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A Dead World, Plastic-Wrapped to Preserve Freshness

In the classic 1967 film The Graduate, a family friend of lead character
Benjamin Braddock (played by Dustin Hoffman) offers him career advice:
“One word. Plastics!”

I was 16 when The Graduate was released, and, like Hoffman’s character,
completely uninterested in plastics as a career option. But here we are nearly
six decades later, and I must admit that, from a purely economic standpoint,
Benjamin Braddock received a smart tip.

World plastics production exploded over the intervening decades, from about
25 million metric tons in 1967 to roughly 450 million in 2024. The stock
prices of plastics manufacturers soared as the industry expanded, capitalizing
on research into new kinds of (and ways of using) synthetic, polymer-based
materials. Seemingly endless varieties of vinyl, polystyrene, acrylic, and
polyurethane could be extruded, injection-molded, pressed, or spun into a
blizzard of products with a stunning array of desirable properties—including
durability, disposability, flexibility, hardness, insulative properties, heat
resistance, and tensile strength. Plastic was cheap and it could take on any
shape or color. It was a magic material that could do almost anything. Soon it
was everywhere: in toys, packaging, fabrics, paints, building supplies,
medical devices, car interiors, electronics, and more.

http://richardheinberg.com/
http://richardheinberg.com/
https://www.youtube.com/watch?v=PSxihhBzCjk
https://www.grida.no/resources/15041
https://richardheinberg.com/wp-content/uploads/2025/05/global-plastics-production-scaled.png
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The chemical stability of plastics meant that, as objects made of it were
eventually discarded, shards and particles would make their way into the
natural environment and persist there. Today, traces of plastic can be found
everywhere on our planet—in rivers, the air, arctic snow, at the tops of
mountains and bottoms of seas, in plants and soil, and in the bodies of
animals from insects to humans.

If fossil fuels enabled the modern age by providing the energy for industrial
expansion, they also radically altered the materials that both support and
imperil human life. Most plastics are made from fossil fuels, and, like it or
not, we now live in an age of oil and plastic. Since fossil fuels are finite,
depleting resources, this age will necessarily be brief in geologic terms. If
there are future geologists and archaeologists, they will easily identify strata
from our fleeting era by evidence of the rapid growth (and decline) of human
numbers and their environmental impact, and by durable materials we have
left behind—many of which will be plastics.

In this article, we’ll explore plastic’s impacts on humans and nature. And I’ll
indulge in a little speculation on the world after plastic.

Humans: Swimming in Plastic

My wife Janet and I have been concerned about plastic pollution for years.
We keep food in glass containers, and we use fabric shopping bags. And yet,
looking around our house, I see plastic everywhere. The keyboard on which I
type this article is plastic. So is the computer monitor in front of me. Even the
cloth shopping bags we use (to avoid single-use polyethylene bags) have
plastic as a fabric component and are sewn with nylon thread. If people who
try to steer clear of plastics are still thoroughly enmeshed in them, what does
that say for everyone else? And how worried should we all be?

Scientific data on the human health impacts of environmental plastic, and
especially microplastics, has burgeoned in recent years. We eat microplastics,
inhale them, and absorb them through our skin. They can impair respiratory
and cardiovascular health and disrupt the normal functioning of digestive
systems. Studies have shown that microplastics can induce persistent
oxidative stress, inflammation, and DNA damage, and are implicated in
chronic diseases like cancer.

One potentially existential impact, explored in Shanna Swan’s book Count
Down (and my recent article on the subject) is the impact of plastics and other
chemicals on sperm counts and women’s reproductive health. Men’s average
sperm counts have declined by over half in the last 50 years. During the same
period, estrogen-mimicking synthetic chemicals (including plastics) have
proliferated in the environment. Correlation does not prove causation, but
research has shown clear pathways by which plastics-related chemicals
disrupt reproductive cells and systems. One of the most widespread disruptors
of sperm cells is a group of chemicals called phthalates, which we absorb
from plastic food packaging. Phthalates are easily measured in urine, and
elevated levels typically follow the consumption of plastic-packaged cheese.

Here's another correlation in which causation is implicated, though in this
case still unproven: as sperm counts are declining, so are population growth
rates, with global human population set to shrink in the decades ahead (many

