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1 Introduction

Construction and demolition (C&D) waste represents up to 50% of the waste filling New Zealand's (NZ) landfills (Level, 2020), with plastics contributing about 4% (Ministry for the Environment, 2007). This percentage is high compared to the global rate for C&D waste, estimated to represent 36% of waste going to landfills (Alhawamdeh et al., 2024). In Auckland, NZ's most populous city, ~25,000 tons of plastic waste are deposited in landfills annually (Berry et al., 2022). Additionally, NZ's waste management processes lag those in the United Kingdom (UK) and Europe, as most construction waste in NZ is not sorted on-site and instead co-mingled (Low et al., 2020). Berry et al. (2022) ask, “For a single sector that produces such large quantities of waste, including plastics, why is there a lack of any significant focus on waste management?”

The process of extracting fossil fuels and creating plastics emits vast amounts of greenhouse gases, which is a critical driver of climate change. The global call to embrace a circular economy through reuse, renew and reduce practices drives a shift toward earth-based, bio-based and low-carbon materials (Ministry of Business, Innovation and Employment, 2024). To prevent the worst consequences of climate change, humanity needs to limit global temperature increase to 1.5°C. New Zealand has committed to this goal under the Paris Agreement, aiming for net-zero carbon emissions by 2050 [Climate Change Commission NZ (He Pou a Rangi), 2024]. However, the 2022 Global Status Report for Buildings and Construction revealed that the sector has fallen behind its decarbonization target of 2050 (United Nations Environment Programme, 2022). This problem is increasing as the use of plastics in construction has risen in recent years due to the industry's growing reliance on plastic products. This includes new products such as plastic building shrink wrap, and the replacement of traditional materials with plastic alternatives, like plastic pipes (Office of the Prime Minister's Chief Science Advisor, 2023).

The vast array of construction plastics needs to be sorted if they are to be reused or recycled. The most preferred approach is to reduce the amount of plastic used (waste minimization), working through the stages of reuse and recycling before the last resort of landfill disposal (waste management). It is important that there is continued focus on reducing the use of raw virgin materials, which occurs mainly during the design stage of construction and should be supported by a sustainable procurement strategy (Poon et al., 2003; Osmani et al., 2008; Andrews, 2015).

So why is NZ lagging so far behind? This opinion piece consolidates findings from recent research studies to understand the plastic waste problem, and explore both on-site and off-site barriers to reducing, reusing, and recycling plastic waste. Drawing on insights from case studies, we aim to identify solutions to these barriers. First, let us examine the factors in the broader environment that influence plastic waste recycling before construction begins on-site.



2 Discussion


2.1 Off-site factors

To understand specific barriers to waste management, Ferriz-Papi et al. (2024) examined 54 research articles and applied the PESTLE network (Political, Economic, Social, Technological, Legal, and Environmental) to study challenges to C&D waste management. These barriers included high investment requirements, lack of regulations, cultural attitudes, technological limitations, and the need for better data management and innovation in waste segregation. The challenges most discussed in the literature (which could be classified as off-site barriers) were inadequate regulations and additional costs of sustainable waste management. Similarly, Alhawamdeh et al. (2024) undertook a systematic literature review of 55 scientific articles (2020–2023) to determine the drivers that support C&D waste management for a circular economy. The main drivers identified were: a more regulated, digitally connected, collaborative and skilled sector; consideration of the full supply chain in the whole life cycle of a construction project; the waste value chain.

Ferriz-Papi et al. (2024) note the lack of cohesive regulation as a key barrier. In NZ, sending plastic waste to landfills is currently more cost-effective and straightforward than recycling it. Municipal landfill costs in NZ are currently $60 NZD per ton (Ministry for the Environment, 2022), compared to £103.70 per ton (or $220 NZD) in the UK (HM Revenue and Customs, 2023). Landfill levies tend to coincide with higher recycling rates; for example, the UK has a recorded recycling rate of 93% (Department for Environment, Food & Rural Affairs, 2024), while NZ has just 28% (Berry et al., 2022). This is especially relevant for plastic due to its low mass and high volume. This regulatory mechanism could easily be changed, but the question remains whether NZ has adequate facilities to meet the resulting recycling demand. Are there cost-effective, low-carbon transport options? What are the recycling options for the regions? How do you identify and sort the plastic? Where can you find resources to train and educate staff? These questions underline a complex and overwhelming issue for an industry already navigating a tough economic environment (Figure 1). Despite these many barriers, there is a growing awareness within the industry and a strong desire to do the right thing for the environment and future generations. Recent on-site trials have shown it is possible to address these questions; the results, in terms of reducing plastic waste, have been extremely promising and achievable (Low et al., 2024).
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FIGURE 1
 Off-site and on-site barriers to construction waste management.


Additionally, there is growing recognition within the construction industry that building materials are valuable resources. This shift in mindset is fostering a collaborative effort between government agencies, industry, technology, and communities to drive behavioral change and improve environmental outcomes. One example is a project funded by NZ's Ministry for the Environment, in 2022, through the Plastics Innovation Fund. This $11.5 million initiative focuses on recycling plastic pipe off-cuts, which have traditionally been sent to landfill due to a lack of recycling facilities for construction waste. This project provides a blueprint of how to establish and fund a successful recycling operation. It includes investments in infrastructure to sort, wash and shred PVC and HDPE plastics, as well as developing a collection network in partnership with a major waste supplier. Additionally, the project conducts research to develop practical on-site solutions for construction sites and raises awareness through a hub of educational resources. The project addresses every step in the process to ensure a seamless circular solution. It underscores the value of collaboration in the NZ construction sector and the potential for the industry to work with global suppliers. This approach supports innovative local waste management initiatives, including supplier stewardship schemes, collaboration with local construction retailers and reverse logistics.



