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Abstract
Purpose – This paper aims to report a solution-focused case study, demonstrating application of the Co-create— 
Build—Engage framework (CBETM). CBETM was applied to diagnose, design, implement and evaluate an 
electronic and electrical waste (e-waste) recycling pilot in one university setting.  

Design/methodology/approach – During the Co-creation phase, the Capability, Opportunity, Motivation 
and Behaviour (COM-B) theory was applied delivering insights to guide campaign design, implementation 
and evaluation. The pilot aimed to encourage staff, students and local community members to dispose of 
unwanted electronic and electrical items at a promoted drop-off point to reduce e-waste from going to landfill.  

Findings – The six-week campaign and pilot evaluation period (June — August 2023) diverted 570.5 kg of e- 
waste from landfill, with collection peaking immediately after the campaign at 453.2 kg (Aug-Sep 2023). By 
October 2025, cumulative diversion reached 2,055.56 kg. The evaluation revealed a strong correlation 
between promotional intensity and engagement, with post-campaign decline demonstrating the necessity of 
sustained social marketing efforts to maintain behaviour change.  

Practical implications – This study provides a replicable CBETM – guided model demonstrating how 
universities can lead e-waste reduction initiatives through social marketing interventions, addressing a 
literature gap in consumer focused behaviour change approaches and supporting Sustainable Development 
Goals.  

Originality/value – This study advances e-waste management research by demonstrating how the CBETM 

framework, incorporating seven Social Marketing Benchmark Criteria (including COM-B as the theoretical 
foundation), guides the intervention development. This integrated approach provides a replicable model for 
translating behavioural insights into measurable outcomes.  

Keywords Sustainable behaviour, Environmental behaviour change, University sustainability,  
COM-B model, Social marketing benchmark criteria, Theory-informed intervention, E-waste, 
Disposal behaviour, Social marketing, Theory, CBETM
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1. Background
Rapid technological progress, limited access to cost-effective repair solutions, shorter 
product life cycles, inadequate e-waste management infrastructures, and escalating 
consumer demand for constantly new devices have become the top contributors to the 
growing problem of e-waste (Baldé et al., 2024). Growth in e-waste accelerated following 
the COVID-19 pandemic with higher demand for electronic devices for remote work and 
education (Botelho Junior et al., 2024; Xin et al., 2023). The increasing adoption of artificial 
intelligence has worsened the e-waste crisis with more frequent smart device turnover to 
access the greater capacity offered by these advanced applications (Scientific American, 
2024; Zhuk, 2023).

Despite e-waste becoming one of the fastest-growing global waste streams, significantly 
affecting public health and the environment (Baldé et al., 2024), existing research primarily 
focuses on diagnosing causes or advancing e-waste recycling and recovery technologies 
(Islam et al., 2024; Vuppaladadiyam et al., 2024; Le et al., 2023). A substantial research gap 
remains in practical solutions, particularly in social science contexts aimed at promoting 
responsible disposal behaviours and engaging diverse stakeholders. The Global E-waste 
Monitor report addresses a gap between public awareness and the effectiveness of existing 
recycling initiatives, emphasising the necessity for solution-oriented social science research 
to enhance public engagement and responsibility (Baldé et al., 2024; Cao et al., 2024; 
Shahabuddin et al., 2023). This study aims to address this gap and contributes to existing 
literature, outlining a practical example of the ability for the social sciences (in this case, 
social marketing) to change individual disposal behaviours.

Policy initiatives, such as the European Battery Regulation (European Parliament, 2023), 
stress the critical role citizens play in recycling processes, emphasising the importance of 
public education and accessible collection systems. Acuti et al. (2024) offer evidence 
demonstrating the role of effective communication and strategically placed collection points 
in recycling efforts. Universities, integrating beyond environmental sciences and 
engineering curricula, are increasingly embracing sustainability through integrated education 
and operational practices. Such efforts include reducing carbon footprints, establishing eco- 
friendly campuses, and strengthening community partnerships (Basheer et al., 2024; 
Hallinger and Chatpinyakoop, 2019). Hence, universities serve as vital bridges between 
institutional policy and individual responsibility, implementing initiatives that raise 
sustainability awareness among students, staff, and local community members, and 
encourage the adoption of sustainable practices both on campus and in their personal lives 
(Disterheft et al., 2012). Yet, existing university-based sustainability initiatives often lack 
sufficient design regarding intervention methodologies and durations, limiting the 
replicability and transparency of outcomes (Nikoloudakis and Rangoussi, 2025).

