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What Beyond Plastics Gets Wrong About PVC Pipes 
Analysis and Response to Beyond Plastics' The Perils of PVC Plastic Pipes  

  
In April 2023, the U.S. organisation Beyond Plastics published a report titled The 
Perils of PVC Plastic Pipes. The report alleges that PVC pipes for drinking water 
are unsafe, from production to use to disposal. As many communities in the US 
are currently replacing old pipes, the NGO calls for the use of copper pipes rather 
than PVC pipes. The following paper documents that this recommendation is 
based on outdated and demonstrably misleading information about PVC, 
especially in view of the progress that has been achieved in Europe, where a 
combination of strict regulation and voluntary action has led to PVC being used 
safely and increasingly sustainably. If utilities follow the advice from Beyond 
Plastics, it may have dire consequences for human health and the environment.   
 

1. PVC pipe manufacturing is safe 
Beyond Plastics correctly states that PVC is made by polymerisation of vinyl 
chloride, a highly flammable gas. Vinyl chloride recently caught headlines when a 
train carrying the substance derailed in Ohio, USA.  
 
Regulation adopted in Europe shows that it is possible to ensure the safety of 
vinyl chloride transport. In Europe, both vinyl chloride and PVC are generally 
manufactured at the same plant, which means that there is no need to transport 
it. However, around 30% of the vinyl chloride still needs to be transported. On 
average, about 10% of the vinyl chloride produced in Europe is transported by sea 
ship, 9% by rail, 8% by inland waterways and 4% by road. 
 
The distribution of vinyl chloride is subject to strict regulations within all 
countries in Europe, and since 2003 the European Council of Vinyl Manufacturers 
(ECVM) has put in place strong guidelines for its transport. The regulations in 
force in Europe have ensured that no fatal accident has happened for the past 40 
years. 
 
The maximum allowed emissions of vinyl chloride into air and water in the 
European vinyl chloride and PVC plants are strictly regulated.1  
 
Following the discovery of a link between repeated exposure over many years to 
high levels of vinyl chloride and angiosarcoma of the liver, a very rare form of 
cancer aecting the blood vessels of the liver, strict exposure limits have been 
set in the EU to prevent worker exposure.2 EU experts and regulators have set 
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an occupational exposure limit value under which there is no significant risk to 
workers’ health. Typical levels in vinyl chloride and PVC manufacturing plants are 
lower than the limit and are monitored continuously.  
 
Workers are regularly tested for even the lowest levels of exposure, and there 
have been no incidences of angiosarcoma cancer related to exposure.  
 
Additionally, since 1995, ECVM has put in place a voluntary industry Charter for 
the Production of Vinyl Chloride and PVC in Europe. The successive versions of 
this Charter have set increasingly tight limits for vinyl chloride emissions from 
vinyl chloride and PVC plants and for the maximum amount of residual vinyl 
chloride present in PVC resin.3 
 
The Charter also commits the manufacturers to limit workers exposure to vinyl 
chloride as much as technically possible, which comes on top of the very strict 
EU work safety regulations and guidelines for workers’ health and safety.4  
 
The industry-wide compliance with the requirements of the Charters is regularly 
checked by an independent third-party auditing body.  
 

2. PVC pipes preserve drinking water quality 
Beyond Plastics alleges that PVC pipes contaminate drinking water through the 
leaching of “dozens of dangerous chemicals,” including endocrine-disrupting 
substances. 
 
