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			Foreword

			Hope for the Future

			This book is not all about doom and gloom. It draws together the current knowledge and truths about plastic pollution on a global scale, and highlights the effort that is being made to overcome the challenges we face. In this book, I have brought together a wealth of information from published peer-reviewed academic literature, news reports, media releases, special broadcast series and, most importantly, first-hand experiences of people on the frontline of combating plastic pollution. We must first understand the problem before we can have hope of fixing it and it is the aim of this book to showcase what we know – good news or bad news – so far. I have attempted to capture as much information as possible, however in such a dynamic space, there will always be gaps. Each piece of information presented here is a thread in the rich tapestry that is the global effort to combat plastic pollution. We are fortunate to live in an era that benefits from the hardships and lessons learned by previous generations. We have an opportunity and an ability to make a positive change and create a better world for ourselves and for generations to come. This book is a starting point for that future.

			Dr Paul
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			Every civilisation that has ever existed on Earth has left something behind after is has finally gone. Whether it is an artefact, a monument or a colossal building, these tokens of civilisations past open a window into the lives of those times. The ancient Romans left behind an empire of buildings, monuments, artefacts, texts and stories that help us to vividly understand the life and culture of those people. We learn from these intricate details about life in the Roman Empire, and from that we can construct a history over many thousands of years. We can get an intimate understanding about home and community life, and we can learn from these artefacts about manufacturing, engineering, design, and even the textiles of the time. 

			In a similar way, centuries of Chinese emperors left behind opulent temples and great walls that tell of their power and their drive to expand their empire. We are left with delicately painted pottery that tells us stories of life in the dynasties; we see paintings and carvings that all tell a story of life long-ago lived. 

			In South America, the Incas of Machu Picchu left behind great monuments high up in the mountain tops that tell a tale of life at the extreme. They tell a story of a civilisation that understood complex building techniques and that had a deep connection to the night skies above. Such great civilisations, such time-defying legacies have been studied for centuries to understand ways of life and how these have impacted on our world today. Reflecting back on these times in history, we are presented with defining symbols of those times: the Romans and their Colosseum, the Chinese and their Great Wall, and the Incas and their citadel. These all serve as reminders of those civilisations and characterise those times.

			In our contemporary era we have seen great change, from the discovery of the internal combustion engine to nuclear weapons, and now to the development of powerful computers capable of operating effortlessly in the palm of our hand. In our era, often referred to as the Anthropocene (the time of humans), we have the power to control what is happening on the other side of the planet simply with the push of a button on our smartphone. We can control the lights in our living room at home via our smartphone while sitting in a pressurised airplane cabin high above the surface of the Earth. We can walk into a room and with just our voice activate the lighting, turn on the television and the radio, and close the window shades. We can call up and understand the most intricate details of our world simply by typing a few words into an internet search engine. We can diagnose and treat illnesses unknown to those one generation ago using the power of computers and the technological age. We are the civilisation that can transport ourselves around the world in less than a day, and experience cultures that less than half a century ago we could have never dreamed of crossing paths with, even in our wildest imagination. Today, we move food from South America to Africa in a matter of days, we have sent ourselves to our nearest celestial neighbour – the moon – and we have even now captured in a single image the most powerful place in our existence – the centre of a black hole. 

			But from all of this, what will be the hallmark and iconic remnants of our time that will be carried over into the world for the next great civilisation? In centuries to come, what will archaeologists and anthropologists be discussing as the pivotal defining feature of our era? What will we, the civilisations of the post-industrial era, leave behind for future generations? Will future generations look on the current era – the Anthropocene – as a time of great advancement with time-defying legacies?

