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Abstract 

As Australia approaches a significant wave of photovoltaic (PV) system retirements over the next 
decade, the country faces pressing environmental and economic challenges related to end-of-life 
(EOL) management. These challenges are not solely technological or economic but are profoundly 
influenced by social factors—particularly consumer attitudes, behavioral trends, and demographic 
influences. Despite the critical role these social factors play in the successful implementation of 
sustainable practices, research in this area has been sparse. This study aims to fill this gap by 
exploring the social views of Australian consumers regarding the EOL management of residential 
PV systems, focusing on their behaviors and attitudes toward second-hand PV panels, recycling, 
and repair/reuse standards.  
 

Introduction 

The widespread adoption of solar photovoltaic (PV) systems in Australia has significantly contributed 
to renewable energy generation. However, a significant challenge lies in managing the end-of-life 
(EOL) of these panels. Improper disposal of EOL panels can lead to environmental hazards due to 
the presence of toxic materials. While the technical and economic aspects of PV EOL management 
are crucial, social considerations also play a vital role [1]. Consumer behaviour directly influences 
the adoption of responsible disposal practices and the overall success of sustainable initiatives [1]. 
There has been a lack of Australian social view (consumer behaviour) research on residential PV 
system EOL management. Hence, this study aims to investigate Australian social views (consumer 
behaviour) regarding residential PV system EOL management. We further explore the correlation 
between these views and demographic variables, such as age.  
 

Methodology 

This study utilizes primary data from a survey conducted in 2022, which sampled 1,006 Australian 
residents across diverse demographic backgrounds. The survey aimed to capture a broad spectrum 
of views on solar PV panels, including perspectives on purchasing second-hand panels and 
supporting recycling and repair/reuse standards. The collected data were subjected to a 
comprehensive statistical analysis using Python 3.9. Key analytical methods employed include 
weighted averages to gauge general sentiment, ordinal logistic regression to explore the likelihood 
of certain behaviors, and multivariate analysis of variance (MANOVA) to assess the impact of 
demographic variables on consumer attitudes. Additionally, multivariate ordinal regression was used 
to model the probability of consumer support for various EOL management practices based on 
demographic characteristics such as age, income, and education level. 
A survey was conducted in 2022 on a sample of 1006 Australians with diverse demographic 
backgrounds. The survey aimed to gather their perceptions and attitudes towards solar PV panels, 
with a separate focus on EOL management practices. The collected data were analyzed using 
Python 3.9 (Spyder). The selection of statistical methods was based on the nature of the data and 
the relationships between the survey questions. The employed statistical methods include: 

• Weighted average 
• Ordinal logistic regression 
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• Multivariate analysis of variance (MANOVA) 
• Multivariate ordinal regression  

Preliminary Results 

The analysis revealed a complex landscape of consumer attitudes toward PV system EOL 
management in Australia. Overall, there was strong support for the establishment of recycling and 
repair/reuse standards, reflecting a positive orientation towards sustainability. Specifically, the data 
showed that: 

• Second-Hand PV Panel Purchase:  

 
Figure 1. Consumer Attitudes Toward Second-Hand PV Panels and Recycling Standards. 

As observed in Figure 1, there is strong support for recycling and repair/reuse standards, reflecting 
a positive attitude toward sustainability in the PV industry. This aligns with broader trends towards a 
circular economy, where resources are kept in use for as long as possible [2]. This public 
endorsement for responsible EOL management practices presents an opportunity for policymakers 
and industry stakeholders. By collaborating to establish effective recycling and repair/reuse 
programs, they can address public concerns and ensure solar energy remains a sustainable and 
environmentally friendly energy source throughout its entire lifecycle. 

• Repair and Reuse Standards:  

Table 1. MANOVA of Age and Level of agreement on PV Panels Advantages. 