It is well known that PVC pipes do not corrode even after decades of use.5 Nor are 
PVC pipes susceptible to tuberculation, a form of internal corrosion and bio-film 
contamination which can limit flow, increase pumping energy and be a breeding 
ground for bacteria.6 
 
In contrast, a number of studies reveal that copper is vulnerable to corrosion, 
resulting in various health problems. Copper pipes are more prone to the growth 
of Legionella bacteria, which can cause Legionnaire's disease, compared to PVC 
pipes.7 Additionally, the leaching of copper into drinking water has been linked to 
structural failure and gastrointestinal issues.8  
 
Because it is used below its glass transition temperature (80°C), PVC can be 
considered as a functional barrier preventing any low molecular weight 
substances from migrating to drinking water. Migration tests have demonstrated 
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migration levels far below the detection limit of the most modern analytical 
techniques.9 
 
Moreover, the safety of PVC pipe systems for the transportation of drinking water 
in Europe is tightly regulated. Partly by the EU REACH regulation on chemical 
substances, partly by the European Drinking Water Directive and its related 
standards and national legislations, which only allow the use of positively listed 
substances.10 PVC pipe manufacturers are subject to third-party certification by 
accredited laboratories and institutes, who subsequently also carry out regular 
audits to ensure continued compliance.  
 

3. PVC pipes are safe to install 
While Beyond Plastics calls for the use of copper instead of PVC due to the 
plastic’s alleged unsafe installation, PVC pipes can provide a safer work 
environment for installers in several ways.  
 
First, PVC pipes are much lighter than copper pipes, which makes them easier to 
handle and manoeuvre during installation. This can reduce the physical strain on 
installers and minimise the risk of work-related injuries or accidents. The 
lightness also greatly reduces CO2 emissions from transport. 
 
Second, PVC pipes require fewer tools and materials for installation compared to 
copper pipes. For example, PVC pipes can be easily cut using a simple saw, while 
copper pipes require specialised tools like pipe cuers or torches. This can make 
the installation process faster, more eicient, and less costly for PVC. 
 
Third, PVC pipes do not require soldering, which eliminates the need for open 
flames. This can create a safer work environment for installers and reduce the 
risk of exposure to hazardous materials or fire-related accidents. 
 
Finally, PVC pipes are also resistant to corrosion and do not require the same level 
of maintenance as copper pipes. This can reduce the frequency of repair work 
and minimise the disruption to the work environment. 
 

4. PVC pipes are easy to recycle and are increasingly being recycled 
Beyond Plastics repeats the often-heard myth that PVC is diicult to recycle and 
requires separation from other plastic types before recycling.  
 
First, PVC does not dier from other plastics when it comes to recycling. High-
quality plastic recyclates depend on good sorting. 
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Second, several studies confirm that PVC is easily recyclable. Due to the 
material’s composition, PVC pipes and other rigid PVC products can be 
mechanically recycled 8-10 times without losing their technical properties. This 
applies to both legacy PVC pipes containing lead and calcium-zinc-stabilised 
PVC pipes.11  
 
Regarding potential risks related to the recycling of legacy pipes, the EU 
Chemical Agency finds that recycling lead-containing PVC carries less risk for 
health and the environment than incineration or landfilling.12 
 
The European PVC pipe industry is an integral part of the VinylPlus® programme 
and is commied to increasing the recycling of PVC pipes across the EU. Around 
50,000 tonnes of PVC pipes are recycled each year through VinylPlus. Since 
2000, around 800,000 tonnes have been recycled. In addition, 75,000 tonnes of 
recycled PVC are safely used in new pipes each year. This makes pipes the third 
largest application area for recycled PVC. 
 

5. Dioxin emissions from PVC pipe production are negligible 
Beyond Plastics mentions dioxins as a by-product of PVC production.  While 
dioxins are a serious maer, the European case shows it is possible to solve this 
issue. Europe over the past few decades due to stricter regulations, improved 
technologies, and changes in industrial practices. This also applies to PVC, which 
today accounts for about 0.01% of the dioxins emied from human activities in 
Europe.  
 
The formation of very small quantities of dioxins can only occur during ethylene 
oxychlorination, which is one of the process steps leading to the production of 
vinyl chloride. These dioxin molecules are absorbed by the catalyst, which 
intervenes in a dierent phase from the reactants. This facilitates the removal of 
the catalyst and the absorbed dioxins by filtration and controlled treatment. 
Waste catalyst is handled as hazardous waste and disposed of accordingly. 
 
