pervan, Kelly, & Scott, 2017). 

Extending from a previously applied six-step process (Durl, Trischler, & Dietrich, 2017; 

Hurley, Trischler, & Dietrich, 2018), the seven-step co-design process (see Figure 1) guides 

researchers and practitioners to design programs that empower end-users to contribute to the 

service solution (Trischler, Dietrich, & Rundle-Thiele, 2019).  

Figure 12 Co-design steps (adapted from Trischler et al., 2019) 

According to Witell et al. (2011), co-design practices entail active user involvement to 

create valued exchange offerings. Application of co-design enables collection of novel insights 

into user needs and wants. The seven-step co-design process features “a collaborative and 

iterative effort aimed at conceptualizing viable solutions with key stakeholders” (Trischler et 

al., 2019, p. 1614). Application of the seven steps ensures audience participation and 

democratisation (Trischelr et al., 2019), which in turn overcomes criticisms of expert or policy 

driven top-down solutions (French & Gordon, 2019; Pang & Kubacki, 2015).  
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6.2.2. Social marketing and benchmark criteria  

Social marketing, as one of behaviour change approach, has been applied to deliver health, 

social and environmental changes benefitting people and the planet. It involves planning, 

executing, analysing and evaluating programs that are developed to solve social problems 

(Lefebvre & Flora, 1988; Rundle-Thiele, 2015; Walsh, Rudd, Moeykens, & Moloney, 1993). 

More specifically, key features of social marketing include consumer orientation, consideration 

of competition in strategic planning, and delivery of a valued exchange which in it most direct 

form features monetary exchange (AASM, 2014; Lee & Kotler, 2011). Through voluntary 

exchange social marketing delivers an open approach giving people the choice to participate. 

To date, a multitude of social marketing programs have been delivered worldwide (Truong & 

Dang, 2017) in partnership with a variety of stakeholders including Governments, NGOs, and 

other disciplines (Truong, 2014). However, too few feature voluntary exchange and as such 

fail to enhance sustainable (i.e. long-lasting) social marketing practices (for examples Kubacki 

et al., 2015a; Kubacki, Rundle-Thiele, Pang, & Buyucek, 2015b).  

The SMBC, first penned by Andreasen (2002) were behaviour, segmentation, formative 

research, exchange, competition, and marketing mix. The UK National Social Marketing 

Centre (NSMC) extended the benchmark criteria in 2010 adding two criteria - theory and 

insight (French & Blair-Stevens, 2006; NSMC, 2016) along with the change away from 

formative research to consumer orientation ensuring that research was consumer led rather than 

researcher and expert driven. Reviews to date have assessed use of between six and eight 

benchmark criteria (e.g. see Almestahiri, Rundle-Thiele, Parkinson, & Arli, 2017; Carins & 

Rundle-Thiele, 2014; Kim et al., 2019). These reviews reveal that the likelihood of behaviour 

change increases as more of the benchmarks are used. For example, studies applied 6 SMBC 

increased fruit and vegetable consumption (Neiger et al, 2003; Shive et al., 2006) while studies 

applied two-three SMBC reported no change (Evans et al., 2007; Tanner et al, 2008). The 
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current evidence base has identified that behaviour change, theory, and application of the 

marketing mix are associated with greater the effect size of social marketing programs (Kim et 

al., 2019) and it has also indicated room for higher utilisation of benchmark criteria for lasting 

change (Carins & Rundle-Thiele, 2014; Lahtinen, Dietrich, Rundle-Thiele, in press; Xia et al., 

2016).  

The SMBC have been criticised for their inability to fully guide social marketing program 

design. Critics note that benchmark criteria descriptions are abstract, and they do not clearly 

demonstrate managerial feasibility or application (Wettstein & Suggs, 2016). This has resulted 

in conceptual and operational confusion leading to variations in SMBC interpretation, 

application and implementation (Gordon, 2013; Wettstein & Suggs, 2016). Incomplete use of 

SMBC remains evident in the social marketing literature (Kubacki & Szablewska, 2019; 

Greenfield & Veríssimo, 2019). Taken together, a roadmap that outlines the sequence of 

benchmark application in marketing program co-creation is warranted to guide sustainable 

marketing practice. The overall aim of this paper is to showcase utilisation of SMBC to co-

create a sustainable marketing program aiming to reduce household food waste. Three 

sequential studies are conducted to address the research aim (see Table 1).  

Table 10 Summary of research questions 

Overall research 
gap  

Research question Study 1:  
Expert panel 

review 

Study 2: 
Segmentation 

Study 3: 
Co-design 

 
 
Limited 
application of 
benchmarks in 
co-creating 
behaviour change 
programs   

RQ1: How can theory be applied to 
inform the design of a consumer-
insight driven program? 

✓  ✓ 

 
RQ2: Can segments be identified to 
inform the design of a consumer-
insight driven program? 

 ✓ ✓ 

 
RQ3: What marketing strategies are 
preferred by household segments? 

  ✓ 
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6.2.3. Application of SMBC in co-design  

This research focus on food waste reduction. Environment and social marketing literature 

clearly call for more co-design studies to gain consumer food waste insight (David et al., 2019; 

Kim et al., 2019; 2020; Truong & Dang, 2017) and creation of sustainable waste reduction 

marketing programs (Truong & Dietrich, 2018). This paper applies the seven step co-design 

process and integrates the social marketing SMBC into existing co-design frameworks. 

Hereafter, each of the seven co-design steps along with relevant SMBC for each step are 

presented. Additionally, the degree of application of each benchmark criteria for program 

design is discussed.  

6.2.3.1. Co-design resourcing step: Competition 

The resourcing step advocates that “existing service solutions” be identified for inclusion 

in subsequent co-design steps (Trischler et al., 2019, p. 1603). Previous co-design studies have 

conducted a systematic literature review focusing on exploring and understanding the 

underlying issue related to the topic in question (Kim et al., 2020; Trischler et al., 2019). Taking 

a social marketing perspective, this practice can be viewed as the identification of existing 

direct and indirect competition. Indirect competition refers to barriers including undesired 

behaviour, time, and attention faced by the desired behaviour (Andreasen, 2002; NSMC, 2016) 

in planning and implementation (Almestahiri et al., 2017) whereas direct competition is 

referred to as consideration given to “other campaigns aiming to change the same behaviour…” 

(Kubacki et al. 2015a, p. 149). Previous studies stated co-creation of value for firms improve 

competitive advantage (Mostafa, 2016). In social marketing, competition must be recognised 

and to deliver winning solutions social marketers must offer greater value than that of any other 

available option (Lee & Kotler, 2011). Consideration of direct competition is rooted in 

commercial marketing where planning efforts are directed at matching or beating competitive 

offerings in order to gain market share. Through consideration of competition an understanding 
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of the factors that contribute to program success and failure can be identified. As part of this 

research, a systematic literature review was conducted to assess direct competition (see Kim et 

al., 2019).  

6.2.3.2. Co-design planning step: Theory  

The planning stage marks an essential step in successfully conducting co-design workshops 

(Dietrich et al., 2017). However, application of theory in preparation for co-design workshops 

remains absent in Dietrich et al. (2016, 2017) and Trischler et al. (2019). According to the 

NSMC (2016), a theory to “[be] used, is identified after conducting the customer orientation 

research” (p. 2) while other viewpoints advocate for theory identification at different stages of 

the theory selection process (Manikam & Russell-Bennett, 2016; Stead & McDermott, 2011; 

Stöckli, Niklaus, & Dorn, 2018). While the need for theory is clearly called for (Beretti, 

Figuières, & Grolleau, 2013; Gordon, Russell-Bennett, & Lefebvre, 2016; Pollitt & 

Shaorshadze, 2013), theory use remains limited (Rundle-Thiele et al., 2019; Willmott, Pang, 

Rundle-Thiele, & Badejo, 2019). At present, only a limited number of consumer-insight driven 

programs embed theory into program design and/or evaluation (Kim et al., 2019) and when 

theory use is reported it is frequently with limited detail (Rundle-Thiele et al., 2019; Willmott 

et al., 2019). For example, Devaney and Davies (2017), who applied social practice theory to 

change shopping behaviour to reduce food waste, reported developing and tailoring the 

program techniques based on a chosen theory with stakeholders through a deductive approach 

(i.e. practice-oriented participatory backcasting, Davies, 2014). Recently, Hurley, Dietrich, and 

Rundle-Thiele (2019), suggested an abductive method to ensure theory application by 

combining deductive (consumer-led) and inductive (expert-led) approaches to co-create social 

marketing programs. Study 1 of this research follows the abductive approach within the co-

design process to co-create a sustainable marketing program to reduce food waste.  
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6.2.3.3. Co-design recruiting step: Segmentation  

Incomplete segmentation process is evident in the current co-design studies (Dietrich et al., 

2016, 2017; Trischler et al., 2019). For example, Dietrich et al., (2016) conducted a 

segmentation analysis after completing co-design workshops. Considering the original 

recruiting step emphasises systematic identification and screening, applying segmentation 

process before co-design may assist control of prospective participants; thus assist in 

generating segment-driven insights. Segmentation is applied to maximise efficiency 

(Andreasen, 2002) and to avoid a ‘one size fits all’ approach (NSMC, 2016). Attempt to 

generate consumer insights for different segments has been noted (Kitunen et al., 2018; Zare, 

Bettiga, & Lamberti, 2018); however, a previous umbrella review synthesising five systematic 

literature reviews conducted in health contexts identified that only 16 per cent of identified 

programs addressed segmentation in program design (Kubacki et al., 2017). Limited use of 

segmentation is also noted in other contexts such as conservation (Greenfield & Veríssimo, 

2019; Kidd et al., 2019). Considering consumer preferences and characteristics differ, 

application of the segmentation process in the recruiting step may uncover distinguishable 

insights to inform program planning. A recent study applied two-step cluster analysis 

highlighting the importance of psychographic factors to gain insight in segmenting social 

marketing program recipients (Kitunen et al., 2019). Taking the latest segmentation methods 

and knowledge, Study 2 of this research will aim to uncover existing segments within the 

population to assist consumer-insight driven program design. 

