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How a Cap and Trade System Can 
Reduce Single Use Plastic Pollution 

 
Plastic waste reduction measures have been implemented in over 120 countries (OECD, 

2022) and yet continue to increase year over year with more evidence pointing towards the 
detriments of human health as a result of plastic contamination in our ecosystem and 
physiology.  
 

Cap and trade systems have proven effective for reducing carbon emissions with a 
reduction in market failures (Flachsland et al, 2011). This concept could be applied to the 
production of plastic in order to meet these same goals, as plastic is a broad category with 
many useful cases, there exists a market failure with the current system incentivizing inefficient 
use of these materials causing an overproduction of plastic as the negative externality of 
environmental impact is not accounted for. Global plastic production is expected to triple by the 
end of the century with a business as usual scenario. [Figure 1.] (Stegmann et al., 2022) 
 
 
 
 
 
 
 
 
 
 
 
 
 

Types of plastic fall into 7 main categories globally that account for over 80% of 
produced plastic known as commodity plastics (Andrady & Neal, 2009), all with differing levels 
of environmental impacts. Current efforts to levy a blanket plastic production tax have been 
minimal and focus on weight or the analysis of plastic characteristics as the taxable factors, 
targeting primarily single use plastic. Environmental costs throughout the entirety of each plastic 
type’s life cycle is not easily measurable given the nearly endless use cases that plastic has 
taken form of (Andrady & Neal, 2009) but must be holistic to avoid gaps that result in lax 
enforcement and negligible outcomes. However to avoid the constant policy game of catch up, a 
cap and trade system on the production of all plastics regardless of use case would reduce 
administrative burden as market forces would self-regulate as in the case of carbon emissions 
cap and trade systems (Flachsland et Al., 2011). 



 

Markets are capable of producing an equilibrium with proper regulation and cap and 
trade systems have proven effective when considering uncertainties (Flachsland et Al., 2011), of 
which plastic has many. Because the goal of a cap and trade system is not to eliminate the 
regulated entity [plastic], but to optimize its production and minimize market failure, single use 
plastics are an ideal use case for a cap and trade market as the limits of production will create 
market forces that maximize the marginal benefit of plastic usages. 
 

Single use plastics take many forms and account for a large majority of plastic pollution 
(OECD, 2022). The incentives to optimize the manufacturing processes so plastic is only used 
where it maximizes marginal benefits are not being implemented at scale in a sufficient manner. 
The marginal benefit of a single-use plastic protecting a syringe’s sterility is far greater than 
protecting a bar of chocolate. In a cap and trade model on plastic production, the system would 
allow producers to price in these benefits and optimize the supply chain of single-use plastics so 
that the marginal benefit of plastic usage is greatest while minimizing negative environmental 
impacts.  
 

The current structure of applying a blanket production tax on plastic production does not 
account for the different characteristics of plastic types. For example, Polystyrene (Type 6 
plastic, aka styrofoam) has a far greater negative environmental impact by virtue of its chemical 
structure. Polystyrene is easily broken down into microplastics and being 95-98% air by weight 
(Kwon et al., 2014), a tax focused solely on weight by plastic type would not account for these 
factors. Similarly, a plastic production tax by weight that would mimic a carbon emissions tax, 
would miss out on the volume of plastic being created. As polystyrene is majority air by volume, 
this facet of production is unaccounted for by most attempts at regulation.  

 
The utility of polystyrene is vast, as it can act as insulation, which has a far greater 

marginal benefit than a single-use takeout food container, which is why this use case of food 
containers is being regulated to make up for the market failure of overproduction with minimal 
benefit. The functional utility of plastics in general cannot be understated as it remains a key 
component of items like paint, glue, medical equipment, food storage, tires and much more 
(Andrady & Neal, 2009).  

 
Society as a whole is addicted to plastic and the development of alternatives has 

stagnated thanks to the systemic failures that incentivize path dependency on plastic as a 
ubiquitous solution. A cap and trade system for the production of plastic would create incentives 
to target the optimization of production where the benefit from the usage of plastic is greatest. In 
the following figure [Figure 2.], we could see how this cap and trade system would work in 
reducing overall plastic production with the example of medical goods and food goods that use 
single-use plastic. In a broader approach to reduce plastics entirely, the example of durable 
goods could substitute for the usage of single use plastics in the medical field, and single use 
plastic as a whole for the usage of single use plastics in food products. 



 

 
Figure 2. Model for a Cap And Trade System on the Production of Plastic and its effects on the 

usage of single use plastic for food driven goods and medical goods in year 2050. 
 

Additionally, as proven with carbon emissions, this cap and trade system should be a 
global agreement in order to reduce leakages (OECD, 2022), as plastic pollution is a global 
problem. A flat tax on carbon emissions has demonstrated to produce more environmental 
justice gaps, as it often ends up being a regressive tax (Pereira et Pereira, 2019) which is why a 
cap and trade system is better suited for reducing single use plastic production. The ways we 
measure plastic production, namely carbon emissions of the production and production of 
plastic pollution by metric tonnes, fails to account for the economic markets of the use of plastic 
which creates further environmental justice gaps. This gap is observable in systems for 
single-use plastic bags as well in the case study of China (Zhu, 2011) where marginalized 
communities proceed to absorb the environmental cost of additional single-use plastic usage 
when no alternatives for that market sector are presented.  
 

Regulating specific types of plastic uses has been proven to be somewhat ineffective as 
communities eventually adapt to the increased cost such as the case of Ireland with plastic bag 
usage dropping 94%, with eventual regrowth over the years (Convery et al., 2007). Cap and 
trade markets are easier to regulate on broader objectives through shifting the target cap with 
the evolution of the market, until their influence on market innovations are widely adapted.  
 

Additionally, regulating the total amount of units of plastic in circulation would be far too 
difficult. A system of cap and trade accounting for weight, volume, and type would sufficiently 
encourage the optimization of single-use plastic efficiency. On-top of existing carbon markets, 
producers would analyze the value of allocating their production towards plastic, overall driving 
up cost. A post-producer transformation of plastic would be much more keen to pay a higher 
price towards their usage of plastic if the marginal benefit is greater than the environmental 
impact of that unit of plastic and carbon emission production.  



 

The goal of a cap and trade market for plastic would be to find alternatives for plastic, 
specifically virgin plastic, as it is the most carbon intensive usage. A cap and trade economy for 
plastic would help utilize the building stock of plastic waste for recycling under a Circular 
economy model (Stegmann et al., 2022). Recycling rates vary widely globally but within Canada 
sit around 16% for plastic packaging (Canada Plastic Pact, 2024). If the maximum amount of 
new plastic being allowed to be produced did not affect recycled plastic, market forces would 
incentivize the efficient usage of recycled plastic as the surplus of recyclable plastic material 
would grow in comparison to the availability stock of more valuable virgin plastic, as cap and 
trade would feed into a circular economy policy approach see [Figure 3] 
 

 
(Stegmann et al., 2022) 

 
A cap of overall plastic production would optimize the allocation of plastic production 

towards the most beneficial use cases, opposed to other market interventions. The cap and 
trade market would then produce alternatives to plastic under these conditions as innovation is 
spurred by incentives to diverge from the reliance of plastic in production chains, creating a 
feedback loop. This positive reinforcement on the supply chain would extend as the cap on 
plastic production is adjusted over time. The environmental cost of plastics may be too large to 
measure (OECD, 2022), but policies such as cap and trade markets have proven to deliver 
efficient market results in the face of uncertainties which makes it the ideal case for the 
reduction of single use plastic and its many varieties. 
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