The latest version of the aforementioned ECVM Charter limits the emissions into 
the air of dioxin-like components from the vinyl chloride plants to 0.08 ng Toxic 
Equivalent (TEQ) by m3 of air. Emissions in water are limited to 0.3 µg per ton of 
ethylene dichloride produced. Ethylene dichloride is the intermediate leading to 
vinyl chloride. The emission limits of dioxins during manufacturing are aligned 
with the strict requirements in place in Europe and must be considered extremely 
low.13 To put this into context, 0.08 ng TEQ is equivalent to 0.00000008 grams of 
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dioxin per cubic meter of air, and 0.3 µg is equivalent to 0.0000003 grams of 
dioxin per ton of ethylene dichloride produced in water.   
 

6. Waste management of PVC pipes is not a significant source of dioxin 
emissions 

According to Beyond Plastics, PVC pipes can contribute to the release of dioxins 
when disposed of in incinerators and landfills since PVC is mainly made from 
chlorine. 
 
Through VinylPlus, the European PVC industry has for more than 20 years 
invested heavily in recycling infrastructure and technology to divert as much PVC 
waste as possible from incineration and landfilling. Currently, it is estimated that 
around 35% of all PVC waste, including pipes, is being recycled.14 Through 
VinylPlus, the PVC industry has tracked more than 7.3 million tonnes recycled 
since 2000, saving more than 14.5 million tonnes of CO2. To further minimise 
landfilling and incineration, chemical recycling technologies are being developed 
to complement mechanical recycling.  
 
EU regulations set strict dioxin limits on incineration plants. Since the 
implementation of these regulations, there has been a significant reduction in 
dioxin emissions from waste incinerators in Europe. According to a report by the 
European Environment Agency, dioxin emissions from waste incineration in the 
EU-27 countries decreased by 83% between 2000 and 2018.15 
 
Lastly, the generation of dioxins in waste incinerators is a complex process that 
depends on several key factors. These are temperature, residence time, air flow 
and incinerator design. The influence of chlorine content in the waste is less 
important.16 PVC is not the main source of chlorine in municipal waste. In other 
words, if all PVC was eliminated from the waste, dioxins could still be formed.17 
 
Dioxin emissions from landfill fires are a serious issue, but again the presence of 
PVC waste is not the determining factor.18 In fact, because rigid PVC is self-
extinguishing, the presence of PVC pipes could well contribute to quelling the 
fire.19  
 
It must be stressed that landfilling is the least sustainable form of waste 
management and should be discouraged. While landfilling is still used in the EU, 
there has been a significant shift towards more sustainable waste management 
practices, such as recycling and energy recovery. This trend is likely to continue 
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as Member States work to meet the targets set out in the EU Landfill Directive 
and transition towards a more circular economy. 
 

7. PVC pipes do not cause benzene emissions from wildfires 
Beyond Plastics reiterates incorrect media stories that suggest PVC pipes 
caused benzene emissions from California wildfires in 2017 and 2018.  
 
The primary source of benzene in forest fires is the combustion of wood. Burning 
homes and other structures are the secondary sources.20 
 
Benzene cannot be produced from PVC combustion in an open-air fire. Some 
reports suggest trace amounts of benzene can be released in a process known 
as pyrolysis when it is heated above 350° C in a highly controlled environment in 
which air is completely absent. However, pyrolysis of buried PVC water mains 
does not occur during wildfires. And, as PVC pipes are buried, they are heavily 
insulated from heat.  
 
In fact, there was no evidence of pipes being burnt in the California wildfires.21 
Thus, PVC water pipes could not have released the benzene found in the drinking 
water in these communities. 
 