6.2.3.4. Co-design sensitising step: Consumer orientation 

The sensitising step of co-design allows researchers and consumers to build mutual trust 

(Dietrich et al., 2017). As an icebreaker, various methods were used including a brief survey, 

role play, word association tasks, and group discussions evaluating previous program strategies 

(Trischler et al., 2019). The step orients consumers providing them with a basis for reflecting, 
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it triggers awareness and interest, and provides confidence to contribute to the topic (Trischler 

et al., 2019). According to the NSMC (2017) consumer orientation involves gaining key 

stakeholder insights to inform the development of the marketing mix. Previous literature stated 

that engaging consumers in program design, neutralises the criticism of social marketing and 

other behaviour change approaches that are criticised by some for being manipulative 

(Donovan & Henley, 2010; Pang & Kubacki, 2015). Study 3 of this research aims to outline an 

approach that can be applied to fully engage consumers in the development of a program. 

6.2.3.5. Co-design facilitating step: Marketing Mix 

The original facilitating step focussed on the importance of building team dynamics and it 

aimed to recognise everyone’s contribution (Trischler et al., 2019). This step focuses on 

creating new ideas thus, uses activity cards (mainly to add ideas to existing solutions) or blank 

butchers paper to gain insights into consumer preferences on the types of product/service(s) 

they want (Dietrich et al., 2016; Trischler et al., 2019). Programs should attempt to use all four 

Ps (i.e. product, price, place and promotion) of the marketing mix (Andreasen, 2002; Lefebvre 

& Flora, 1988). A recent social marketing study offers evidence showing that more behaviour 

change was observed when 4Ps were used when compared to 1P (promotion-only campaign) 

(Lahtinen et al., in press). A substantial body of research criticises the 4Ps, outlining the 

difficulties of translating the commercial 4Ps into social marketing (Gordon, 2012; Peattie & 

Peattie, 2003). Attention to discover consumer preference on where to find ideal product 

through what communication channel, and how much they are willing to pay is required and  

to ensure co-created marketing programs move beyond mere communication toward the 

delivery of valuable products and services. Provision of material that guides prospective 

consumers to consider all 4Ps may allow researchers to gather a more holistic view of consumer 

preferences for each marketing mix component. Study 3 will address this point by providing 

new facilitating materials that will ensure inclusion of all 4Ps.  
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6.2.3.6. Co-design reflecting step: Insight 

In co-design, insight is a gained output which one arrives at the end of the co-design 

workshop – following extensive data analysis. These insights can then be used to build 

sustainable marketing programs that provide exchange offerings that will reduce barriers and 

encourage user uptake (Trischler et al., 2019). According to Hastings and Saren (2003) insight 

refers to the means that are applied to devise solutions. A disciplined process of strategic 

planning should yield insights - surprising and novel elements that underpin a unique and 

clearly differentiated program design (Walsh et al., 1993). The definition of insight given by 

NSMC (2017) adds ‘feasibility’ (i.e. actionable insights) as an important object to ensure that 

consumer-identified ideas can be implemented. Insight can be an idea, approach, and a 

perspective that has not previously been considered by experts. To date, the original six-step 

co-design framework (Dietrich et al., 2016) was tested in various contexts including health 

(Durl et al., 2017; Mulvale et al., 2019), the environment (Kim et al., 2020), and wildlife 

conversation (Rundle-Thiele et al., 2019) demonstrating the ability of the method to effectively 

generate consumer insight to guide the development of behaviour change programs. This paper 

will provide triangulation of Study 1-3 results to identify key insights that could potentially 

become an input to the final step of co-design, building for change. 

6.2.3.7. Co-design building for change step: Exchange and behaviour change  

The last step of co-design involves “the feasibility and realization of the ideas” (Trischler 

et al., 2019, p. 1612). Therefore, an open dialog regarding budget, duration of a program, and 

expected reach is necessary. Exchange is defined as a process involving two or more parties 

who each give up something (i.e. money, time) in order to get something (i.e. compost bin, 

eco-friendly lifestyle). However, “[m]arketing exchange involves both utilitarian and symbolic 

aspects, and it is often very difficult to separate the two” (Bagozzi, 1975, p. 36). In its clearest 

form, a clear link to ‘(monetary) price’ in the marketing mix is evident (French & Blair-
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Stevens, 2006; NSMC, 2016). Emphasis is placed on the creation of attractive and motivational 

offerings (Andreasen, 2002). This research considers exchange in its most direct form (e.g. 

involving money changing in hands); therefore, attempting to design a program that involves 

voluntarily behaviour change. Within co-design, exchange is an output of insight and a core 

element in operationally building for change. 

Behaviour change is the ultimate outcome that any marketing program strives for and the 

success of any program is assessed by measuring the occurrence of desired behaviour change 

(Lefebvre & Rochlin, 1993). Beyond awareness and psychological changes, people’s actual 

behaviour must be changed (NSMC, 2016). Behavioural changes are the expected outcomes of 

successful exchange.  

Summary. A review of previous co-design studies and SBMC definitions were presented.  

Consideration of when and where to apply SMBC in the seven co-design steps was detailed. 

Each co-design step (highlighted in italic) was matched to SMBC (highlighted in bold): gather 

resource of an existing competition, plan through theory application, undertake segmentation 

to inform the recruitment for prospective co-design participants, sensitise and facilitate the 

identification of consumer preferences across the full marketing mix, reflect on the gathered 

insights, and build behaviour change program. The next section summarises Study 1-3 to 

showcase how the six SMBC were embedded into co-design steps.   
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6.3. Study 1. Planning: Expert panel review  

To embed theory into the planning step of co-design, Study 1 conducted an expert panel 

review (Davis, 1992; Rubio, Berg-Weger, Tebb, Lee, & Rauch, 2003) drawing a purposive 

sample. The purpose of Study 1 was twofold. First, following Hurley et al.’s (2019) process 

this study sought to identify which effective strategies from competitiors campaigns could be 

mapped to a guiding theory. Expert viewpoints were used to identify consensus about which 

theorical constructs were clearly evident in existing program strategies. By doing so, this study 

discovered the most representative program strategies for each construct outlined in the chosen 

theory.  

6.3.1. Theory selection 

This study selected Social Practice Theory (SPT, Shove, Pantzar, & Watson, 2012) which 

was least utilised in the existing literature but possessed the highest potential for food waste 

reduction. For example, Devaney and his colleague (2017) delivered a social marketing 

campaign called 'Home Labs' applying SPT.  The systematic literature review conducted as a 

resourcing step found that their study demonstrated the largest number of SMBC application 

(4 out of 8), yet offered the weakest level of theory application (5 out of 25) (cited in Name 

withheld for a review). Also, their study did not consider SMBC of segmentation, exchange, 

insight, and competition, indicating room for improvement. 

Social practice theory focuses on transforming practices themselves rather than seeking to 

educate or inform an individual in order to change behaviour (Hargreaves, 2011), and requires 

detailed reflection on why eating occurs, when, how and for what purposes (Davies, 2014). In 

social marketing, SPT may allow targeting of multiple (but related) behaviours. The potential 

of food waste programs targeting multiple behaviours is supported by the previous waste 

reduction programs reporting a successful increase in food provisioning behaviour which 

consists of planning (i.e. writing shopping list), purchasing (i.e. de-consuming), cooking, and 
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eating food (Schmidt, 2016), thus, reducing food waste (Romani, Grappi, Bagozzi, & Barone, 

2018). More recent food waste literature calls for food provisioning behaviour (Kim et al., 

2020; Stancu, Haugaard, & Lähteenmäki, 2016). Based on all of these grounds, Study 1 utilised 

SPT.  

