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WE’VE DEVELOPED THIS BROCHURE TO PRESENT THE MOST RECENT AND RELIABLE SCIENTIFIC DATA

IN RESPONSE TO QUESTIONS ABOUT THE HEALTHFULNESS AND SAFETY OF PRODUCTS MADE WITH

VINYL, AND TO PROVIDE BACKGROUND ABOUT THE VINYL INDUSTRY’S 40-YEAR TRACK RECORD OF

COMMITMENT TO PROTECTING PUBLIC HEALTH AND THE ENVIRONMENT. FOLLOWING ARE JUST A

FEW OF THE MYRIAD, COST-EFFECTIVE USES OF VINYL IN EVERYDAY LIFE.

As the material of choice for blood bags and tubing, vinyl

helps to maintain the world’s blood supply and supports

critical healthcare procedures such as dialysis. As a packag-

ing material, vinyl helps to keep food safe and fresh during

transportation and on store shelves, and it provides tamper-

resistant packaging for food, pharmaceuticals and other

products. Because it will not rust or corrode, vinyl is widely

used in water pipes to deliver clean, safe-to-drink water

and in sewer pipes to ensure the integrity of wastewater

handling systems. Vinyl’s resistance to breakdown under

high electrical voltage and its ability to bend without crack-

ing make it the leading material for wire and cable insulation.

Vinyl’s toughness and durability make it the most widely

used plastic for building and construction applications such

as siding, windows, roofing, fencing, decking, wallcoverings,

wall protection and base, and floor covering.

What is vinyl and where does it come from?

Vinyl is essentially derived from two simple ingredients:

fossil fuel and salt. Petroleum or natural gas is processed to

make ethylene, and salt is subjected to electrolysis to sepa-

rate out the natural element chlorine. Ethylene and chlorine

are combined to produce ethylene dichloride (EDC), which is

further processed into a gas called vinyl chloride monomer

(VCM). In the next step, known as polymerization, the VCM

molecule forms chains, converting the gas into a fine, white

powder – vinyl resin – which becomes the basis for the final

process, compounding. In compounding, vinyl resin may be

blended with additives such as plasticizers for flexibility,

stabilizers for durability and pigments for color. Through

various plastics processing operations, manufacturers are

able to offer versatile products with customized performance

characteristics.

Because less than half of the vinyl polymer is from

petroleum feedstocks, and 99 percent of all vinyl produced

ends up in a finished product due to manufacturing efficien-

cies across multiple business segments, it is one of the most

energy-efficient plastics.1



Is the process for manufacturing vinyl
safe for workers, the environment and
the surrounding community?

Yes. The vinyl production process is strictly regulated by fed-

eral, state and local governments, and is essentially enclosed

and computer-controlled, to safeguard the health of industry

workers, people living near vinyl manufacturing facilities, and

the environment. In addition, North American vinyl resin

manufacturers have made a voluntary public commitment to

achieve the goals of the chemical industry’s Responsible Care®

program (www.americanchemistry.com), one of the most

comprehensive and conscientious standards of health, safety

and environmental conduct created by any industry.

Workplace exposures to VCM are limited by the U.S.

Occupational Safety and Health Administration (OSHA) to one

part per million averaged over eight hours. This regulation

was in response to a rare form of liver cancer found in highly

exposed vinyl workers in the early 1970s. The vinyl manufac-

turing process was also reengineered in the 1970s to minimize

worker exposure. No known case of this rare cancer has

been identified in a U.S. vinyl production worker whose work

history began after the stricter OSHA regulations and re-

engineered processing technology were introduced in the

late 1970s.2

The U.S. Environmental Protection Agency (EPA)

regulates air and water emissions and solid waste disposal

associated with the vinyl manufacturing process. The agency

confirmed in 2002 that the vinyl industry was meeting the

“maximum achievable control technology” standard for vinyl

mandated in 1990 by the Clean Air Act. From 1987 to 2000,

facilities operated by all U.S. producers reduced their reported

releases of EDC and VCM by 95 percent and 74 percent,

respectively. In reality, significant VCM emission reductions

were made long before 1987.