Effect Criterion Test Statistic F Value Num DF Denom DF 𝒑𝒑-value 

Intercept Wilks’ 0.265 307.086 9 996 .000 

 Pillai’s 0.735 307.086 9 996 .000 

 Hotelling-Lawley 2.775 307.086 9 996 .000 

 Roy’s 2.775 307.086 9 996 .000 

Age Wilks’ 0.838 21.453 9 996 .000 

 Pillai’s 0.162 21.453 9 996 .000 

 Hotelling-Lawley 0.194 21.453 9 996 .000 

 Roy’s 0.194 21.453 9 996 .000 
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The MANOVA results in Table 1 indicate a significant overall effect of age on the level of agreement 
regarding advantages of PV panels - people of different ages tend to have different opinions about 
the benefits of solar energy. Once again, younger generation (ages 18-40) tend to show higher levels 
of agreement on PV Advantages. The p-values for all tests are very low (close to 0), suggesting a 
rejection of the null hypothesis that age has no effect on the level of agreement. Each individual test 
for age also shows significant results, reinforcing the conclusion that age is a statistically significant 
factor in influencing the participants' opinions on PV panels' advantages. 

• Impact of Demographic Variables:  

Table 2. Multivariate ordinal regression of PV panel support against PV panel reuse 

Variable Odds Ratio 95% CI 𝒑𝒑-value 

Q47a. Level of Support for for PV Panel Reuse    

        2 1.56 [0.275, 0.620] .000 

        3 1.36 [0.164, 0.450] .000 

        4 1.56 [0.253, 0.639] .000 

        5 (Strongly Agree) 1.62 [0.218, 0.746] .000 

Q47b. Level of Support for for PV Panel Reuse 

(only with guarantee of 10 years) 

   

        2 1.66 [0.301, 0.620] .000 

        3 1.54 [0.269, 0.620] .000 

        4 2.17 [0.586, 0.620] .000 

        5 (Strongly Agree) 3.01 [0.826, 0.620] .000 

* Level of Support for PV Panel Installation = 1 (strongly disagree) has been chosen as the base  

category, which is why it does not appear in the table. 

 
The Multivariate Ordinal Regression in Table 2 results indicate that higher levels of support for both 
general PV panel reuse (Q47a) and PV panel reuse with a 10-year guarantee (Q47b) are associated 
with significantly increased odds ratios across all response categories (2, 3, 4, and 5). The p-values 
for all odds ratios are reported as 0.000, suggesting a high level of statistical significance. The results 
imply that as the level of support for PV panel reuse increases, the odds of expressing agreement 
with the reuse across different categories also increase significantly. The 95% confidence intervals 
for the odds ratios do not include 1, further supporting the significance of the associations. 

Discussion 

The findings of this research advocate for a holistic approach to managing EOL solar panels in 
Australia. This approach should integrate both techno-economic considerations and the social 
aspects highlighted in this study. The strong public support for recycling and repair/reuse initiatives 
signifies a positive outlook on sustainability within the solar panel industry. This is particularly evident 
among younger generations, suggesting a growing emphasis on responsible environmental 
practices. 
The insights from this research offer valuable guidance for policymakers and industry stakeholders 
in developing effective policies and strategies for managing EOL for PV panels in Australia. Here are 
some key considerations: 
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• Promoting Responsible Disposal: Public education campaigns and policy initiatives can raise 

awareness of the importance of responsible EOL management and encourage participation 
in recycling and reuse programs. 

• Developing Recycling Infrastructure: Investment in robust recycling infrastructure is crucial 
to handle the anticipated surge in EOL panels and ensure environmentally sound disposal 
practices. 

• Standardization for Repair and Reuse: Establishing clear standards and guidelines for the 
repair and reuse of solar panels can increase consumer confidence and promote the 
adoption of circular economy practices within the industry. 

• Engaging Younger Generations: Leveraging the sustainability focus of younger 
demographics can be instrumental in promoting responsible EOL management practices. 
Policymakers and industry leaders can collaborate with youth.  

Conclusion 

This research provides valuable insights into the social dimensions of PV system EOL management 
in Australia, emphasizing the need for a holistic approach that incorporates both technical and social 
factors. The strong consumer support for recycling and repair/reuse standards points to a 
sustainability-positive mindset within the Australian public, particularly among younger generations. 
Policymakers and industry stakeholders can leverage these insights to design and implement EOL 
management strategies that align with consumer expectations and contribute to the broader goals 
of environmental sustainability and circular economy. 
Future research should continue to explore the intersection of social and technological factors in 
EOL management, with a focus on developing targeted interventions that address the specific needs 
and concerns of different demographic groups. By doing so, Australia can ensure that its transition 
to a sustainable energy future is inclusive, equitable, and effective.  
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