6.3.2. Methods 

An email invitation was sent to a sample academics with expertise in social marketing or 

Social Practice Theory. Experts were asked to identify which SPT constructs (i.e. Image, Skills, 

and Stuff as defined by Shove et al., 2012) were clearly present in 36 previous program 

strategies identified in the resourcing step. Instructions and a definition of each SPT construct 

were provided, for example: “Please type the construct you believe matches each of the activity 

descriptions in ‘Table 1: Expert panel’… Before matching the constructs to an activity please 

read the explanation for each social practice theory construct below”. A category for the 

strategy does not match a construct was also offered. Twenty-four social marketing (n = 10) 

and business and commerce academics (n = 14) delivered expert assessments by matching the 

identified constructs to the activity descriptions. Previous literature on expert panel reviews 

suggested sample sizes between two and 20 (Davis, 1992; Rubio et al., 2003; Waltz, Strickland, 

& Lenz, 2010). Overall, an 84 per cent agreement was achieved among the expert panel. 

6.3.3. Results and Discussion 

The total number of votes received from all participating experts was used to identify 

whether a clear construct for the program strategy was evident (see Table 2). A high presence 

of the construct Stuff (n = 17) was observed in previous program strategies, followed by skills 

(n = 11), image (n = 5), and no construct (n = 2). Some strategies could not be clearly aligned 

to the SPT constructs, e.g. ‘Online platform to share recipes’. Based on expert consensus of the 

strongest theoretical construct identification, the top four ranked program strategies for each 

construct were applied to co-design sensitisation (i.e. evaluation booklets) and facilitation 
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materials (i.e. activity cards). Study 1 identified 12 theoretically mapped previous food waste 

reduction program strategies for inclusion in Study 3. 
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Table 11 Study 1 results 

Strategies extract from previous food waste reduction programs  
(Name withheld for a review) 

Social 
marketers 

(n=10) 

Business & 
commerce 
marketers 

(n=14) 

Number of 
votes 

received 
(N = 24) 

Leading  
construct  

(Merged based on 
ratio)  

1. Posters feature negative and positive impacts of food waste placed in a public place 
(e.g. University restaurant) 

Image Image 23 Image 

2. Postcards that provide feedback on how their street performed on food waste 
recycling compared with the average for their neighbourhood 

Image Image 22 Image 

3. Sticker prompt affixed to the lids of refuse bins Image Image 16 Image 
4. Facebook pages (public access) Image Image 13 Image 
5. Facebook private group page Skills Image 11 Image 
6. Households receive cooking tips Skills Skills 21 Skills 
7. Households receive composting tips Skills Skills 21 Skills 
8. Households receive planning tips Skills Skills 20 Skills 
9. Experts offer online 24/7 recommendations on how to plan meal Skills Skills 20 Skills 
10. Experts offer online 24/7 recommendations on how to control shopping Skills Skills 20 Skills 
11. Households receive storage tips Skills Skills 19 Skills 
12. Instructions on how to make a better food purchase Skills Skills 19 Skills 
13. An excel sheet with a weekly menu plan Skills Skills 16 Skills 
14. Residents see volunteers who demonstrate source-separation behaviour (i.e. recycling) Skills Skills 16 Skills 
15. Communicate via Facebook private group page Skills Image & Skills 12 Skills 
16. Households received a shopping budget Skills Skills & Stuff 11 Skills 
17. Can buy Green Cone Digester (i.e. composting kit) at supermarkets for composting Stuff Stuff 23 Stuff 
18. Installation of sorting equipment to households  Stuff Stuff 22 Stuff 
19. Households receive a paper bag to place in the kitchen Stuff Stuff 22 Stuff 
20. Installation of community waste bin (setting: Apartment complex, install new bin for 

each apartment block outside flat) 
Stuff Stuff 22 Stuff 

21. Portion control tools (e.g. measuring scoops, divided containers)  Stuff Stuff 22 Stuff 
22. Households receive a mobile container Stuff Stuff 21 Stuff 
23. Households receive an organic cart Stuff Stuff 20 Stuff 
24. Installation of the waste bin to reduce the distance to the drop-off point Stuff Stuff 20 Stuff 



 

187 
 

Strategies extract from previous food waste reduction programs  
(Name withheld for a review) 

Social 
marketers 

(n=10) 

Business & 
commerce 
marketers 

(n=14) 

Number of 
votes 

received 
(N = 24) 

Leading  
construct  

(Merged based on 
ratio)  

25. Receives a diary to keep track of own food waste behaviour Stuff Stuff 20 Stuff 
26. Installation of a sink next to community waste bin Stuff Stuff 19 Stuff 
27. Households receive educational handbooks Stuff Stuff 18 Stuff 
28. Installation of kerbside waste collection bin (City council collect waste bin weekly) Stuff Stuff 18 Stuff 
29. Information brochures Stuff Stuff 17 Stuff 
30. Newspaper Stuff Stuff 17 Stuff 
31. Magazine Stuff Stuff 16 Stuff 
32. Cooking recipes Stuff Skills 14 Stuff 
33. e-newsletter Stuff Image 11 Stuff 
34. Online platform to share recipes Skills Image 14 Image & Skills 
35. City council charges tax based on the waste weight generated per community 

(Community Waste collection is already installed) 
None/I don’t 

know 
Image 10 None/I don’t know 

36. City council charges tax based on the waste weight generated per household 
(Community Waste collection is already installed) 

None/I don’t 
know 

Image 8 None/I don’t know 
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6.4. Study 2. Recruiting: Segmentation 

To embed segmentation into the recruiting step of co-design, Study 2 applied TwoStep 

cluster analysis (see Tkaczynski, 2017 for further discussion) to data drawn from online and 

telephone survey data. The purpose of Study 2 was to; 1) classify Australian households, 2) 

understand important factors leading to segment identification, and 3) assist grouping 

prospective co-design participants prior to the workshops. The following section of this paper 

reports the methods and results gained before, during, and after co-design registrations to 

demonstrate how the segmentation process was applied to the recruiting step of co-design. 

6.4.1. Methods and Results  

6.4.1.1. Before co-design registration  

A total of 615 Australians completed an online survey (N=301) consisting of 43 items and 

a telephone survey (N=314) consisting of 45 items drawn from two previous studies (Kim et 

al., 2019; 2020). The two surveys shared 18 identical measures, including psychological items 

(i.e. Attitude towards food waste, perceived social norms, perceived behaviour control on 

household skills, and intention to reduce food waste; Ajzen, 1991), behavioural items (i.e. 

planning, shopping, leftover-reuse) and demographic items (i.e. age, gender, education level, 

property type, marital status, family size, postcode, access to garden, household annual income; 

Waste and Resources Action Programme, 2015). All psychological and behavioural items were 

assessed using a 5-point Likert scale (1= strongly disagree to 5= strongly agree) and were 

reliable (Cronbach alpha above 0.7). Homogeneity of variance was assumed as two datasets 

merged did not differ on all psychological items assessed (p < 0.00).  

TwoStep cluster analysis was conducted to identify and subsequently verify segments 

(Tkaczynski, 2017) using SPSS version 25. The aim was to more rigorously test for the 

existence of subgroups in the population based on psychographic, geographic, and 

demographic segmentation bases.  
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Seventy-percent of the respondents were female aged over 45 years, living with family 

members in their own property and who had access to a private garden. The overall results 

identified two-segments with a silhouette measure of cohesion and separation of 0.2 (Norusis, 

2008). Two segments were identified, namely, Planners (Segment 1) and Food Wasters 

(Segment 2) in the order of importance in following segmenting variables: house property type 

(i.e. rent or own), access to a garden, age, injunctive norm, perceived behaviour control on 

household skills, socio-economic status (by postcode), and leftover-reuse routines (see left of 

Table 3).  

6.4.1.2. During co-design registration 

An online screening survey questionnaire was developed based on the TwoStep cluster 

analysis findings to measure key segmenting items of the co-design participant. The screening 

survey was mandatory for every prospective participant to register for the co-design 

workshops. Alongside with preferred workshop time and date, a total of 9 questions on 

geographical, psychological, and demographical segmentation bases including property type, 

garden access, perceived behaviour control on household skills, perceived injunctive norm, age 

group, name, email address, and postcode were asked. By following a convenience sampling 

technique, the survey link was distributed via an Australian University website and a local 

community restaurant located in Queensland.  

A total of 92 prospective participants registered to one of four co-design sessions, 

completing the screening survey questionnaire. More than 60 percent of the co-design 

registrants were aged under 44 years old, living in rented houses, and had access to shared 

gardens or who did not have garden facilities.  

6.4.1.3. After co-design registration 

Responses from prospective participants (n = 92) were added to the existing data (n = 615). 

TwoStep cluster analysis was conducted once again with the new dataset, which consisted of 
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707 Australians. This process was essential and served to firstly, verify identified segmenting 

factors and secondly, classify co-design registrants into one of those identified segments. 