Is the production of chlorine safe?

As in all industrial operations, the process of extracting

chlorine from salt is not without risks, but the men and

women who work in the high-tech facilities where chlorine

is produced are highly trained to manage those risks. When

combined with certain other substances, chlorine becomes

beneficial and long lasting. For example, chlorine combined

with sodium forms salt; chlorine with other chemicals forms

85 percent of all pharmaceuticals on the market; and chlo-

rine with hydrogen and carbon forms polyvinyl chloride (PVC),

or vinyl. The long service life of vinyl products translates into

reduced need to dispose of and replace products.

When vinyl is made into products such as commer-

cial flooring, chlorine is in a very stable form, which is

chemically different from the reactive elemental form.

No chlorine is emitted from finished products. The chlorine

component also inhibits the spread of a fire.

What is dioxin and where
does it come from?

Dioxin is not produced intentionally; it can occur when

anything containing chlorine burns. Because chlorine is so

pervasive in the environment, dioxin is a byproduct of natural

events like forest fires, lightning and volcanoes, as well as

of manmade activity, such as burning wood and backyard

trash, diesel vehicle emissions and various manufacturing

processes.
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Dioxin declining as vinyl production rises
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In the past 30 years, dioxin levels in the environment

have sharply and steadily declined while production of

vinyl has more than tripled.

EPA attributes the dramatic declines in dioxin

emissions to regulations and voluntary industry actions. In-

cinerators are a good case in point. Studies consistently show

that dioxin emissions from waste incinerators are primarily

the result of how things are burned, not what is burned.3

Regulations have improved how incinerators operate.

EPA has stated that its “best estimates of emissions

from sources that can be reasonably quantified indicate that

dioxin emissions in the United States decreased about 80

percent between 1987 and 1995, primarily due to reductions

in air emissions from municipal and medical incinerators,

and substantial further declines continue to be documented.”4

By 2004, EPA estimates dioxin emissions will be down more

than 90 percent from 1987 levels.

Emissions from vinyl production are a small fraction

of total emissions. Sources of greater dioxin emissions than

vinyl manufacturing include open burning (the largest source),

fireplaces, coal-burning utilities, vehicle emissions and

metal smelting. Go to www.epa.gov/ncea/pdfs/dioxin/

part3/chapter1-6.pdf for more on the dioxin inventory.

Are the plasticizers used to make
floors containing vinyl a health issue?

Independent scientists, international governmental bodies

and phthalate producers have conducted extensive studies

on the safety of phthalates – the plasticizers used to make

vinyl flexible. In more than 40 years of study and use, phtha-

lates have never been shown to cause harm to humans from

their normal, intended use.

Phthalates are tightly bound in the structure of the

vinyl and have very low volatility, which means that they

do not tend to evaporate. Thus, they would be an unlikely

contributor to “sick building syndrome.”

Asthma is a growing concern today, and extensive

research is being conducted on its possible causes. The In-

stitute of Medicine (IOM) of the National Academy of Sciences

has reviewed the research on possible sources (including

phthalates), and phthalate plasticizers are not on IOM’s list

of more than a dozen chemical and biological agents to which

exposure was found to be associated with asthma.5

EPA does not list phthalates as persistent,

bioaccumulative and toxic materials.

Phthalate-plasticized vinyl is the material of choice

for many medical products – such as blood bags and tubing –

regulated by the U.S. Food and Drug Administration. The U.S.

Consumer Product Safety Commission has studied the use of

phthalates in vinyl toys and found no demonstrated health

risk.6 On this basis, the Commission in February 2003 denied

a petition to ban vinyl children’s products.7 And, the safety of

medical devices and toys made of flexible vinyl was further

affirmed by a blue-ribbon panel headed by former Surgeon

General C. Everett Koop.8 A list of published or presented

research is available at www.phthalates.org/resources/

index.html.

long-term durability



Do floors containing vinyl have
an impact on indoor air quality?

Most architects, designers and builders agree that the air

quality inside a building depends on a number of factors, in-

cluding how a building is designed, built and maintained; the

construction materials, furnishings and cleaning materials

used in the building; the heating/ventilating/air conditioning

(HVAC) system; and the behavior of occupants.