2. Research purpose
Addressing the complexity of e-waste management demands systemic, multi-faceted 
solutions (Luo et al., 2025). Social science research plays an essential role in understanding 
and identifying effective strategies that can divert e-waste from landfills (Acuti et al., 2024; 
Koshta et al., 2022). Social marketing offers a solution-oriented approach by leveraging 
voluntary behaviour change to achieve desired social outcomes (Campbell et al., 2023; 
Dietrich et al., 2022; Flaherty et al., 2020). While the effectiveness of social marketing is 
evident in health (Lee et al., 2022), environmental conservation (Rundle-Thiele et al., 2023; 
Kim et al., 2019), and wildlife protection (David et al., 2019), the application of social 
marketing in e-waste management remains limited and often lacks the integration of core 
social marketing benchmark criteria (SMBC). Evidence suggests that behaviour change is 
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more likely when more of the SMBC are applied (Carins and Rundle-Thiele, 2014; Dietrich 
et al., 2022). Yet, theory use, one of the core SMBC, remains underutilised and under- 
reported in e-waste management research (Kim et al., 2019; Willmott and Rundle-Thiele, 
2022; Dhir et al., 2021a; Dhir et al., 2021b).

The Co-create—Build—Engage (CBETM) framework provides a systematic and iterative 
social marketing approach that effectively addresses complex societal issues such as 
reducing koala deaths, enhancing vaccination rates, and minimising food waste (Rundle- 
Thiele, 2022; Lee et al., 2022, 2024). Building on this, the present study applies seven 
SMBC through the CBETM process, integrating the Capability, Opportunity, Motivation and 
Behaviour (COM-B) model (Michie et al., 2011) to examine whether this approach can 
enhance e-waste disposal practices in a university setting. The research team addresses one 
research question below:

RQ. Can social marketing be applied to increase rates of e-waste disposal?

To address this research question, the study provides a theory-informed, solutions-focused 
example, demonstrating practical application of seven SMBC, a mixed-methods design and 
the importance of broad stakeholder engagement and transparent reporting in first-time e- 
waste pilot programme development.

3. Method
Following ethical approval (Reference #2022/078), this study implemented a campus-based 
intervention to evaluate the effectiveness of a social marketing e-waste pilot programme at one 
Australian university. The pilot took place from 5th June to 14th July 2023, with in-kind support 
from a university research centre and a local e-waste recycling social enterprise. The 
programme was designed using the Co-create—Build—Engage (CBETM) framework, a 
systematic approach for behaviour change interventions that emphasises continuous 
improvement and application of social marketing principles (Rundle-Thiele et al., 2021; French 
and Blair-Stevens, 2005). Seven out of eight social marketing benchmark criteria (SMBC) were 
incorporated: stakeholder orientation, competition, theory (COM-B; Michie et al., 2011), 
insight, marketing mix, exchange, and behaviour. See Figure 1 below for an overview.

3.1 Co-create
The Co-create phase aimed to understand community needs, barriers, and enablers regarding 
e-waste recycling through mixed methods. The Co-create phase in this study was guided by 
the Capability, Opportunity, Motivation, and Behaviour (COM-B) theoretical framework 
(Michie et al., 2011). COM-B (2011) proposes that behaviour change occurs when 
individuals equipped with Capability (knowledge and skills involved in e-waste disposal and 
recycling from both psychological and physical perspectives), Opportunity (physical 
and social factors such as access to the drop-off points, and local community support), and 
intrinsic or extrinsic Motivation (the fear of data leaking or environmental concern) to act or 
shape on a desired behaviour. In the initial stage of the Co-create method design, Xi et al. 
(2025) applied the COM-B (2011) theoretical framework in a qualitative study interviewing 
experts, e-waste management professionals, and consumers to identify factors influencing e- 
waste recycling rates across all three COM-B domains (see Figure 2).

The Co-create phase included four key activities:
(1) In-depth interviews – building on previous qualitative research (Xi et al., 2025), 18 

factors influencing e-waste recycling behaviour (see Figure 2) were identified.
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(2) Baseline survey – these COM-B aligned factors were used to design the baseline 
survey. The baseline study served two purposes. First, the survey quantitatively 
examined the factors identified in the qualitative interview study. This 
quantification enabled key drivers to be identified to inform intervention design. 
Over 60% of participants (n=446) reported storing e-waste at home, and more than 
90% of survey respondents agreed that removing e-waste reduces toxic metal risk 
and saves space, thus validating personal harm and space-saving as motivators. 
Second, the survey delivered the baseline for programme evaluation.