Hence, T-tests were conducted to assess whether groups differed by psychological variables 

measured. 

As a result, a two segment solution was identified. The segmentation solutions persisted 

even after adding the prospective co-design registrants, validating indentifed segments and 

factors classifying groups. However, the importance rating for each segmentation variable 

moved slightly (see right of Table 3). Property type remained the most important factor 

differentiating the two segments (see Table 3) in before and after recruiting segment solutions. 

A significant mean difference was observed in all psychological variables, except for one 

leftover reuse routine item before and after the registration (see Table 4). Two segments 

differed in perceived injunctive norm, leftover reuse routine, and household skills (p < 0.05).  

6.4.2. Discussion  

Study 2 identified two segments and highlighted a range of differences in food waste 

practices and norms relating to waste. TwoStep cluster analyses were conducted before and 

after co-design recruitment. Two segments namely, Planners and Food Wasters were identified 

with seven variables across three segment bases, namely demographic, psychological, and 

geographic. A full application of segmentation was achieved within co-design recruitment. 

This step allowed prospective co-design participants to be allocated to their segment groups in 

co-design workshop delivery. Therefore, the application of segmentation to co-design 

recruitment step is expected to permit the identification of different preferences for new food 

waste prevention program features by segments to emerge.  The result of this attempt will be 

discussed in Study 3 results. 
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Table 12 Before and after - Two segment solution 

  Before      After   

Segmentation 
variable 

Importance 
PLANNERS 

n=408 (66.3%) 
FOOD WASTERS 

n=207(33.7%) 
P 

 
Segmentation 

variable 
Importance 

PLANNERS 
n=494 (72.1%) 

FOOD WASTERS 
n=191 (27.9%) 

P 

Property type 1.00 Own/Mortgage (100%) Rent (52.7%) 0.00*  Property type 1.00 Own/Mortgage (99%) Rent (75.9%) 0.00* 

Garden access 0.92 Private garden (97.5%) 
No garden facilities 

(40%) 
0.00* 

 
Age group 0.38 65 and over (36.8%) 18 - 24 (31.4%) 0.00* 

Age group 0.61 65 and over (40%) 25 - 34 (28%) 0.00*  Garden access 0.26 Private garden (88.3%) Private garden (44%) 0.00* 
Injunctive 

norm 
0.20 4.1 (1.2) 3.3 (0.8) 0.00* 

 
Household skills 0.11 4.0 (0.7) 3.4 (0.7) 0.46 

Household 
skills 

0.17 4.1 (0.7) 3.6 (0.7) 0.00* 
 

Injunctive norm 0.06 3.9 (1.1) 3.2 (0.7) 0.00* 

SEIFA 0.13 7 (36%) 8 (29%) 0.00*  SEIFA 0.09 7 (32.4%) 8 (34%) 0.00* 
Leftover 

reuse routine 
0.03 4.1 (0.8) 3.8 (0.7) 0.005** 

 Leftover 
reuse routine 

0.01 4.0 (0.8) 4.3 (1.0) 0.01** 

*p<0.001, ** p<0.05  

Table 13 Before and after - Psychographic variables 

 
Psychographic variables 

Before After 

PLANNERS 
n=408 (66.3%) 

FOOD 
WASTERS 

n=207(33.7%) 
P 

PLANNERS 
n=503 (71.6%) 

FOOD 
WASTERS 

n=200 (28.4%) 
P 

M (SD) 
Injunctive norm¹ 
People who are important to me think I should avoid wasting food. 4.15 (1.52) 3.44 (1.00) 0.00* 4.05 (1.49) 3.45 (0.95) 0.00* 
People who are important to me would disapprove of me wasting food. 3.97 (1.42) 3.14 (1.09) 0.00* 3.82 (1.42) 2.84 (1.07) 0.00* 
People who are important to me want me to avoid wasting food. 4.15 (1.29) 3.50 (0.97) 0.00* 4.04 (1.28) 3.58 (0.91) 0.00* 
Leftover reuse routine¹  
Leftovers are usually eaten. 4.15 (0.91) 3.50 (0.82) 0.015** 4.28 (0.95) 4.48 (1.1) 0.02** 
Leftovers are usually transformed into a different dish by adding some
ingredients. 

4.27 (1.25) 4.09 (1.15) 0.007** 3.54 (1.27) 3.71 (1.4) 0.14 
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Leftovers are stored so they will last. 3.57 (0.97) 3.29 (0.83) 0.143 4.37 (0.98) 4.58 (1.1) 0.02** 
Household skills² 
Planning meals ahead. 3.76 (1.08) 3.30 (1.07) 0.00* 3.70 (1.09) 3.1 (1.05) 0.00* 
Planning food shopping (for example using a shopping list). 4.05 (1.03) 3.51 (1.02) 0.00* 3.99 (1.05) 3.36 (1.01) 0.00* 
Buying the right amount of food. 3.89 (0.91) 3.45 (0.98) 0.00* 3.84 (0.94) 3.29 (0.98) 0.00* 
Reusing leftover food. 4.20 (0.92) 3.81 (1.0) 0.00* 4.14 (0.95) 3.68 (1.0) 0.00* 
Storing leftover food correctly. 4.38 (0.76) 3.98 (0.85) 0.00* 4.32 (0.80) 3.81 (0.93) 0.00* 
¹ Five-point Likert Scale (1 = ‘Strongly Disagree,’ 2 = ‘Disagree’, 3 = ‘Neither Agree nor Disagree’, 4 = ‘Agree’, 5 = ‘Strongly Agree’)   
² Five-point Likert Scale (1 = ‘Poor,’ 2 = ‘Fair’, 3 = ‘Good’, 4 = ‘Very good’, 5 = ‘Excellent’)   
*p<0.001, ** p<0.05 
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6.5. Study 3. Sensitisation and Facilitation: Consumer orientation and 

Marketing Mix 

Study 3 aimed to ensure both a consumer orientation and full consideration of the marketi

ng mix were encompassed into co-design in the sensitisation and facilitation steps with the inc

lusion of priming materials in the co-design facilitation step.  

6.5.1. Methods 

Following ethical clearance achieved (GU ref. 2016/596), a convenience sample of 77 (58 

female and 17 male) individuals living in an urban Australian community participated in one 

of four co-design workshops held in two different locations (see Figure 2).  

 

Light refreshments and a $50 gift voucher were offered to participants. Sessions were 

between 45 and 60 minutes. Co-design participants were asked to evaluate selected 

theoretically mapped program strategies and to then create a new program in their teams. Prior 

to the first task, participants received segment-coded name badges. Of those, 14 were Planners 

39 were Food Wasters. There were 24 participants who could not be classified into a segment 

(segment-free). Information sheets and consent forms were collected prior to workshop 

commencement. Group tasks were voice recorded. There was one facilitator and two assistants 

in each co-design workshop.  

Figure 13 Co-design workshop 
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6.5.1.1. Consumer orientation 

Every participant received an evaluation booklet containing a random order display of the 

12 theoretically mapped program strategies drawn from Study 1. The booklet presented a brief 

explanation of how each strategy was previously applied. Participants were asked to write what  

they liked or disliked about each previous program strategy (see Figure 3). At the end of each 

booklet, participants were asked to pick which strategy they most liked and disliked. The 

individual task allowed the participants to gain interest and awareness of the topic and 

communicated the importance of their voices to the program design.  

Figure 14 Example of evaluation booklet featuring theoretically mapped previous 

program strategy  
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6.5.1.2. Marketing Mix 

All group task desks were colour coded for Planners, Food Wasters, and Segment-free. 

After the sensitisation task, each participant was asked to find a desk according to their segment 

colour coded name badge. The number of group members varied from three to six people. Each 

group received activity cards consisting of 12 theoretically mapped strategies, a new program 

design board (See Figure 4), colour pens, and sticky notes.  

The facilitator instructed each group to create a program that you and people like you would 

enjoy using. Groups were told to use activity cards as inspiration if they wished to. In doing so, 

participants were provided with the freedom to introduce new program strategies beyond initial 

theoretical framework strategies ensuring a consumer oriented approach was maintaned. While 

program design could be guided by Social Practice Theory, the process further allowed novel 

consumer insights to continue to emerge. Participants were asked to consider all 4Ps. Each 

group had 40 minutes to complete the task. Facilitators and assistants were available to answer 

any group questions. At the end of the group task, every group delivered a pitch presentation 

of their new program ideas to the workshop allowing the research team to capture a complete 

understanding of the programs designed by groups.  

Figure 15 Facilitation material to cover all 4Ps 



 

196 
 

6.5.2. Analysis 

Quantitative analysis was conducted to identify the most preferred program strategy. A total 

of 721 minutes of workshops were recorded and transcribed. Thematic analysis was used to 

discover themes and patterns of the responses. Data were analysed at a semantic level following 

established guidelines (Braun & Clarke, 2006; Patton, 1990). To ensure the validity of the 

analysis, this study followed the five steps of thematic analysis (read Braun & Clarke, 2006 for 

details). The 4P framework (Cravens & Piercy, 2006) was used to identify marketing mix 

element preferences. All data was used permitting triangulation to occur. 

