
Plastics use 
is increasing 
at a rapid 
rate, and this 
is no longer 
tenable.”

countries have agreed that a plastics treaty must lock 
sustainability into the ‘full life-cycle’ of polluting mater-
ials. This means plastics manufacturing must become a 
zero-carbon process, as must plastics recycling and waste 
disposal. These are not straightforward ambitions, which 
is why research — and access to research — is so important 
as negotiations get under way.

Most plastics are designed in a ‘linear’ one-way process: 
small, carbon-based molecules are knitted together with 
chemical bonds to make long and cross-linked polymer 
molecules. These bonds are hard to break, which makes 
plastics extremely long-lasting. They do not degrade easily 
and are difficult to recycle.

Marine litter often grabs the headlines, but plastic  
pollution is everywhere. Landfill sites containing moun-
tains of plastic blight our planet, and minuscule particles 
of plastic are found in even the most pristine environments. 
Such is the scale and persistence of plastics that they are 
now entering the fossil record. And a new human-made 
ecosystem — the plastisphere — has emerged that hosts 
microorganisms and algae1. 

As negotiators get to work, they will need scientists to 
help them address several key questions. Which types of 
plastic can be recycled2,3? Which plastics can be designed 
to biodegrade, and under what conditions? And which 
plastics offer the best chances for reuse4? Moreover, social-
sciences research will be essential to understanding the 
implications of — and inter-relationships between — the 
solutions that countries and industries will have to choose 
from. For example, new technologies and processes will 
have impacts on jobs. These impacts need to be studied so 
that risks to people’s livelihoods can be mitigated.

Mapping out the implications of various approaches to 
greening the plastics industry will also require cooperation 
between governments, industry and campaign organiza-
tions — building on the cooperation that has brought the 
world to the start of negotiations. 

Plastics have made the modern world. They are a staple 
of daily life, from construction to clothing, technology to 
transport. But plastics use is also increasing at a rapid rate, 
and this is no longer tenable — around half of all plastics 
ever produced have been made since 2004. 

It is clear from the UN’s ongoing efforts to tackle climate 
change that it is not enough for a treaty to be legally bind-
ing. Signatories must also be held accountable, with regular 
reporting and checks on progress. Equally important is the 
need for science advice to be embedded in the talks from 
the earliest possible stage.

Last week’s decision is the best start the planet could 
have had to tackling our plastics addiction. But as the hard 
work begins, decision-makers must be able to quickly and 
easily access the very best available evidence that research 
can provide.
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Landmark treaty 
on plastic pollution 
must put science 
front and centre 
A United Nations resolution on greening 
plastics is a positive step. The upcoming 
negotiations must be evidence-based.

O
n 2 March, world leaders and environment 
ministers agreed to start negotiations on 
the world’s first legally binding international 
treaty to eliminate one of humanity’s most 
devastating sources of pollution: plastics. 

This hugely positive step has the power to attack the  
problem as never before. But to achieve this goal, science 
needs to be front and centre in the negotiations. 

Plastic pollution is a massive problem. Some 400 million 
tonnes of the material is produced each year, a figure that 
could double by 2040. Of all the plastic that has ever been 
produced, only about 9% has been recycled and 12% incin-
erated. Almost all other waste plastic has ended up in the 
ocean or in huge landfill sites. More than 90% of plastics are 
made from fossil fuels. If left unchecked, plastics produc-
tion and disposal will be responsible for 15% of permitted 
carbon emissions by 2050 if the world is to limit global 
warming to 1.5 °C above pre-industrial temperatures.

Talks on the treaty are expected to take between two and 
three years and will be organized by the United Nations 
Environment Programme, based in Nairobi. A significant 
feature of the treaty is that it will be legally binding, like 
the 2015 Paris climate agreement and the Montreal Pro-
tocol, a 1987 treaty that led to the production and use of 
ozone-depleting substances being phased out. 

A team of negotiators from different regions is being 
established. By the end of May, they will start work on the 
treaty’s text. According to last week’s UN decision, these 
negotiators will consider “the possibility of a mechanism 
to provide policy relevant scientific and socio-economic 
information and assessment related to plastic pollution”. 
But they need to do more than just consider a mechanism. 
The UN must urgently set up a scientists’ group that can 
give the negotiators expert advice and respond to their 
questions. These science advisers would need to reflect 
the necessary expertise in the natural and social sciences, 
as well as in engineering, and represent different regions 
of the world. 

Nations want the plastics treaty to be more ambitious 
than most existing environmental agreements. Unlike the 
Montreal Protocol, which replaced around 100 ozone- 
depleting substances with ozone-friendly alternatives, 
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