https://magazine.hms.harvard.edu/articles/microplastics-everywhere
https://education.nationalgeographic.org/resource/nonrenewable-resources/
https://education.nationalgeographic.org/resource/nonrenewable-resources/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11117644/
https://www.sciencedirect.com/science/article/abs/pii/S0048969724063848
https://www.sciencedirect.com/science/article/abs/pii/S0048969723081445
https://www.ucsf.edu/news/2024/12/429161/microplastics-air-may-be-leading-lung-and-colon-cancers
https://www.shannaswan.com/countdown
https://www.shannaswan.com/countdown
https://www.resilience.org/stories/2023-09-12/why-2-is-the-most-dangerous-number-no-one-is-talking-about/
https://www.endocrine.org/topics/edc/what-edcs-are/common-edcs/reproduction
https://www.beyondplastics.org/fact-sheets/plastic-wrapped-cheese
https://www.ft.com/content/2d37dc16-5c73-4f2a-92a5-a78326f9dc3d
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countries are seeing plummeting fertility rates, while others are still adding
population rapidly). While some environmentalists are breathing a sigh of
relief, since fewer people could translate to reduced pollution and resource
depletion, growthist commentators see population shrinkage as a crisis
requiring heroic pushback; hence the recent rise of pronatalism in many
nations. Falling birthrates are usually ascribed to families delaying childbirth
for economic reasons, but the reproductive impacts of chemical pollution
cannot be ruled out as a contributing cause. In a recent article, chemistry
professor Ugo Bardi argues that the link between plastics and plummeting
fertility is real, and that the result will be, in the best case, a shrinking and
aging population; in the worst case, extinction.

Just as frightening as losing the ability to reproduce is losing the ability to
think. Recent studies have documented the presence of microplastics in the
human brain. Of even greater concern is the finding that the brains of
dementia patients tend to contain more plastic particles than others. Are
plastics a cause of dementia? We don’t know yet.

Trying personally to avoid the dangers of plastics invites irony and
contradiction. An example that springs to mind is the food supplements
industry. Its products appeal to consumers who seek “natural” health benefits
from vitamins and other micronutrients. Yet most of the health-promoting
pills, powders, and potions that consumers take are delivered in plastic
bottles; even glass bottles are often shrink-wrapped. Much the same could be
said for pharmaceuticals: most are plastic packaged. Similarly, the food
industry, including its health-food segment, relies on sanitation and food
preservation typically entailing plastics. Often there simply is no option for
receiving the health benefit of supplements, organic foods, medical care, and
medicines without a concomitant exposure to health-compromising plastics.

Nature: Shrink Wrapped

If the negative impacts of plastic affected only humans, it might be possible
(though callous) to say that our overly clever species is just reaping its just
deserts. However, those impacts are falling on other creatures as well, and on
whole ecosystems. As a result, our entire planet is being transformed—and
not in a good way.

Let’s start with water. As Jeremy Rifkin argues in Planet Aqua: Rethinking
Our Home in the Universe, life is all about water. Unsurprisingly, plastic
pollution is typically swept via storm drains into streams, rivers, and lakes,
which supply drinking water for local communities.

Rivers then carry plastic particles (as well as plastic bags, toys, and other
larger objects) into the oceans—which provide the world with food and
oxygen, regulate the global climate, and are home to between 50 and 80
percent of all life on Earth. Intact plastic objects, such as single-use shopping
bags, may entangle, or clog the digestive systems of, animals such as fish,
whales, and sea turtles, in some cases causing them to die of malnutrition.
Gradually, the churning of ocean waters breaks these objects down into
smaller and smaller particles, which even more marine creatures ingest.
Ocean plastics also impact the overall health and function of marine
ecosystems by altering habitats, such as by changing the physical structure of
coral reefs and seagrass beds. A widely cited 2016 report by the World

https://worldpopulationreview.com/country-rankings/countries-with-declining-population
https://worldpopulationreview.com/country-rankings/total-fertility-rate
https://worldpopulationreview.com/country-rankings/total-fertility-rate
https://www.aei.org/op-eds/rapid-fertility-decline-is-an-existential-crisis/
https://www.npr.org/2025/04/07/nx-s1-5285445/who-are-pronatalists-the-people-who-want-to-women-to-start-having-a-lot-more-babies
https://senecaeffect.substack.com/p/human-extinction-how-many-years-left
https://www.theguardian.com/environment/article/2024/aug/21/microplastics-brain-pollution-health
https://www.nature.com/articles/s41591-024-03453-1
https://richardheinberg.com/museletter-382-are-we-too-smart-for-our-own-good
https://www.wiley.com/en-us/Planet+Aqua%3A+Rethinking+Our+Home+in+the+Universe-p-9781509563746
https://www.unep.org/interactives/wwqa/technical-highlights/riverine-plastic-pollution
https://enviroliteracy.org/animals/what-happens-if-ocean-animals-ingest-plastic/
https://marinedebris.noaa.gov/why-marine-debris-problem/habitat-damage
https://www.washingtonpost.com/news/morning-mix/wp/2016/01/20/by-2050-there-will-be-more-plastic-than-fish-in-the-worlds-oceans-study-says/
https://www3.weforum.org/docs/WEF_The_New_Plastics_Economy.pdf
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Economic Forum estimated that by mid-century, plastics in the world’s
oceans will outweigh all the remaining fish.