6.5.3. Results and Discussion: Reflecting for Insights 

The presence of indirect competition is verified as the participants evaluated program 

strategies that were less time and money consuming (e.g. Installation of Kerbside bin, see Table 

5) as most attractive (Barone, Grappi, & Romani, 2019; Kim et al., 2020; van der Werf, 

Seabrook, & Gilliland, 2019). New insight was gained from the identified overall three themes 

(i.e. self-orientation, need to avoid negative emotion and lack of connectedness to nature). For 

example, participants revealed a lack of ability to connect themselves (i.e. interdependency) to 

environmental issues like food waste (e.g. “[waste harming the environment] Is it really that 

bad?...What’s the point [of reducing waste] and what’s in it for me?” responses 53, 111, 251).
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Table 14 Overall likes, dislikes, and most preferred strategy combination by segments vs constructs 

Construct
s 

All participants (N = 77) Planners (n = 14) Food Wasters (n = 39) Segment free (n = 24) 

Previous 
programs 

Total 
Likes 

Total 
Dislike

s 

Must 
include 

Previous 
programs 

Total 

Likes 

Total 
Dislike

s 

Must 
include 

Previous 
programs 

Total 

Likes 

Total 
Dislike

s 

Must 
include 

Previous 
programs 

Total 

Likes 

Total 
Dislike

s 

Must 
include 

Image 

Feedback 
postcards 

3 15 12 
Feedback 
postcards 

0 3 1 
Feedback 
postcards 

2 8 4 
Feedback 
postcards 

0 4 7 

Poster 7 7 7 Poster 2 1 1 Poster 3 4 3 Poster 2 2 3 

Facebook 
group page 

12 4 23 
Facebook 

group page 
2 0 3 

Facebook 
group page 

7 2 13 
Facebook 

group page 
3 2 7 

Sticker on 
bins 

8 5 20 
Sticker on 

bins 
0 1 0 

Sticker on 
bins 

4 2 11 
Sticker on 

bins 
4 2 9 

Skills 

Tips 8 4 12 Tips 1 0 1 Tips 7 2 7 Tips 0 2 4 

Instruction 
via online 

6 6 13 
Instruction 
via online 

2 3 3 
Instruction 
via online 

4 2 9 
Instruction 
via online 

0 1 1 

Demonstra
tion 

6 8 18 
Demonstra

tion 
2 0 3 

Demonstra
tion 

3 5 6 
Demonstra

tion 
1 3 9 

Excel 
weekly 

menu sheet 
5 8 13 

Excel 
weekly 

menu sheet 
2 0 3 

Excel 
weekly 

menu sheet 
3 7 7 

Excel 
weekly 

menu sheet 
0 1 3 

Stuff 

Sorting 
equipment 

13 5 36 
Sorting 

equipment 
1 1 5 

Sorting 
equipment 

7 2 20 
Sorting 

equipment 
5 2 11 

Green cone 
digester 

14 3 25 
Green 
cone 

digester 
2 0 2 

Green cone 
digester 

7 1 14 
Green cone 

digester 
5 2 9 
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Installation 
of bins 

15 2 23 
Installation 

of bins 
2 0 2 

Installation 
of bins 

8 1 14 
Installation 

of bins 
5 1 7 

Portion 
control 

9 11 16 
Portion 
control 

3 2 4 
Portion 
control 

5 5 9 
Portion 
control 

1 4 3 

Note. Yellow = Most liked, Pink = Most disliked, Green = If receives combination of tools, must include. 
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A total of 21 new program ideas were collected. Less than 50 per cent of ideas were 

inspired by theoretically mapped previous program strategies, indicating not all previous theory 

informed strategies appealed to consumers. Different to previous co-design study results, all 

groups successfully addressed 4Ps. A strong need for a physical product was evident in all new 

ideas. A segment-specific preference on 4Ps was identified (see Table 6). For example, 

Planners (n=14) revealed a preference for policy-makers to take initiative to let their neighbours 

join the movement. Whereas, Food Wasters (n = 39) designed inexpensive, less spamming, 

structured, and practical programs that are easy to use. They seemed to view food waste 

reduction as an extension to their willingness to have a healthy diet and revealed discomfort 

with any forms of communicated that indicated they were food wasters. Finally, segment-free 

(n = 24) are strongly driven by the perceived self-benefit of reducing food waste. In line with 

this, willingness to pay money to receive a high-quality product/service to assist them to save 

more money from reducing food waste was observed (see price column of Table 6). 
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Table 15 New program ideas by segments 

Segment 
Target 

behaviour 
Key quotes 

Product Price Promotion Placement Representative idea board 

Planners 
(n = 14) 

Source-
separation 

and compost 

“We don’t waste any food, it all 
goes into our garden” (response 

157) 
“Where all our taxes are? They 
should use it for this” (response 

195) 

Kerbside 
Council 

Bin 

Tax  
($5-8 per 

week, $250 
per year, up to 

$100 on 
quarter/rates) 

TV, schools, 
email 

Door-to-door 
delivery by 

Council, Schools, 
Supermarkets 

Bin it well right 

Food 
Wasters 
(n = 39) 

Food 
provisioning 

“We try to eat healthy so looking 
for fresh food all the time” 

(response 311) 
“I was surprised that the young 

generation wastes food more than 
others. I have no money to waste 
food... My parents waste a lot... 
not me!” (responses 276, 281, 

294). 

Apps  
Psychological 

costs 
YouTube, social 
media, website 

Online, 
Supermarkets 

Recipe calculator  
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Segment 
Target 

behaviour 
Key quotes 

Product Price Promotion Placement Representative idea board 

Segment 
free  

(n = 24) 

Money 
saving 

behaviour 

“Money, that’s what we are going 
to target… who hates saving 
money?” (reponses 391, 422) 
“[any statistical facts of food 

waste] is disturbing” (responses 
438, 491, 504). 

Apps 
$23.69 ~ 
$99.99 

Facebook 
Online with free 

shipping, 
Supermarkets 

Trash Talking 
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Summary. Consumer-orientation and the marketing mix were embedded into the 

sensitisation and facilitation steps of co-design. Newly created co-design materials successfully 

identified consumer preferences across the full marketing mix. Using the abductive approach, 

this study co-created new program strategies drawing from theory and segment level 

preferences. Unique program elements were identified across two identified segments 

delivering clear segment level insights.  
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6.6. Discussion 

This study addresses a major gap in social marketing, co-creation, and co-design studies, 

proposing a new step-by-step process that applies the social marketing benchmark criteria to 

co-create sustainable marketing program. This research proposes a new framework of 

Marketing co-creation which was demonstrated using three formative research studies (see 

Figure 5). Six benchmark criteria are placed in hexagon vertexs indicating when they are to be 

applied in seven co-design steps. Weighting the importance of attainment of voluntarily 

behaviour change as the outcome of delivering programs, the final step of co-design is placed 

in the middle of the model, in conjunction with the last two benchmarks: Exchange and 

behaviour change. To end the fuzzy front-end-loop (Trischer et al., 2019), behaviour change 

programs must be built for behaviour exChange. A hexagon is known as the strongest shape, 

symbolising harmony and balance (Ross, 1907). This model encourages the balanced 

consideration and sequential application of SMBC to the process of co-design to achieve the 

strongest harmony for behaviour exChange. Thus, this study provides a roadmap for academics 

and practitioners in marketing and behaviour change to ensure that they apply more SMBC 

during co-creation. 
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Figure 16 A framework of Marketing Co-Creation 

The overall study findings respond to the need to further clarify definitions and applications 

of each social marketing benchmark criterion (David, Rundle-Thiele, & Pallant, 2019; Rundle-

Thiele, 2015) to enhance behaviour change. This framework extends the iterative-end between 

reflecting and building for change (Trischler et al., 2019) indicating the need for a continuous 

process that moves back to resourcing, planning, recruiting, sensitising, facilitating, and 

reflecting following initial program implementation and evaluation, which completes a full 

cycle. For example, not all ideas are feasible for behaviour exChange. In practice, insights 

considered as the most feasible at the time of the program implementation will be the input 

source to build exchange solutions that consumers value, thus ultimately achieving behaviour 

change. We recommend any co-created ‘leftover’ ideas be revisited in the next co-design cycle. 

The model illustrates where to start applying each benchmark criteria within an initial co-
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design process seeking to identify a behaviour change program to build for implementation. 

Each benchmark criteria will have a different completion point. Benchmarks of competition, 

segmentation, consumer orientation, and the marketing mix will complete its application at the 

reflecting step. However, the extent of theory application can be examined after the program 

has been delivered in program evaluation to understand which theory construct works and 

which do not (Rundle-Thiele et al., 2019). Moving forward the results of this study will need 

to be tested in field to verify the effectiveness of applying eight benchmark criteria in the design 

of a behaviour change program. 