2.2 On-site factors

Over the last 4 years, several studies have sought to improve understanding and awareness of on-site plastic C&D waste in NZ. Hernandez et al. (2023) and Low et al. (2024) conducted plastic waste audits at various construction sites in Auckland to identify and measure the plastic waste stream. Low et al. (2020) identified considerable barriers to reducing, reusing and recycling plastic waste streams, including health and safety considerations, material contamination (such as soil, food, concrete, and non-plastic items) and the need for education and training for on-site waste management. To test these barriers, Berry et al. (2022) conducted a “foundations to completion” plastic waste audit on a new secondary school in Auckland, NZ, to trial separating and sorting waste. Several on-site barriers were identified; in this case, contractors could only recycle 21% by mass of all plastics generated (including all PVC pipework and polystyrene). Berry et al. (2022) concluded that this outcome was partly a reflection of the lack of staff training and site visits (due to COVID-19), the lack of a recycling culture on-site, and the lack of engagement from subcontractors. Berry noted that an essential factor was using dedicated reusable bags for sorting rather than co-mingled skip bins, which encourage poor waste management practices. Another barrier was the lack of clear and appropriate signage on-site (including images of waste types).

Low et al.'s (2024) study found that by implementing on-site plastic waste separation, training and appropriate signage, an Auckland residential construction site was able to divert 66.4% (wt.) of plastic waste from landfill through reuse and recycling. In this case study, the cost of sustainable waste management (separating all waste types) was ~2.3-fold more expensive than “traditional” waste management (using commingled landfill bins). Plastic waste management itself accounted for about 0.11% of the total project costs. However, these costs are specific to this site and will differ based on location, available transportation, recycling operators, and site size. The site owner did not find the increased cost for sustainable waste management to be unreasonable, and the additional cost passed onto each homebuyer was ~0.16% of the house's selling price.

Insights from informal discussions with on-site managers during case studies (PIF-funded projects) support the research findings (Berry et al., 2022). Signage with imagery is identified as a critical factor in overcoming language barriers for non-English speakers, and for quick identification of waste types. Other printed information such as posters, signage, and images were preferred, as online information is less accessible due to limited internet and phone access on construction sites. Education and training are essential and best kept simple and easy, with roles and responsibilities for waste management being outlined alongside health and safety protocols. While these case studies took place in NZ, many of the findings (factors to drive on-site separation of waste) can be implemented on any site.

Alhawamdeh et al. (2024) investigated why contractors fail to segregate construction waste. They identified key factors such as management effort, site space limitations, labor, cost, and interference with day-to-day construction activities. Effective waste management requires commitment across all organizational levels, starting with involving the site management early in the project; this ensures they are engaged and will encourage the site team to carry out proper waste segregation. In addition, having a designated person for waste management is another key strategy. This role involves overseeing everyday waste sorting, communicating with both the site team and waste operators and finding solutions for any issues in the process. Successful plastic waste management on any site involves several steps: correctly identifying and sorting plastic waste, ensuring waste is clean, providing staff training, locating recycling operators, arranging waste transport, timely pickups, and maintaining quality control (Figure 1). Simplifying these processes and providing an educational hub of information is vital to support this change. Whilst the current recycling landscape can be overwhelming and confusing, there is a definite shift toward a culture of sustainability in the construction industry. This is often driven by a younger, more environmentally-conscious generation, which creates a valuable opportunity to improve sustainable waste practices in the industry.




3 Conclusion

The path toward effective plastic waste recycling in the New Zealand construction industry has many off-site and on-site challenges. External barriers include regulatory constraints, insufficient funding and infrastructure, entrenched industry norms and culture, and a lack of training and awareness.

However, the tide is turning. Collaborative initiatives, such as the Plastic Innovation Fund project, demonstrate the potential for successful recycling operations through coordinated efforts involving government, industry, and academia. The increasing awareness, urgency, and commitment to sustainable practices in the construction industry, especially among the younger generation, are promising signs for the future.

New Zealand must improve its plastic waste minimization and management to align with global standards and contribute to a more circular economy. Recent plastic waste trials have produced very promising results, but a concerted, ongoing effort from the industry is needed. Site managers need information and tools to set up and consistently use an on-site sorting area. Site workers will require education and training that is accessible and meaningful, with delegated responsibility for someone to ensure waste is properly sorted and clean. Additionally, ongoing feedback mechanisms and encouragement for site staff are crucial. This effort needs to be supported with updated online resources that clearly outline the process, lists of recyclers, and drop-off and transport options.

The construction industry is increasingly recognizing the need for changes in waste management. New Zealand must seize this opportunity to address regulatory gaps, invest in necessary infrastructure, and adopt innovative localized approaches. By fostering a culture of sustainability and collaboration, the construction industry can lead the way in reducing plastic waste and ensuring long-term environmental sustainability.
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