
Plastics are manufactured from natural materials, 
including crude oil, natural gas, coal, cellulose, salt, 
grains, corn, potatoes, palm and sugar beet (SAICM & 
UNEP, 2020). Globally, the low prices for oil and gas 
make these the most commonly exploited resources 
for the production of resins, which are further used to 
create plastic products (Mepex, 2017; Hopewell et al., 
2009). Whether producers use oil or gas is contingent 
upon price and availability, since the process for 
producing plastic is similar for either feedstock 
(Hamilton et al., 2019). 

In general, after oil or gas are extracted from the ground, 
they are transported to a refinery, where they are 
separated into component parts – ethane, propane, 

The determination of the true costs of producing plastics is complicated by a web of subsidies; 
market forces; by market externalities* related to greenhouse gas emissions; and the disposal 

costs at end of product life. The hidden environmental costs of plastic are at least 10 times 
higher than the market price. While the prices paid in the production of plastics are low, the 

true costs are high and hidden from view.

* Externalities refer to situations when the effect of production or consumption of goods and services imposes costs or benefits on others 
which are not reflected in the prices charged for the goods and services being provided (OECD, 1993)

and hundreds of other petrochemical products – some 
of which are used for the production of plastics (Shaw 
& Sahni, 2014). These chemical components are sent 
to facilities where they are turned into olefins – the 
base for most plastics – the most common of which 
are ethylene and propylene (Kajaste & Oinas, 2021). 
Then comes the polymerization process, in which light 
olefin gases – monomers – are transformed into higher 
molecular weight hydrocarbons – polymers (Hamilton 
et al., 2019). The next step is compounding, where 
various blends of materials are melt-blended into 
thermal, physical, aesthetic, and electrical formulations 
and then pelletized, followed by a moulding process, 
which converts these pellets into finished or semi-
finished plastic products (Baheti, 2021).
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Prices and costs

New virgin plastics are generally preferred to their 
metal, glass, and ceramic counterparts (dependent on 
the product) due to their lower market price, which is 
attributable to some extent to the large subsidies for the 
fossil fuel industry (Dalberg Advisors & WWF, 2021; IMF, 
2021). Plastic manufacturers exploit economies of scale 
by purchasing long-term contracts for fixed amounts of 
fossil materials at a discount (Daniel, 2020). Such long-
term contracts take advantage of market competition 
and developments in technology and production 
processes to decrease production costs and thereby 
reduce market prices. These market efficiencies 
together with the preference for the characteristics 
of plastic – weight, strength, and the ease with which 
it can be shaped and moulded – make plastic the 
solution of choice in many applications. Calculated 
market costs of plastic produced in 2019 was at least 
US $370 billion (Dalberg Advisors & WWF, 2021). 

The market price of plastics is linked to current fossil 
fuel prices, which can be influenced by demand, 
commodity trading, global crises, natural disasters 
and by other market conditions that make the price of 
plastics subject to volatility. The supply and demand 
for virgin plastics, for example, may fluctuate based 
on the prices of substitutes and on grid energy and 
additive prices (OECD, 2018). Plant closures caused 
by crises or disasters can bring about temporary 
price surges because supplies are often bound to 
a few major petrochemical manufacturing plants 
globally (OpenLearn, 2021). Like other manufacturers, 
petrochemical manufacturing plants have been 
stricken by the COVID-19 pandemic. In fact, the post-
pandemic economic recovery and energy crises has 
resulted in rising crude oil and natural gas prices (IEA, 
2021; IEA, 2022). 

In 2021, plastic substitutes became more expensive 
as several commodity prices increased, such as metal 
prices, which rose by 48 per cent (WB, 2021). Moreover, 
grid electricity prices affect the cost of virgin plastic 
production considerably, given that plastics are 
one of most energy-intensive materials to produce 
(OECD, 2018; Gutowski et al., 2013). According to the 
International Energy Agency (2021), power prices are 
already affecting operations of electricity-intensive 
industries. In addition, plastics with more additives – 
stabilizers, antioxidants, processing aids, lubricants, 
and pigments – are generally more expensive 
(OpenLearn, 2021), and a 2021 surge in additive prices 
of up to 10 per cent further increased the price of 
plastics (Sherman, 2021). 

Market externalities – the hidden costs

The hidden costs associated with the environmental 
consequences of plastic production and the efforts 
required to alleviate those consequences add 
significantly to the true cost of plastic production. 
These hidden costs are not included in market prices. 
They are external to the traditional economic model, 
and are borne not by plastic producers, plastic 
product manufacturers or consumers, but by society 
at large in the form of compromised environmental 
quality and by the implementation of abatement 
measures and environmental policies (RDC, 2003). All 
of the extraction, transportation, and manufacturing 
processes involved in bringing a plastic product to the 
market result in externalities including natural resource 
depletion (Mudakkar et al., 2013) and greenhouse gas 
emissions (Astrup et al., 2009). The production phase 
accounts for the majority of the climate change impact 
linked to plastic product life cycles (OECD, 2018), but 
the mismanagement of plastic waste at the end of the 
product life cycle is another environmental burden. 

The fossil fuels used for the production of plastics are 
non-renewable resources, and their use exacerbates 
resource depletion and environmental pollution in the 
long run (Ahamed et al., 2021). A 2009 report estimated 
that 8 per cent of global oil was being exploited for the 
production of plastics with half going to feedstock and 
half to fuel for the conversion process (Al-Salem et al., 
2009). Ten years later, 10 per cent of global oil production 
was being devoted to plastic production (Jefferson, 
2019). The World Economic Forum (2016) projected 
that if the current growth in plastics use continued  
as expected, the plastics sector would account for  
20 per cent of total oil consumption by 2050.