Microplastics are dispersed not just in water, but also in the atmosphere. In an
urban environment, humans may be exposed to as many as 5,700 microplastic
particles per cubic meter of air, and each of us may be inhaling up to
22,000,000 micro- and nanoplastics (i.e., particles less than a micron in size)
annually. The human health impacts of airborne plastics are increasingly
being documented; however, atmospheric micro- and nanoplastics likewise
affect other creatures. They even change the weather by promoting cloud
formation, thereby increasing rain- and snowfall.

From water and air, plastics pass into the soil. Also, plastics enter farm soils
by deliberate human action—in processed sewage sludge used for fertilizer,
in plastic mulches, and in slow-release fertilizers and protective seed
coatings. Some estimates suggest that, altogether, more plastics end up in
soils than in the oceans. Studies have shown that microplastics alter soil bulk
density, microbial communities, and water holding capacity.

From water, air, and soil, plants take up micro- and nanoplastics. Research
suggests that microplastics generally have a negative effect on plant
development, affecting both seed germination and root or shoot growth,
depending on environmental conditions, plant species, and plastic
concentration.

From water, air, soil, and plants, microplastics enter the bodies of humans
and other animals. We’ve already noted impacts on human reproductive
health. Similar impacts on hormones and sperm have been observed in
farmed mink in Canada and Sweden, alligators in Florida, crustaceans in the
UK, and in fish downstream from wastewater treatment plants around the
world.

The environmental impact of plastics is complicated and often indirect, as
plastics collect and spread other pollutants. While some plastics are
themselves relatively inert, they accumulate other chemicals on their surface
—including persistent organic pollutants (POPs), heavy metals, and
antibiotics—and serve as dispersal vectors, thereby leading to an overall
increase of toxicity and bioaccumulation in the environment.

In short, plastic particles are now systemically present worldwide. While it
may be possible to remove large plastic objects from oceans, rivers, creeks, or
shorelines, microplastics can’t be cleaned up at scale by any means currently
widely deployed. They are part of the biosphere and are changing the way
nature functions. They don’t just harm the humans who have unleashed them.
They impact all of life.

The World After Plastics

Many folks’ first response upon learning of the dire impacts of plastics
pollution is to explore alternative materials. Prior to the plastics revolution,
people used objects made of wood, stone, metal, clay, glass, animal skin or
bone, and plant fibers. In many instances we could revert to those materials,
though often with a sacrifice of affordability or durability. Researchers are
finding ways to increase desirable qualities in traditional materials; for
example, one company promises to produce wood stronger than steel.

https://www.sciencedirect.com/science/article/abs/pii/S0048969719359625?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0048969719359625?via%3Dihub
https://pubs.acs.org/doi/10.1021/acs.est.9b01517
https://pubs.acs.org/doi/10.1021/acs.est.9b01517
https://www.sciencedirect.com/science/article/abs/pii/S0269749117307686
https://news.mongabay.com/2024/11/microplastics-are-sickening-and-killing-wildlife-disrupting-earth-systems/
https://theconversation.com/microplastics-promote-cloud-formation-with-likely-effects-on-weather-and-climate-240192
https://pubs.acs.org/doi/pdf/10.1021/acs.est.6b04140
https://pubs.acs.org/doi/pdf/10.1021/acs.est.8b02212
https://pmc.ncbi.nlm.nih.gov/articles/PMC10538034/
https://pubmed.ncbi.nlm.nih.gov/9924010/
https://www.sciencedirect.com/science/article/pii/S0045653514008595
https://academic.oup.com/icb/article/40/3/438/379945?login=true
https://www.sciencedirect.com/science/article/pii/S0166445X21000527?via%3Dihub
https://pubs.acs.org/doi/abs/10.1021/es9710870
https://www.sciencedirect.com/science/article/abs/pii/S0269749123021929
https://techcrunch.com/2025/05/12/inventwood-is-about-to-mass-produce-wood-thats-stronger-than-steel/
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Bioplastics have been around for nearly two centuries in the form of the
celluloid once used by the early motion picture industry and fountain pen
manufacturers. However, because they often lack the durability of petro-
plastic, bioplastics’ main current usage is largely confined to disposable
cutlery and plates, and biodegradable supermarket produce bags. Ongoing
research will likely expand the range and usefulness of bioplastic materials.

Plastics recycling has been explored since the 1980s; still, after nearly a half-
century, most recycling facilities reject the great majority of plastic items that
make it into recycle bins (most items go directly into trash bins and hence to
landfills that leach toxics). There is research underway by plastics
manufacturers to make their products more recyclable, but those efforts are in
their infancy.

Perhaps the best hopes for cleaning up some of the plastics already choking
our environment lie with bioremediation processes using bacteria and
mushrooms. Small-scale trials, using a variety of species, show promising
results for removing plastics from water and soil, though the atmosphere will
pose a bigger challenge.