(3) Solution ideation workshop — seventeen stakeholders (including campaign 
managers, industry partners, and researchers) co-designed the intervention. 
Discussions focused on problem identification, target audience selection, 
convenient campus drop-off locations, and crafting key messages.

(4) Campus poll — during the Environmental Week, over 80 staff and students voted 
on proposed campaign logos, ensuring the programme’s visual identity was shaped 
by stakeholder input. The chosen logo was featured on all campaign materials 
during the Build phase (see Figure 3).

Figure 1. Waste not want not pilot programme summary 
Source: Authors’ own work; figure adapted from Lee et al. (2022)

3.2 Build
Informed by Co-creation insights, the pilot programme established a secure e-waste drop-off 
point in accessible campus locations, provided by a local recycling partner specialising in 
repairing, reusing, repurposing and recycling. Acknowledging that behavioural change is 
more likely when the marketing mix is applied (Lahtinen et al., 2022). The marketing mix 
was given full consideration during the solution ideation workshop, which encompassed:

• Product: two clearly labelled e-waste bins (standard 240L capacity).
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• Place: an office building with lifts installed for security and convenience.
• People: staff, students, and local community members are the target audience. The e- 

waste collection point was supervised, acknowledging information safety concerns 
identified in the qualitative study. A pick-up service was offered for staff and 
students, providing further ease.

Figure 2. 18 factors influenced e-waste recycling behavior 
Source: Xi et al. (2025)
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• Partnership: collaboration with a local social enterprise, with continued support post 
the six-week campaign.

• Promotion: a multi-channel approach including posters, flyers, university email, 
social media (LinkedIn, Facebook, Instagram), double-sided A-frame signages, and 
a door-to-door collection service to reduce barriers for participants. Motivational 
messages were tailored to address validated drivers (space-saving and avoiding 
hazardous battery leaks), as shown in Figure 4.

A pre-existing library bin from a private company was recognised as direct competition, and 
all activities were designed to position the new service as the preferred alternative.

3.3 Engage
The Engage phase focused on boosting awareness and participation. The drop-off bins were 
available during business hours, Monday to Friday, with an additional bin provided as 
needed to accommodate high volumes. Engagement strategies included targeted 
communication, both online and offline, which began one week prior to the campaign 
launch. Over 420 flyers were distributed to parked cars, 42 posters were displayed across 
campus, market day stalls were held, and more than 200 direct interactions were reached. A 
pick-up service was provided for a few staff and students.

3.4 Data collection and analysis
To enhance the accuracy of the data measurement records, e-waste volumes collected during 
and after the campaign were quantified using a dual verification process (Cropley et al., 
2022). The research team initially measured all collected items, which were then 
independently measured and verified by the recycling partner. All collected e-waste items 
were recorded by weight in kilograms (kg). A post-campaign cross-sectional survey was sent 
via email and social media to participants (students and staff) and those who agreed to be 
recontacted. Sampling involved both convenience (Etikan et al., 2016) and purposive 
(Palinkas et al., 2015) methods. Quantitative data were analysed using descriptive statistics 
and chi-square tests (Nowacki, 2017), while qualitative feedback was analysed using content 
analysis.

4. Results
A mixed-method approach was employed to evaluate the effectiveness and impact of the 
“Waste Not Want Not” e-waste social marketing pilot programme. This section presents 
results, highlighting overall outcomes, behavioural shifts, participant awareness, and a 
process evaluation of intervention delivery.

Figure 3. Campaign log 
Source: Authors’ own work 
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4.1 E-waste diversion: quantitative outcomes
The intervention employed a six-week, theory-informed social marketing campaign (1st 
June – 14th July 2023) to increase e-waste diversion from landfill on a university campus. 
During the pilot evaluation period (June – August 2023), 570.5 kg was collected at the 
designated drop-off point. Notably, e-waste drop-off participation peaked immediately after 
the campaign concluded (453.2 kg, Aug – Sep 2023), suggesting delayed behavioural 
response and/or continued social influence. Collection subsequently declined to 187.56 kg 
over six months before stabilising, with cumulative diversion reaching 2,055.56 kg by 
October 2025. The results revealed a strong correlation between promotional intensity and 
engagement, with post-intervention decline demonstrating the necessity of sustained social 
marketing efforts to maintain behaviour change.