Products emitting low levels of VOCs (volatile organic

compounds) should be considered when selecting interior

products. Any VOCs that are emitted from floors containing

vinyl are dissipated quickly through normal ventilation.

Vinyl products will not adversely impact indoor air quality

when installed according to manufacturers’ recommended

procedures.

The Carpet and Rug Institute’s (CRI) Green Label Pro-

gram has established indoor air quality standards for carpet.

Products with emissions below the program’s established

emission criteria are considered low-emitting products and

receive Green Label certification. Quarterly product testing

ensures continued compliance with the program.

A significant indoor air quality advantage of vinyl

flooring and vinyl-backed carpet is that they are impervious

to moisture, so spills will not penetrate surfaces where

such moisture could lead to microbial growth. For example,

vinyl-backed carpet dries measurably faster than carpet

backed with porous materials. Also, a study published in the

American Journal of Infection Control (August 2000) supports

the use of easy-to-clean surfaces such as vinyl in healthcare

settings as a way of controlling pathogens and promoting

a sterile environment. This is one of several reasons why

vinyl upholstery, wall protection and base, wallcoverings and

flooring are widely accepted and specified by hospital and

healthcare designers.

How do floors containing vinyl behave
in accidental fires? Are any potentially
harmful gases released when floors
containing vinyl burn?

Vinyl has excellent fire performance qualities. Vinyl building

products are based on a naturally fire retardant polymer, and

some flexible products like vinyl flooring and carpet backing

contain non-combustible additives and fillers such as

calcium carbonate that further improve the fire performance

of the material.

Vinyl is one of the few materials meeting the

stringent requirements of the National Electrical Code of the

National Fire Protection Association for insulating electrical

cords and wires and data transmission cables, even in

plenum applications. In addition, floors containing vinyl

meet the requirements of relevant national building codes.

Carpets are required to pass the Federal Flammability test

DOC FF 1-70 which ensures they will not propagate the spread

of flame in the early stages of a fire.

The vinyl industry and third-party organizations

have conducted research on the combustion toxicity of vinyl

products. The contribution of the combustion products from

floors containing vinyl to the overall toxic threat of fires

containing many types of combustibles is not significant. The

Pittsburgh Protocol is a standard test method for evaluating

the combustion toxicity of floorcovering products. In this test,

vinyl-backed carpets are no more toxic when burning than

red oak wood.9

Fire scientists recognize that the largest hazard in a

fire is carbon monoxide (CO), an odorless asphyxiant gas

produced in abundance by all organic materials, natural and
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synthetic.10 11 The mix of gases produced when vinyl products

burn is very similar to those of other common materials,

including wood and fabric.

Hydrogen chloride (HCl), an irritant gas having a pun-

gent odor, is produced when vinyl burns and is detectable

in very small quantities long before it reaches a dangerous

concentration. An argument can be made that HCl can act

as an early warning that there is a fire, and alert occupants

to evacuate. HCl is unique in that its concentration in the air

decreases rapidly when it reacts with humidity and most

construction surfaces, like cement block, ceiling tile and

gypsum board.12 13 14 15 16

The U.S. fire death rate is decreasing, dropping from

a rate of 76 per million in the 1940s to 15 per million in the

1990s (by which time vinyl and other plastics had achieved

significant market share in numerous applications). This

downward trend can be attributed in large part to improved

building codes, as well as the broader use of sprinkler

systems and smoke detectors. However, the increased use

of more fire-retardant materials – like vinyl – deserves part

of the credit for this improvement.

Are there any restrictions to disposing
of vinyl in landfills?

No. In fact, landfills are often lined with vinyl membranes

to protect groundwater. This is because the vinyl sheets are

long lasting and virtually inert.

Can commercial floors containing
vinyl be recycled? Are they currently
being recycled?

As a thermoplastic, vinyl is an inherently recyclable material;

when floors containing vinyl are produced, manufacturing

scraps are routinely recycled directly back into the process.