			The Environmental Movement

			Rachel Carson, in her landmark 1962 book Silent Spring, offered the world a window into the future of our planet, our environment and our civilisation.1 Carson made stark observations about the impacts of pesticide application on the world around her. She poignantly detailed the danger that humans and Earth faced if we continued to treat the planet and the natural environment with the same flippant contempt displayed when indiscriminately applying chemicals to our agricultural and natural areas. Carson faced huge criticism when her work was published, with governments and industries alike scrambling to discredit her observations. Put simply, Carson’s observations presented an inconvenient reality for governments and industries around the world who wanted to persist with their new-found products of environmental mass destruction.2 Why? The double bottom line was profit and convenience. Looking back on Carson’s work, many who seek to care for the environment identify that time as being the beginning of the modern-day environmental movement. 

			The release of Silent Spring was timely. It came 10 years after the Great Smog of London in 1952 which killed thousands of Londoners,3 and shortly before the 1967 Torrey Canyon oil spill which dumped up to 36 million gallons of crude oil off the coast of the United Kingdom and France, leaving behind an oily slick still considered one of the worst oil disasters in the history of the United Kingdom.4 This period left global leaders with little choice but to begin seriously considering the environment in legislation and protective instruments. The following decade saw an unprecedented number of countries centring the environment in their national political agenda. From the establishment of the Environmental Protection Authority in the United States of America to the Basic Law for Environmental Pollution Control in Japan, there was a global political push to undo some of the damage already caused to the global environment.

			Despite the progress made in the 1960s and 1970s to instil in the global conscious a sense of importance regarding the preservation of the natural world, humans are very slow learners and are often quick to forget. As a result, we now face a new generation of environmental problems previously unseen by any other civilisation before. These problems include loss of habitat and mass extinctions on all continents, irreparable damage to human health as a result of chemical emissions into the environment, a global climate changing at a rate unprecedented in history, and a daily struggle in many parts of the world to find sufficient nutritious food and clean water. This is all a result of over allocated, insufficient, or poorly managed resources.

			Poor management of resources has played a huge role in shaping the global environment throughout the 20th and 21st centuries. With the exception of a small few, the biggest and most catastrophic environmental challenges that the planet faces today are a direct result of the use (and misuse) of resources and improper management of the waste stream generated from those spent resources. Climate change is a direct result of poorly managed carbon resources; soil pollution in New York City is a direct result of poorly managed industrial resources; bleaching of the Great Barrier Reef off the coast of Australia is the direct result of poorly managed agricultural and industrial resources as well as climate change; and the depletion of fish stock in the Mediterranean Sea is the direct result of poorly managed marine resources. The list goes on and is seemingly endless. In recent years we have become much more in tune with another global environmental challenge born from the use and misuse of resources: plastic pollution.

			Plastic pollution was first documented as a potential problem in 1971. Marine biologist Ed Carpenter was on a research cruise in the Sargasso Sea – a region of the Atlantic Ocean – when he noticed little white flecks floating along in the seaweed. After carefully examining the particles, he realised that they were fragments of plastic. In 1972, in the journal Science, Carpenter introduced plastic pollution to the global scientific literature.5 Carpenter documented 3,500 pieces and 290 grams per square kilometre of plastic in the Sargasso Sea. This represents an astonishing amount of plastic given the relatively young age of consumer-use plastics in 1971 and the crude, by today’s standards, analytical capacity of the time. Today, as analytical techniques have improved and we can now see much smaller and finer particles with the aid of microscopy, we could expect to discover an even greater number of plastics in this area. Carpenter’s observations and environmental impacts of plastics were captured by his warning about the need to limit plastic production and curb plastic pollution. He wrote:

			‘Increasing production of plastics, combined with present waste-disposal practices, will undoubtedly lead to increases in the concentration of these particles.’

			Just as we heard the warning from Carson about organic pollutants, we heard a very strong warning from Carpenter. But did we heed that warning and go about making a change before the world became flooded with plastic pollution?

			In 2017, 45 years after Carpenter made his discovery, the BBC released the Blue Planet II documentary series that examined marine plastic pollution.6 The series was narrated by Sir David Attenborough and explored some of the natural environments that are most impacted by plastic pollution. In the series, Sir David Attenborough remarked:

			‘Industrial pollution and the discarding of plastic waste must be tackled for the sake of all life in the ocean. Surely, we have a responsibility to care for our planet. The future of humanity and indeed all life on Earth, now depends on us.’