6.6.1. Practical implications  

Three practical implications are drawn from this research for marketing and behaviour 

change researchers/practitioners. Based on Study 2 findings, the importance of executing a 

customised program is highlighted (Kitunen et al., 2018). To best bring community-level 

engagement, not only co-creating program ideas with people but also identifying strategies at 

a segment level can be beneficial. Secondly, Study 3 findings hint at how to co-create both 

symbolic and utilitarian exchange in waste reduction marketing programs. For example, some 

people are self-oriented thus they have a willingness to pay for products that benefit themselves. 

This illustrates the potential of gaining the effect of achieving communal values (i.e. food waste 

reduction) by targeting individual values (i.e. simple and easy) through monetary exchange. 

For a program to be durable, it must offer self-benefit while bringing benefit to others (e.g. 

community and the environment). Lastly, this research highlighted the need to improve 

behaviour change message framing for environmental issues including food waste. Any 

messages that stigmatise a certain generation/group must be avoided. Future behaviour change 

program messages must tap into key motivators to appropriately engage people. 
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6.6.2. Limitations 

To improve the efficiency of the proposed framework, the following four limitations must 

be addressed in future research. Firstly, the overall process of applying six benchmarks to six 

co-design steps took ten months. The majority of the time was spent on identifying previous 

food waste programs. Valuable knowledge was gained through this step delivering a robust 

competition-check, however, given the urgency of the food waste (and other social) problems, 

methods like a Living Systematic review (Elliott et al., 2014) could be considered in future 

research to reduce the resourcing time. Secondly, Study 1 limited experts to marketing 

academics. Considering the number of change initiatives delivered by Government or NGOs, 

future research should attempt to include practitioners and other expert backgrounds into theory 

mapping. The importance of engaging with multiple stakeholders for behaviour change 

program design and development has been addressed in previous literature (Buyucek, Kubacki, 

Rundle-Thiele, & Pang, 2016; Hodgkins, Rundle-Thiele, Knox, & Kim, 2019) and wider 

involvement in Study 1 can serve as a form of stakeholder consultation. Thirdly, Study 2 could 

not include food waste behaviour to the segment solutions as these items were insignificant, 

indicating there was no difference between the clusters based on this variable (Tkaczynski, 

2017). Nonetheless, Study 2 segmentation analysis was limited to three of the four 

segmentation bases (Dietrich, Rundle‐Thiele, Leo, & Connor, 2015; Gordon, Butler, Magee, 

Waitt, & Cooper, 2015; Kitunen et al., 2019). Future research should use all segmentation bases 

to best predict behaviour and behaviour change. Study 3 faced some difficulties in applying the 

segmentation process at the time of the workshops. Although segmentation analyses were 

conducted before and after the registration, there were 15 no-shows. Considering 24 out of 77 

co-design participants were segment-free, a new technique allowing segmentation analyses to 

be performed at the time of the workshop needs to be investigated in future to ensure that more 

timely classification into segments can occur. A further limitation of Study 3 is that identified 
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consumer strategies were not assessed theoretically. It is possible that experts could agree on 

theoretical classification for some identified strategies. Also, collaborating with experts after 

completing co-design would benefit evaluating ‘feasibility’ of consumer ideas gathered. These 

represents an opportunity for future research.  

6.7. Conclusion 

This paper proposes a framework of Marketing Co-creation that first attempts to apply 

SBMC in marketing program co-creation. Across three studies, this research demonstrated how 

to apply six out of eight social marketing benchmark criteria within seven co-design steps. 

Based on our findings, this paper offers a new way to design behaviour change programs to co-

create sustainable marketing programs. 
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7. Discussion 

 This thesis featured ten studies which were presented across five papers. The discussion 

section begins by outlining how each study addressed the proposed research questions. Starting 

with a brief review, the research purpose and design are revisited. Importantly, the overall 

contribution of this thesis is discussed. alongside with a general discussion of the results that 

address the two overarching research questions that guide this thesis. Next, the theoretical and 

practical implications for social marketing and the food waste field are presented. Finally, 

research limitations and conclusions are discussed to guide future research. 

7.1. Research purpose and design 

 The purpose of this thesis was twofold: Stage 1, assess social marketing efficacy in 

changing food waste behaviour and Stage 2, provide a roadmap to incorporate all SMBC in co-

creation of social marketing programs. Taking a pragmatic research paradigm, this thesis 

contains ten mixed-method studies to address the two overarching research questions (see 

Figure 3). Stage 1 featured five studies beginning with three formative research studies that 

were conducted to identify the target behaviour (Study 1a, N = 21), program tools (Study 1b, 

N = 414), and food items for a pilot food waste prevention program (Study 1c, N = 197). The 

six-step co-design process (Dietrich et al., 2017) and two online surveys formed the basis for 

Paper 1. A process and outcome evaluation were undertaken to examine pilot program 

effectiveness (Study 1d, N = 314) and SMBC application in the WNWN pilot program was 

critically examined (Study 1e). 

 Next, Stage 2 research conducted five studies to demonstrate how all SMBC can be 

applied in program design. Considering that the use of more SMBC increases the likelihood of 

behaviour change, Stage 2 started with a systematic literature review (Studies 2a-b, N = 25) to 

identify existing solutions and competition by examining the extent of SMBC and theory use. 
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Next, three studies were conducted, namely an expert panel review (Study 2c, N = 24), 

segmentation process (Study 2d, N = 707), and co-design incorporating consumer orientation 

and a full marketing mix (Study 2e, N = 77) to program co-create. The following section 

discusses key findings in relation to the two research questions developed for this thesis. 
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RQ2a 

Study 2a: 
Examine 
SMBC 

application in 
food waste 
programs 

RQ2b 

Study 2b: 
Examine theory 
application in 

food waste 
programs 

RQ2c 

Study 2c: Theory application 

RQ2d 

Study 2d: 
Segmentation 

process 

RQ2e 

Study 2e: 
Program            

co-creation 
(Consumer 

orientation, full  
marketing mix, 

insight) 

Paper 3 Paper 4 Paper 5 

RQ1d 

Study 1d: 
Process 

evaluation of a 
consumer-

insight driven 
program 

RQ1e 

Study 1e: 
Outcome 

evaluation of a 
consumer-

insight driven 
program 

Paper 1 Paper 2 

RQ1a 

Study 1a: Co-design  

RQ1b 

Study 1b: 
Experiment 

survey 

RQ1c 

Study 1c: 
Fridge Audit 

survey 

Stage 2: Enhance SMBC application in program co-creation Stage 1: Social marketing effectiveness in reducing food waste behaviour 

Advanced consumer orientation in 
program design by identifying 

discrepancies between expert and 
consumer viewpoints on food waste 

prevention programs 

Demonstrated how to execute a 
consumer-insight driven program and 
critiqued conceptual and operational 

deficits of definitions of SMBC  

Demonstrated how, when, where to 
apply eight SMBC into program co-

design and provided enhanced 
conceptual and operational definitions 

of SMBC in program co-design 

Identified gaps in SMBC application 
and which SMBC increase rate of 

behaviour change 

Validated the social marketing approach in reducing food waste Developed a new framework to guide the application of all SMBC to 
program co-creation 

Figure 17 Summary of RQs, the thesis structure, and contributions 
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7.2. Can a social marketing program reduce household food waste behaviour?  

 Stage 1 of this research extended application of social marketing to the environmental 

context in response to calls to widen discipline focus (Truong & Dietrich, 2018) and more 

effectively engage consumers in program design (David et al., 2019; Donovan & Henley, 2010; 

Pang & Kubacki, 2015; Trischler et al., 2019). To address the overarching RQ1, three sub-

research questions were developed as follows: RQ1a. Which food waste reduction behaviours 

would consumers like to change? RQ1b. Which campaign strategies do consumers prefer? 

RQ1c. Which food items can consumers waste less? 

 As reported in Paper 1 (Kim, Rundle-Thiele, Knox, Burke, & Bogomolova, 2020), 

triangulation of three formative research studies identified that Australian consumers prefer 

engaging with leftover fruit and vegetable reuse recipes via community events to reduce 

household food waste. Studies 1a-c identified an existing discrepancy between expert and 

consumer views on target behaviour, program strategies/tools, and food items, through the 

application of co-design. Findings highlight the importance of co-creating social marketing 

programs with consumers, which was lacking in social marketing food waste literature 

(Devaney & Davis, 2017; Pang & Kubacki, 2015). 

 Based on new insights, a consumer-insight driven program was developed. The WNWN 

pilot was delivered over a two-week period featuring daily cooking demonstrations and a final 

closing Cook-Off event. Study 1d conducted a process and outcome evaluation on WNWN to 

address RQ1d. Can a social marketing program designed with consumers reduce household 

food waste behaviour? 