The carpet industry as a whole is participating in a

program called the Memorandum of Understanding for

Carpet Stewardship that is committed to increasing the

amount of recycling and re-use of all components of post-

consumer carpet with the specific objective of reducing

waste to landfills. Some manufacturers are already recycling

carpet in a closed-loop system that reuses all components

of the carpet, including the vinyl backing.

As with any building product, the key to effective post-

consumer vinyl recycling is to find a way to collect, separate

and transport materials for recycling cost effectively at the

end of their useful life.

What do life cycle studies
show about vinyl?

Since the late 1980s, at least 26 life cycle evaluations have

been published on vinyl building products, many of them

comparing vinyl products to similar products made of other

materials. In some cases vinyl has a lighter impact on the

environment, in others, it doesn’t. However, vinyl products

generally have been found to perform favorably in terms of

energy efficiency, thermal-insulating value, low contribution

to greenhouse gases and product durability, which means

using fewer resources.

The Natural Step (TNS), a highly regarded interna-

tional organization that uses a science-based, systems

framework to help organizations and communities understand

and move towards sustainability, evaluated vinyl from its

salt and natural gas beginnings through to finished products

in the waste stream.17 In a cover letter accompanying the

report, Jonathon Porritt, TNS Chairman, wrote, “It serves

little purpose arguing for the elimination of PVC without

first assessing the degree to which any substitutes would

have a lower ‘sustainability footprint.’ PVC may or may not



have a place in a genuinely sustainable future (depending

on whether or not it can meet the challenges outlined in our

Evaluation), but exactly the same questions must be asked

of all materials, be they man-made or natural, before leaping

to what are often ill-judged and unscientific conclusions.”

More information is available at www.naturalstep.org.uk/

uk_homepage.htm.

A life cycle analysis (LCA) conducted for the United

Kingdom’s Department of the Environment, Transport and

the Regions showed that vinyl is the best material for some

uses and that the differences between the alternatives are

small when environmental impacts are considered from the

extraction of raw materials to final disposal.18

Has vinyl’s environmental performance
been endorsed by any international
environmental, scientific or government
organizations?

When vinyl is evaluated according to unbiased scientific

principles, it is often endorsed as an environmentally safe

and beneficial material. A few recent examples:

� CSIRO, Australia’s premier scientific organization, com-

pleted a multi-year study in 1998 which determined

that vinyl performs as well as or better than alternative

building materials environmentally.19

� The German Council of Environmental Advisors, which

advises the German government on environmental issues,

issued an endorsement of vinyl, revoking its earlier rec-

ommendation that substitutes be found. In the early 1990s,

the German cities of Berlin, Bielefeld, Chemnitz, Kassel

and Osnabruch, the regions of Herzogturn Lauenburg and

Westerwald as well as the states of Hessen, Mecklenburg-

Vorpommern and Thuringen withdrew their anti-PVC

resolutions either fully or in part.

� Naturvardsverket, Sweden’s environmental protection

agency, and Kemikalieinspektionen, its chemicals

inspectorate, have reviewed vinyl’s environmental perfor-

mance in the areas of waste management and additives.

In 1998, the Swedish government gave approval for con-

tinuing the sustainable development of vinyl, focusing

specifically on substitution for some additives and

increased recycling.20

� In our own country, the U.S. EPA has recognized many

vinyl roofing and windows manufacturers as eligible for

their ENERGY STAR® designation for those products that

meet agreed-upon energy-efficient criteria.

Why have some companies chosen
to replace vinyl with other materials?

Vinyl competes with many materials on a cost/performance

basis. For every company that has decided not to use vinyl,

numerous others select it as a material of choice – particu-

larly in commercial flooring – because of its proven long-term

durability, imperviousness to moisture, low maintenance

requirements, cost effectiveness and strong environmental

and safety characteristics.

What is the outlook for vinyl?

Vinyl has grown to become the second largest plastic mate-

rial sold globally and consistently grows year after year in

the world market. According to Chemical Market Associates,

Inc., North American demand for vinyl should increase more

than 3 percent yearly through 2010.

impervious to moisture
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