Figure 4. Poster example 
Source: Authors’ own work 
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4.2 Behaviour and awareness: quantitative outcomes
4.2.1 Campaign awareness and e-waste drop-off. The post-campaign survey results 
indicated that the e-waste campaign was effective in raising e-waste recycling awareness and 
encouraging students and staff to drop off their e-waste. Table 1 presents a statistically 
significant relationship between aided awareness and e-waste drop-off status. Of the 331 
respondents, 82.6% of those who were aware of the campaign (n = 257/311) dropped off their 
e-waste, whereas none of the unaware participants did (n = 0/20). A Pearson chi-square test 
confirmed that awareness was strongly associated with drop-off behaviour, χ2 (1, 
n = 331) = 73.93, p < 0.001, φ = 0.47. A Fisher’s exact test yielded the same conclusion, 
indicating the effect of awareness on e-waste drop-off.

Table 1. Chi-square test and measures for the association between aided awareness and drop status (n = 331)

Aided awareness No drop Drop

Yes 54 (17.4%) 257 (82.6%) χ²(1, n = 331) = 73.93 p < 0.001
No 20 (100%) 0 (0%)

Source(s): Authors’ own work

4.2.2 Changes in home storage of e-waste. Table 2 shows a significant association between 
time (pre vs. post campaign) and whether respondents had ever stored their e-waste at home, χ2 (1, 
n = 757) = 74.35, p < 0.001. Prior to the pilot, 60.1% of participants (n = 268/446) reported storing 
e-waste at home, compared with only 28.3% (n = 88/311) post campaign. Conversely, those who 
did not store at home increased from 39.9% pre-campaign (n = 178) to 71.7% post-campaign 
(n = 223), indicating a substantial shift away from home storage following the campaign.

Table 2. Pre vs. post campaign (store e-waste at home)

Stored e-waste at home Pre (n = 446) Post (311)

Yes 268 (60.1%) 88 (28.3%) χ²(1, n = 757) = 74.35 p < 0.001
No 178 (39.9%) 223 (71.7%)

Source(s): Authors’ own work

Survey respondents were asked to report sources of awareness. The poster message that was 
most frequently recalled was the poster indicating bin location (52%) (Opportunity), followed 
by the poster highlighting the motivation of stop leaky batteries (48.3%) (Motivation), and the 
poster explaining types of e-waste (46.8%) (Capability). Channels that were recalled most 
frequently were Facebook (48.5%), email (43%), Instagram (33%) and posters (27.2%).

4.3 Qualitative insights: participant experience
Qualitative analysis of open-ended survey responses and feedback provides a deeper 
understanding of how the campaign was experienced and perceived.

4.3.1 Awareness and recall of campaign elements. Participants highlighted the visibility 
and reach of the campaign across multiple channels:

I saw the flyers and posters on campus, and received emails about it also.

I got a flyer on my car, so I dropped off a broken item.

Participants commonly recalled seeing A-frame signs, posters in prominent campus locations, 
and market day stalls.
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4.3.2 Improved convenience encouraging disposal behaviour. Feedback indicated that 
the campaign succeeded in motivating action:

I was able to take a lot of stuff there which normally would have gone to landfill or be sitting in a room.

Very convenient and clearly marked. Much quicker than waiting for these items to be picked up.

4.3.3 Campaign experience. Overall, the campaign was well received, with an average 
satisfaction score of 72 out of 100 (M = 72, SD = 18). Respondents particularly valued the 
convenience and clarity of the process. Larger posters and A-frame signs were frequently 
mentioned as effective promotional tools, with some suggesting even more frequent or 
prominent placement in future campaigns. Participants also reported that Facebook was 
more effective for raising awareness than platforms like LinkedIn, indicating that future 
interventions could benefit from focusing resources on the most impactful channels.

Analysis (see Figure 5) demonstrated that peaks in e-waste drop-off were associated with 
periods of intensified campaign communications, suggesting that regular reminders and 
visible promotions are essential to maintaining high participation rates. The initial six-week 
campaign established a foundation for ongoing behaviour change, as evidenced by continued 
use of drop-off points and sustained engagement after the formal campaign ended. The 
qualitative and quantitative findings together reinforce the value of a theory-informed, multi- 
channel, and stakeholder-engaged approach. Notably, the campaign not only increased 
immediate diversion of e-waste but also shifted underlying norms and practices, reducing 
home storage and normalising responsible disposal on campus.