The extraction, transportation, and processing of fossil 
fuel feedstocks for the production of plastics releases 
harmful emissions into the atmosphere. These include 
direct emissions, such as methane leakage and flaring, 
emissions from fuel combustion, energy expenditure 
related to drilling, emissions related to land disturbance 
resulting from deforestation for the construction 
of well pads and pipelines and finally, emissions 
resulting from polymer synthesis, resin plasticization, 
the creation of olefins, and other chemical refining 
processes (Hamilton et al., 2019; OECD, 2018). 

The sociable lifetime cost of plastic produced in 2019 
was calculated between US$2.7–4.8 trillion, and is 
expected to skyrocket to US$ 4.9–9.3 trillion in 2040 
(Dalberg Advisors & WWF, 2021). Overall, the hidden 
environmental costs of plastic are at least 10 times 
higher than the market price for plastic (CIEL, 2019; 
Dalberg Advisors & WWF, 2021).

DEBUNKING PLASTIC MYTHS MYTH #1



What can we do?

Businesses can adopt improved designs, more 
robust  business models; governments can 
develop and adopt public policies on subsidies and 
procurement; extended producer responsibility; 
and can use taxes and regulations to provide 
incentives and disincentives to reduce production. 
Extended producer responsibility can compensate 
for some of the costs of negative externalities, but 
eventually the plastics market must become circular.

1. Consider the plastic life cycle  

The plastic life cycle is rarely considered at a 
holistic level – production, consumption and waste 
management. Measures should be taken to develop 
supporting tools to map out and understand the 
real  environmental, economic, social, and technical 
costs of plastic. Such tools can lead to best policy 
interventions and can monitor the progress of 
the measures over time. For instance, the plastic 
packaging sector can apply the Complex-Value 
Optimization for Resource Recovery tool, which helps 
local and national governments assess and monitor 
plastic packaging and waste management system 
(Iacovidou et al., 2020).  

2. Adopt designs and business models that improve 
recycling and prolong useful life

The idea behind the design-for-recycling strategy 
– a key step in the shift to circularity in the plastics 
market – is to extend the useful life of plastic products 
as long as possible through redesign that enables 
better and easier recycling at the end of product life. 
The approach includes such changes as the removal 
of certain polymers and toxic additives from plastic 
production processes (SYSTEMIQ & Handelens 
Miljøfond, 2021) and the development of more durable, 
recyclable products with fewer environmental impacts 
(UNEP, 2017). 

3. Realign subsidies to current conditions 

Governments can end the fossil fuel subsidies 
that distort the market in favour of plastics. New 
environmental conditions call for new subsidy 
schemes, and the elimination of fossil fuel subsidies, 
which is long overdue. It is apparent that the barriers 
to removal of these subsidies are substantial – the 
political power of the industry, the fear of job losses, 
and the fear that higher energy prices might hinder 
growth or trigger inflation (Urpelainen & George, 
2021). The removal of fossil fuel subsidies would, 
however, increase the price of virgin plastic by raising 

the price producers pay for fossil fuels, and would 
thus improve the competitive position of recycled 
plastic at least in terms of price. The provision of 
subsidies that promote the use of environmentally 
friendly alternatives to fossil fuels may be part of 
a government strategy to reduce greenhouse gas 
emissions (International Energy Agency, 2018).

4. Develop and adopt public policies that move 
towards a circular plastic economy

An active role for government is critical to the 
implementation of a circular economy, incentives and 
market-based instruments such as taxes are proven 
strategies (Cornago et al., 2021; Vora et al., 2021). 
Plastic taxes have the goal of nudging the market 
towards pro-environment behavior, and should target 
specific objectives (Walker et al., 2020). The Irish 
plastic bag levy, for example, met its objectives by 
decreasing plastic bag consumption by about 94 
per cent during the first years of its implementation 
(Convery et al., 2007).

Dozens of countries have already instituted partial bans 
on single-use plastic items, such as cups, straws, and 
non-biodegradable plastic bags (UNEP, 2018). Of the 
10 per cent of global oil production that was used for 
plastic production, 40 per cent was dedicated to making 
single use plastics (Jefferson, 2019). Governments at all 
levels, therefore, have significant opportunities to use 
environmental regulations to reduce the proliferation 
of single-use plastic items along with the associated 
greenhouse gas emissions and waste.

5. Implement Extended Producer Responsibility

Extended Producer Responsibility (EPR) is a policy option 
intended to hold manufacturers responsible for the 
post-consumer treatment or disposal of their products. 
In practice EPR, should result in design changes that 
reduce the impact of market externalities by lessening 
emissions in the production process or by enabling the 
product waste to be recycled effectively and efficiently. 
Some systems define specific recycling targets. EPR 
is normally based on a system whereby producers pay 
a fee for the management of their products’ waste. 
Extended Producer Responsibility schemes are a step 
towards a circular economy for plastics.

Governments can also set an example and make 
a difference by their own actions by adopting 
green procurement policies that consider the life 
cycle impacts of the goods and services they buy. 
Procurement policies on waste, for example, can 
specify processes and packaging that encourage 
reuse and recycling or that generate less waste.
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