 As reported in Paper 2 (Kim, Rundle-Thiele, & Knox, in press), the consumer-insight 

driven social marketing program achieved psychological (i.e., self-efficacy in cooking) and 

behavioural (i.e., self-reported fruit and vegetable waste reduction) changes in the program 

group (n = 110), but not in the control group (n = 204). This is an important and novel finding, 
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as a majority of previous research in this area has shown that expert-driven programs mostly 

targeting psychological or food waste-related knowledge changes (Di Talia, Simeone, & 

Scarpato, 2019; Reynolds et al., 2014; Schanes et al., 2018).  To address RQ1e. How are social 

marketing benchmarks applied to reduce food waste?, Study 1e examined the depth of SMBC 

application in WNWN. 

 This research found that the WNWN program applied five out of eight social marketing 

benchmark criteria, namely: customer-orientation, insight, competition, marketing mix, and 

behaviour change. The results of Studies 1d-e found the importance of centering consumers in 

program design and demonstrated the benefits of involving stakeholders in program delivery 

for the program success. 

 In summary, Stage 1 of this thesis successfully validated the application of a social 

marketing approach to reduce household food waste. Each study has contributed to expanding 

our knowledge of food waste as well as the social marketing field based on empirical evidence. 

Although the WNWN pilot program applied the most SMBC when compared to other food 

waste programs (Kim et al., 2019), operating all eight SMBC brought some difficulties. This 

issue raised a new research agenda that guided the remainder of this thesis. Simply, Studies 1a-

e raised a foundational question on how social marketing principle application could occur in 

full. Regarding this, the next stage of this research attempted to incorporate all SMBC in 

program co-design. 

7.3. How can a social marketing program be co-designed applying all SMBC? 

 Evidence has accumulated signifying behaviour change is more likely when more of the 

social marketing benchmarks are applied (Carins & Rundle-Thiele, 2014; Kubacki et al., 2015a; 

Xia et al., 2016). Previous studies have noted that benchmarks descriptions are abstract, and 

they are rarely clearly demonstrated in the application (Gordon, 2013; Wettstein & Suggs, 

2016). Further, a challenge to the practicality of SMBC is the limited application of all SMBC 
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in the existing literature. Knowledgebase indicating when, where, and how to apply what 

benchmarks in program design is necessary. Thus, Stage 2 of this thesis aimed to provide clear 

guidance demonstrating how each benchmark can be incorporated into a co-design process to 

identify programs that can be built and implemented for behaviour change. 

 The co-design process involves resourcing, planning, recruiting, sensitising, facilitating, 

reflecting, and building for change (Trischler et al., 2019, highlighted in underline). Eight 

benchmarks (highlighted in bold) were applied in Study 2a-e alongside with five sub-research 

questions. 

 As the first step of co-design, Study 2a and 2b conducted a systematic literature review 

locating 25 empirical food waste studies, to address the first two sub-research questions: RQ2a. 

To what extent has social marketing been applied in food waste programs reported in the 

scientific literature? and RQ2b. To what extent has theory been applied in food waste programs 

reported in the scientific literature? 

 As reported in Paper 3 (Kim, Rundle-Thiele, & Knox, 2019) and Paper 4 (Kim, Knox, & 

Rundle-Thiele, under review), this review revealed limited SMBC use, particularly 

competition, segmentation, and direct exchange through monetary pricing, utilising eight 

SMBC (NSMC, 2017) and rare theory application in existing food waste programs using 

Theory Coding Scheme (Willmott et al., 2019). Interestingly, benchmarks of behavioural 

change, theory and marketing mix were found to be particularly valuable in increasing effect 

size, informing future research (Kim et al., 2019). Additionally, Study 2a identified 36 previous 

program strategies and identified a theory that holds the highest potential for application 

improvement (i.e., Social Practice Theory, Shove et al., 2012). NSMC (2017) mentioned the 

necessity of avoiding duplication of existing programs, and this point of view ensures that 

programs seek a point of difference. The review successfully assessed direct competition, 

identifying solutions that had previously been applied to reduce food waste (Trischler et al., 
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2019), in the resourcing step of co-design. This study attempted to overcome the shortfalls of 

social marketing programs that are developed and are considered to be unattractive to the target 

audience due to a failure to exceed competition offerings. 

 Next, three sub-research questions were proposed to embed benchmarks of theory, 

segmentation, consumer orientation, marketing mix, and insights. Study 2c applied the 

benchmark of theory to the planning stage of co-design by addressing the following third sub-

research question: RQ2c. How can theory be applied to inform the design of a consumer-insight 

driven program? 

 As presented in Paper 5 (Kim, Rundle-Thiele, Knox, & Dietrich, under review), Study 

2c applied an abductive approach (Hurley et al., 2019) to conducting an expert panel review 

(N = 24) to examine which strategies aligned to key Social Practice Theory constructs (Shove 

et al., 2012). Expert consensus was used to identify food waste prevention program strategies 

aligned to theoretical constructs. The top four ranked program strategies for each construct 

were identified, and these were incorporated into co-design workshop activity materials. 

Therefore, Study 2c applied theory during program co-creation and merged theory application 

with consumer insight. 

 In order to apply segmentation in the recruiting stage of co-design, Study 2d conducted 

a TwoStep cluster analysis (N = 707, Tkaczynski, 2017) addressing sub-research question 2d: 

RQ2d. Can segments be identified to inform the design of a consumer-insight driven program? 

Two unique segments were identified (Planners and Food Wasters) using seven variables in the 

order of importance; house property type (i.e., rent or own), access to a garden, age, injunctive 

norm (Ajzen, 1991), perceived household skills, socio-economic status (by postcode), and 

leftover-reuse routines (Waste and Resources Action Programme, 2015). These results were 

used to screen prospective co-design participants. Novel knowledge gained from segmentation 

processes must provide clear criteria, determine program size, and predict the impact (NSMC, 
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2017). In alignment with growing literature emphasising the importance of the segmentation 

process in social marketing program design (Dietrich et al., 2017), Study 2d identified existing 

food waste segments within an Australian sample based on psychological, geographic, and 

demographic bases. This information was then utilised for co-design management purposes, 

which had not previously been undertaken (Dietrich et al., 2016, 2017; Trischler et al., 2019). 

 Lastly, Study 2e conducted four co-design workshops (N = 77), which sensitised and 

facilitated the identification of consumer preferences across a full marketing mix to address 

the final sub-research question: RQ2e. What marketing strategies are preferred by household 

segments? 

 This study introduced new co-design materials and co-created 21 novel program ideas 

covering all marketing mix elements. The reflection stage of Study 2e resulted in achieving 

new insights. The benchmark of insights implies an effort of closing the gap between expert 

and consumer views on program concepts, strategies, and tools. The acquisition of insights 

requires an in-depth understanding of consumer motives and barriers to developing an 

attractive exchange and suitable methods mix (NSMC, 2017). Considering insights can directly 

guide the development of program components (Dietrich, Rundle-Thiele, & Kubacki, 2017) 

and a growing body of literature found that programs with positive outcomes were more likely 

to apply insights (Firestone, Rowe, Modi, & Sievers, 2017), this study identified segment-based 

theory-informed consumer insights across a full marketing mix. 

As mentioned in Paper 5, the price must be considered in alignment with the benchmark 

of exchange. If the price is viewed from a behavioural perspective (e.g., cost of adopting the 

desired behaviour), voluntary behaviour change entailed by direct exchange might be 

dismissed (Lahtinen et al., in press). This thesis considered price in its most direct form; 

therefore, this research sought to identify price points that would permit behaviour change 

voluntarily to occur. The same approach was applied to the rest of the marketing mix; for 
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example, behaviour change was not considered as a product; instead, tangible goods/services 

were considered as a product. 

 Notably, this thesis attempted to create an exchange offering to encourage voluntary 

behaviour change across Studies 2c-e. Bagozzi (1975), who first introduced the concept of 

exchange to marketing, said exchange in (commercial) marketing is often indirect, involves 

intangible and symbolic aspects. Similar to his statement, social marketing has been laid in 

indirect exchange (i.e., non-monetary cost, Community Based Social Marketing by McKenzie-

Mohr, 2011). Driven by altruistic approaches (Dibb, Carrigan, Vock, van Dolen, & Kolk, 2013), 

too many social marketing offerings are intangible exchange (e.g., free of charge) and symbolic 

value-focused (e.g., community well-being, ‘Your action makes our society better’). However, 

the program must also offer utilitarian value (e.g., individual benefit, ‘This product is efficient’) 

through the tangible exchange (e.g., money) as both aspects are equally important for 

sustainable programs to emerge. A direct form of exchange, most often forgotten or overlooked, 

is central in broadening social marketing agenda to offer complex exchanges (Domegan et al., 

2016; Duane, Domegan, McHugh, & Devaney, 2016). NSMC (2017) suggested that a social 

marketing program should offer incentives and rewards identified based on customer 

orientation and insight findings. The identification of consumer value (benefits and costs) must 

be delivered for both direct and indirect exchange. Further, emphasis must be placed on the 

creation of attractive and motivational offerings (Andreasen, 2002). Offering a mixed exchange 

that covers symbolic and utilitarian values may benefit social marketing to create sustainable 

behaviour change. 