The transition to alternative materials, the development of more useful
bioplastics, the growth of plastics recycling, and plastics bioremediation all
confront two formidable obstacles—scale and speed. Currently, the scale of
these solutions is too small, and their rate of adoption is too slow to make
much of a difference. That is unlikely to change without government
regulations to discourage the use of current plastics along with subsidies to
promote alternatives and cleanup efforts. Such post-plastic regulations and
subsidies might be seen as one of the Big Solutions needed (along with the
global energy transition from fossil fuels to renewables, intended to slow
climate change) to keep the current global polycrisis from descending into an
unstoppable Great Unraveling. But, with the advent of the second Trump
administration, Big Solutions are no longer a priority for the world’s
economic, military, and cultural superpower. Indeed, the Trump
administration is overturning efforts to rein in a range of harmful chemicals
and has thrown climate action into reverse gear. Without US leadership,
campaigns to forge global solution treaties will probably be stymied.

So, it is unlikely that government policy will halt the global proliferation of
plastics and plastic pollution. In contrast, resource depletion, spasmodic
economic/financial contraction, deglobalization, and war are more likely to
be limiting factors.

Sadly, however, by the time falling rates of fossil fuel extraction close the
spigot on world plastics production, we will be living in a world even more
contaminated with plastics. And those plastics will continue to break down
into ever smaller bits. They won’t fully decompose into harmless molecules
for a very long time, if ever. While plastics are expected to last decades or
centuries, one expert argues they may never really go away.

Even after the end of the age of plastics, its wake of destruction will persist.
In the worst instance, if sperm counts continue to plummet, higher life could
mostly disappear, at least for a few million years. Eventually, evolution will
probably find a way to work around microplastics and the other hazards that

https://www.nature.com/articles/s41578-021-00407-8
https://pmc.ncbi.nlm.nih.gov/articles/PMC7240402/
https://www.npr.org/2024/02/15/1231690415/plastic-recycling-waste-oil-fossil-fuels-climate-change
https://newscenter.lbl.gov/2021/04/22/infinitely-recyclable-plastic/
https://www.anthropocenemagazine.org/2023/09/in-a-first-researchers-have-engineered-marine-bacteria-to-destroy-plastics-in-seawater
https://www.researchgate.net/publication/374549169_Utilization_of_mushroom_for_the_bioremediation_of_plastics_and_polythenes
https://cascadeinstitute.org/polycrisis/
https://www.postcarbon.org/publications/welcome-to-the-great-unraveling/
https://richardheinberg.com/museletter-385-the-end-of-big-solutions
https://www.eenews.net/articles/epa-ditches-historic-forever-chemicals-rule/
https://www.actonclimate.com/trumptracker/
https://chariotenergy.com/blog/how-long-until-plastic-decomposes/
https://blogs.illinois.edu/view/7447/752802634
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humanity has generated in just the past century or two. But our species may
not be part of that workaround.

What can any of us do in the face of this profound dilemma? First, treat
plastics and toxics proliferation as the existential crisis it is. Educate others:
share this article with friends and sign up for the free live PCI online event,
“Troubled Waters: How Microplastics are Impacting Our Oceans and Our
Health.” Contact your elected representatives. Although Trump has embraced
the fossil fuel industry, and federal health agencies are undertaking
worrisome actions, there could be opportunities to raise the issue of plastics
—many of which are produced outside the US—with folks in the MAGA and
MAHA worlds.

Second, take the crisis personally. Even though it’s hard to avoid plastics,
make your best effort. There are multiple products, websites, and influencers
to help you reduce your personal plastic consumption.

Third, make plastics reduction and cleanup a focus of community action.
Spend an hour each week picking up plastic garbage in your local creek.
Bonus points if you get some friends and neighbors to help. It may seem like
a paltry response in the face of the enormity of the threat, but it’s certainly
better than nothing. You’ll feel more engaged, less victimized. Maybe the
exercise you get will improve your brain function and you’ll be able to think
of even more and better ways to defeat the plasticization of our planet and our
future.

Note: This is one of the most depressing articles I’ve ever written. Near the
beginning of the article, I shared how my wife and I try (mostly
unsuccessfully) to avoid plastic. I went on to build the case that humanity is
toying with life on Earth, all for short-term profit and convenience. That’s
truly dispiriting. I concluded with some ideas for de-plasticizing. I hope
you’ll run with some of these ideas, and I just want to say that I intend to take
my own advice and double down on my efforts to eliminate plastic from the
scene.

https://www.resilience.org/stories/2025-05-08/live-event-troubled-waters-how-microplastics-are-impacting-our-oceans-and-our-health/
https://plasticfreepursuit.com/
https://lifewithoutplastic.com/
https://www.npr.org/2024/07/12/nx-s1-5021545/plastic-free-july-sustainability-tips
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