Figure 5. E-waste pick-up and measurements 
Source: Authors’ own work 
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5. Discussion
This study demonstrates the effectiveness of a theory-driven social marketing intervention, 
employing the CBETM framework and COM-B theory in increasing e-waste disposal within 
a university context. The results provide clear evidence demonstrating the effectiveness of a 
social marketing pilot programme. When systematically planned, implemented, and 
evaluated using the CBETM framework, the measurable outcomes are evident.

5.1 Reinforcing CBETM application
This study reinforces the adoption of CBETM for structuring stakeholder engagement, programme 
design, and reporting in an e-waste context, adding to the existing knowledge base of case studies on 
the application of CBETM. In this pilot, the use of seven out of eight social marketing benchmark 
criteria (SMBC), namely stakeholder orientation, competition, theory, insight, marketing mix, 
exchange, and behaviour, ensured a participatory-focused and contextually relevant approach.

5.2 Theory application
The integration of the COM-B model represents a theoretical advancement over many 
previous e-waste and social marketing interventions, which often lack systematic theoretical 
guidance (Willmott and Rundle-Thiele, 2022; Mathew et al., 2023). In this study, theory 
guided every phase, from identifying barriers and enablers (e.g., lack of opportunity or 
knowledge) to designing motivational campaign materials (e.g., avoid leaky batteries). 
Evidence of substantial shifts in both awareness and disposal behaviours confirms the 
practical utility of theory in informing effective solutions.

5.3 Social marketing benchmark criteria application
This study provides empirical evidence of behavioural change, showcasing application of seven out 
of the eight social marketing benchmark criteria (SMBC). This paper aimed to describe how seven 
SMBC were applied within an initial CBETM sequence. This paper demonstrates how the CBETM 

sequence can be applied within any context to achieve behavioural change at the individual level. 
The pilot programme benefitted from comprehensive Co-creation, a multi-channel marketing mix, 
and evidence-based message development, resulting in wide campaign recall and engagement.

5.4 Achieving intended outcomes
The pilot diverted over 1.2 tonnes of e-waste from landfill while achieving strong campaign 
awareness immediately post the six-week communication promotion period. Lasting 
behavioural outcomes have been observed for 29 months. By focusing on practical, 
replicable actions such as installing accessible drop-off points and implementing an 
evidence-based communications campaign, the intervention provides a roadmap for higher 
education institutions. Importantly, the campaign’s ongoing outcomes and participants' 
feedback demonstrate that well-designed interventions can drive both immediate and 
sustained behaviour change, supporting progress towards Sustainable Development Goals.

5.5 Limitations and future research directions
Three limitations arise in this study. First, the study did not apply all eight SMBC. This represents 
an opportunity for future research. Second, only one theoretical model (COM-B) was applied; 
future studies should test additional theoretical frameworks and directly compare the explanatory 
potential of COM-B (2011) with that of alternative behaviour change frameworks (e.g., AIDA 
(Ghirvu, 2013)). Third, the intervention was limited to a single campus in Queensland, Australia. 
University populations in developed countries often have higher sustainability awareness and 
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greater access to recycling infrastructure, which may bias the results and limit generalisability. By 
reporting the intervention design, implementation, and evaluation process, this study provides a 
concrete foundation for future adaptation in broader contexts.

It is recommended that future research should focus on longitudinal and multi-site 
designs, implement SMBC, and incorporate participatory design approaches in the Co- 
creation phase, such as the seven-step co-design (Trischler et al., 2019) or Creating 
Collective Solutions (Rundle-Thiele et al., 2023). Grey and systematic literature reviews as 
well as utilisation of participatory design approaches are also recommended to gain a deeper 
understanding of the array of e-waste solutions and to build a stronger evidence base for 
identifying scalable e-waste reduction interventions capable of driving systemic change.

6. Conclusion
This study contributes to the advancement of social marketing by extending its application into the 
underexplored domain of e-waste management. By systematically applying the Co- 
create—Build—Engage (CBETM) framework and integrating seven Social Marketing Benchmark 
Criteria (SMBC), the research demonstrates how theory-informed, stakeholder-engaged 
interventions can drive measurable environmental behaviour change. The use of the COM-B 
theoretical framework (Michie et al., 2011) throughout the intervention design and evaluation 
phases represents a methodological innovation, addressing longstanding calls for more rigorous 
theory application in social marketing. Importantly, this pilot expands the scope of social 
marketing beyond its traditional health focus, offering a replicable model for sustainability 
initiatives in higher education settings. The findings reinforce the value of participatory design, 
transparent reporting, and multi-channel engagement, contributing empirical evidence to support 
the scalability and effectiveness of social marketing in achieving Sustainable Development Goals.
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