 In summary, Stage 2 of this thesis successfully demonstrated a process that can be used 

to ensure the application of all eight benchmarks when co-creating social marketing behaviour 

change programs. Altogether, the research reported in Stage 2 enhanced the application of 

SMBC to improve research practice in the social marketing research field.  
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7.4. Implications for social marketing field  

7.4.1. Apply more SMBC to change behaviour 

 This thesis has showcased efforts to strengthen the evidence-base supporting application 

of more SMBC, based on evidence indicating that behaviour change is more likely when more 

SMBC are applied (Carins & Rundle-Thiele, 2014; Kubacki et al., 2015a; Xia et al., 2016). 

SMBC application has remained weak in social marketing across different contexts, and this 

thesis serves as a reminder that social marketing researchers/practitioners must attempt to apply 

more SMBC to achieve higher rates of success ultimately delivering self-sustaining programs 

to achieve greater societal benefit. In this era of an ongoing debate over the core features of 

social marketing to uniquely distinguish the field from other disciplines (Eagle, Bird, Tapp, & 

Spotswood, 2020; French & Gordon, 2019; French & Russell-Bennett, 2015; Saunders, 

Barrington, & Sridharan, 2015), this thesis provides enhanced conceptual and operational 

definitions of SMBC to benefit those who look for a sequential application of the benchmarks 

in program design. 

 This thesis demonstrates the necessity of outlining a concrete operational definition for 

each SMBC to help others understand how social marketing works. For example, a ‘social 

marketing program’ without direct exchange and price cannot (and should not) be considered 

as a social marketing program given that voluntary exchange is not evident. To improve social 

marketing application, this thesis provided a new framework of Marketing Co-creation (see 

Figure 4) by reporting empirical data that ensured all eight SMBC could be applied to social 

marketing program design. As mentioned earlier in Paper 5, we understand that this view could 

raise time and cost-related difficulties. However, like other social marketing researchers note 

(French & Gordon, 2019), social marketing research and practice must not compromise its’ 

principal to performance difficulties. Dubois and colleagues stated, “studies focused on 

processes have to come to an end, whereas the processes in the real world continue” (2002, p. 
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557). Moving forward, the framework needs to be tested in various contexts to ensure this 

framework can be aligned to social marketing research and practice to generate real-world 

consumer change. 

Figure 18 A framework of Marketing Co-Creation 

7.4.2. Move beyond an expert-driven approach 

 This thesis acknowledges that the selection of a theory lies within the researcher’s 

paradigm. However, we argue that justification for selecting theory for social marketing 

program design and its’ application must be based on more than just a paradigm. As mentioned 

in the discussion of Paper 3, some theories are difficult to apply due to definitional clarity. Most 

importantly, each theory holds different premises for human behaviour. To avoid expert-driven 

approaches solely in social marketing program design, selection of testable theory should be 

supported by analyses like this thesis conducted across Study 2a-b and “move theory beyond 

mere explanation to the prediction of behaviour and behaviour change” (Rundle-Thiele et al., 

2019, p. 174). 
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 The attempts to apply theory to understand why we do and do not change behaviour must 

be continued for social marketing to attract voluntary behaviour change through mixed 

exchange offerings. This thesis showcases a way to merge theory application with consumer 

insight. The abductive approach could be applied in the future to expand our knowledge of the 

practical application of consumer-insight driven social marketing programs. 
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7.5. Implications for the food waste field 

 This thesis strongly recommends continued application of the social marketing principles 

in food waste reduction program design and implementation. Study 1d presents scientific 

evidence indicating that social marketing resulted in positive impact on psychological and 

behavioural change. Two co-design studies (Study 1a and Study 2e) located in this thesis found 

existing discrepancies between expert and consumer viewpoints in food waste reduction 

program design and execution. Following procedures used in Stage 1 of this thesis, future food 

waste prevention programs that conduct consumer-oriented formative research in program 

design to gain in-depth insights should achieve greater societal benefit. As we learned from 

Stage 2 of this thesis, consumer-insights could be reflected in all marketing mix elements to 

potentially enhance the voluntary behaviour change rates. 

 Secondly, this thesis implies that marketing can target food provisioning behaviour by 

encouraging consumption reduction. According to Study 2a, the majority of food waste studies 

were focused on leftover-reuse or composting. This thesis brings attention to targeting food 

provisioning behaviour (i.e. planning, purchasing, and eating/cooking), which supports 

previous literature (Pearson, Minehan, & Wakefield-Rann, 2013; Romani, Grappi, Bagozzi, & 

Barone, 2018). Thus, this thesis suggests executing a social practice theory (Shove et al., 2012) 

informed and consumer-insight driven program to reduce food waste. Although traditional 

social marketing suggests targeting one behaviour at a time, this thesis demonstrated the 

potential to aim at changing multiple behaviours that are closely linked. Social practice theory 

and consumer behaviour models are social ontologies that pose different conceptualisations of 

behaviour and change (Schanes et al., 2018). Regardless, researchers in the area of 

sustainability are increasingly desiring to create an open and constructive dialogue between 

these stances (Hess, Samuel, & Burger, 2018; Kurz, Gardner, Verplanken, & Abraham, 2015; 

Piscicelli, Moreno, Cooper, & Fisher, 2016; Whitmarsh, O'Neill, & Lorenzoni, 2011). 
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Henceforward, future research empirically testing delivery of a self-sustaining behaviour 

change program could support the utilisation of multiple behaviours (i.e. food provisioning 

behaviour and source separation behaviour). If the premise of targeting multiple behaviours is 

supported, identification and validation of existing associations between related behaviour 

could be investigated in future research. 

 Thirdly, this research highlighted the need to improve message framing. Waste reduction 

programs should communicate identified consumer needs and wants. For example, this thesis 

found ‘Healthy eating’ to be positively associated with reducing food waste among Food 

Wasters (refer to Table 6 of Paper 5). However, waste reduction programs often use the word 

‘Food Waste’ in their name, slogan, and information. According to Pearson and his colleagues 

(2017), this word is morally loaded with negative connotations. Therefore, this thesis suggests 

testing Studies 2e findings in future research to guide the implementation of segment-tailored 

message for new food waste behaviour change programs. 

7.6. Limitations and Conclusion 

 Since limitations for each study are discussed in each paper presented throughout this 

thesis, the following section outlines shortcomings of this research program as a whole. As 

mentioned earlier, the Marketing Co-creation framework has not been empirically tested to 

validate underlying thesis assumptions (e.g. behaviour change is more likely if more SMBC 

are applied). However, this thesis has demonstrated how, when, and what benchmarks can be 

applied in a co-design process. Future research should implement the identified theory-

informed consumer insights for all marketing mix elements to examine effectiveness in the 

identified segments. Henceforth, we encourage future research to conduct cross-cultural 

comparison on the efficacy of this model to test the generalisability of this model for worldwide 

application.  

 As briefly mentioned in Paper 5, stakeholder views informing program design and 



 

233 
 

planning is required to deliver actionable insights. Food waste is a complex problem that 

requires multiple actor engagement across fields/businesses. Given that stakeholder interests 

could often conflict with goals, engaging key stakeholders to fine tune acquired consumer-

insights would benefit program design and development. Moving forward, the proposed 

framework could consider introducing a new benchmark of 'stakeholder' to the existing SMBC 

by empirically demonstrating when and whom to engage within the MCC cycle. The same 

viewpoint applies to the current benchmark of marketing mix, which lacks clear guidance on 

how to include ‘people’ as part of implementation. Since Study 1d has briefly showcased how 

to apply 'people' as part of the marketing mix benchmark during program delivery, future 

research can continue to attempt to enhance operationalisation of the marketing mix benchmark 

of 'people' across all stages of program design, development, and execution.. 

 In conclusion, this thesis has sought to examine the efficacy of social marketing in 

changing food waste behaviour and it has attempted to embed SMBC into program co-creation. 

Through embedding the social marketing principles in program design, several pitfalls were 

observed that align with gaps in the social marketing and food waste literature. This thesis 

attempted to apply all eight SMBC into the existing seven-step co-design process. Taking 

pragmatic and abductive approaches, this thesis has demonstrated how, when, and where to 

apply what SMBC to co-create new programs with consumers that are fully guided by a full 

suite of marketing mix elements for identified segments. As a result, a new framework of 

Marketing Co-creation is proposed for social marketing program design and to guide the co-

creation of future social marketing behaviour change programs aiming to reduce household 

food waste. 
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