The most likely source of benzene in municipal water systems after a wildfire is 
not from burning or melting water mains but from outside contaminants entering 
the system via damaged service lines. When a building burns, the service lines 
that connect to the water mains break, burn, and melt, creating gaps where 
contaminants can enter the water system. As water in the system is used to fight 
the fire, suction draws in contaminants. This process is called backflow and can 
occur regardless of pipe material.22 
 
It has also been suggested that benzene can permeate through PVC pipes after 
accumulating in the soil following wildfires. However, published studies confirm 
that gasketed PVC pipe is highly resistant to permeation from a wide range of 
chemicals, including benzene.23 
 

8. PVC pipes do not contain plasticisers 
According to Beyond Plastics, plasticisers such as phthalates have been 
detected in the leachates of PVC pipes. While PVC pipes are indeed flexible 
enough to accommodate ground movement when buried underground, they are 
made from rigid PVC formulations that do not contain any plasticisers.  
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9. Permeation through PVC pipes is negligible 
The ability of chemical substances to penetrate through pipe walls or joints is 
known as permeability. Rigid PVC itself is impervious to substances such as 
gasoline, benzene, toluene, ethylbenzene and xylene (BTEX), trichloroethylene 
(TCE), and PFAS in groundwater. PVC piping systems have been extensively 
reviewed by water distribution companies, and no significant problems have 
been reported.24 
 

10.   Organotin is rarely used for PVC pipes and fiings in Europe 
The report claims that PVC pipes release harmful organotin chemicals. In Europe, 
organotin is not used for PVC pipes, except for specific applications requiring 
high chemical resistance and some fiings manufactured in Southern Europe. 
Instead, manufacturers use calcium-zinc based stabilisers, which are non-
hazardous and do not aect the drinking water characteristics in any way.  
  
However, because there are many dierent types of organotin, environmental 
advocacy groups have used this to sow confusion about the safety of organotin 
stabilisers used in PVC pipe manufactured in North America and in rare instances 
in Europe.  
  
Studies have shown that one organotin, dibutyltin dichloride (DBTDC), may 
cause adverse health eects. Yet this substance is not present in any of the raw 
materials used in European or North American PVC pipe, nor is it formed at any 
point during pipe manufacture, installation, or use. 
  
In the U.S. and Canada, the raw materials used to make PVC pipe often include 
heat stabilisers that contain tin. These organotin stabilisers have been tested 
and found to be safe for use in potable water applications. Certification to 
NSF/ANSI Standard 61 confirms that leaching of organotin stabilisers used in PVC 
water pipe is not a concern.  
  
The boom line is that PVC pipe produced in Europe and North America does not 
contain dibutyltin dichloride and the tin stabilisers that are used are not a health 
risk. 
 

11.  Copper production harms human health and the environment 
Beyond Plastics’ call for copper instead of PVC carries severe environmental and 
health risks if utilities in the U.S. and elsewhere heed the recommendation. 
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First, copper production is widely considered to be one of the most significant 
sources of dioxins.25 
 
Second, copper mining causes land degradation, increased deforestation and 
water and air pollution from sulphuric acid.26 According to the U.S. Environmental 
Protection Agency, the mining of copper has the highest waste generation 
among metals, with leaching of radioactive rock and tailings to groundwater as a 
major problem.27 
 
For workers, copper mining and production can have fatal consequences. Not 
only do mining accidents result in human fatalities, but copper smelting and 
refinery are also known to cause cancer for workers.28 As these burdens are 
mainly borne by people in the Global South and marginalised vulnerable 
populations in the U.S. and other high-income countries, copper mining and 
production may well be an example of environmental injustice.29 
 
Further, the environmental toll of non-plastic pipes has been well documented by 
several independent comparative LCAs.30 In virtually all instances, PVC has a 
much lower environmental footprint, including greenhouse gas emissions, than 
non-plastic materials. 
 
 

Conclusion 
Beyond Plastics' report on PVC pipes is based on outdated and misleading 
information. The use of copper pipes as a safer alternative could have unintended 
consequences for both human health and the environment. Especially as the 
example of European regulations and industry-wide voluntary charters shows that 
PVC production and use are safe and increasingly sustainable. PVC pipes are a safe 
and reliable option for drinking water systems, with long service life and minimal 
impact on water quality. And the European PVC industry is commied to sustainable 
development, including increasing the safe recycling of PVC pipes and other PVC 
products in the coming years.  
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