			In recent times we have heard other calls to action from prominent conservationists, including Dr Jane Goodall, Leonardo DiCaprio, and the editors of the National Geographic Magazine through its Planet or Plastic? campaign.7

			Today, 47 years since Carpenter’s original observations, we have up-scaled plastic manufacturing at a greater rate than ever before. Plastic is now all around us, from the food we eat to the cars we drive – plastic is a part of them all. The global population has grown rapidly in the time since Carpenter’s work, and so too has plastic consumption. Waste has become an ever-increasing problem, as we do not have a solution to the waste generated once the plastic is no longer of use to us. Plastic is discarded carelessly, haphazardly and irresponsibly all over the world and has created an environmental catastrophe that we are only now, as a civilisation, waking up to. Throughout the world, we see entire communities engulfed by plastic pollution, the loss of wildlife and the destruction of habitats resultant of plastic pollution.

			Born into a Plastic World

			Rather than all of the great advancements in technology, global connectivity and blending of cultures that the Anthropocene has delivered, perhaps the current era will be remembered for a much darker legacy. Will we be remembered as the plastic pollution generation? I pondered this question recently when holding my hours-old niece in my arms. A precious new life, completely unaware of the enormity of the challenges that she will face in her lifetime. A child born in the year 2020 will have lived a long, full life in the year 2100. 

			I remember hearing stories told by older relatives born in the early 1900s about ‘the way the world was back then’ and about how different the ‘modern’ world is from when they were a child. I recall in particular the stories from my grandmother (born in 1920, exactly 100 years ago at the time of writing) of living in a ‘hut’ with dirt floors in a remote town that is now less than two hours’ drive from bustling Sydney, Australia. She would reminisce of times gone by that were much simpler and more relaxed. She would tell of childhood days playing by the river or of hours spent exploring the bush with some of her 11 siblings. She would comment that ‘we didn’t have all of these fancy gadgets back then’. Of course, we take these stories with a pinch of salt because, as we know, time and nostalgia allow us to view history through rose-coloured glasses. A world without ‘fancy gadgets’ also meant a world without improved sanitation, a world that was in the grip of two world wars and their aftermath, a world where food was scarce and medical science was rudimentary at best. 

			But the point here is not to compare the reality of the bygone era with nostalgic memories, the point is to show how different the world is today compared to 100 years ago. In less than a century, the notion of living in a hut with a dirt floor in Australia is almost unheard of. The childhood home of my grandmother (if it were still standing) would be accessible by a motor vehicle with an electric solar-charged engine, air-bags, self-guided navigation system, lane departure warnings and heated seats! Imagine what my newborn niece will be telling her family of her upbringing in the century beginning in 2020.

			As I sat cradling the precious new addition to the family, I cast over her a hope for her future and the world in which she is to grow up. It is my hope for her that she can grow in a world that learns from mistakes, a world that seeks to be better, and a world that is sustainable for the next 100,000 years. I hope this for her because behind the vibrant veil of technological success and advancement of the latter half of the 20th century and through the 21st century, there is a world that is struggling to survive. 

			The current trajectory of the world, of planet Earth, is – in one word – disastrous. In the 100 years of rose-coloured nostalgic memories that I heard from my grandmother, not once was there a memory of the way the Earth has changed from an ecosystem in balance and one that can service the needs of its inhabitants, to one that is in peril and struggling to survive. At the current rate of global population growth and environmental destruction, the year 2100 seems a pipedream. We, as a global community, are so selfish, so in the ‘now’ moment, so obsessed with advancing the human race, that we are stripping the Earth of everything that it and we need to survive. We are placing a pressure on the Earth that means that humanity will not be able to continue indefinitely. 

			It is my belief that very few people ponder what it actually means to be sustainable for future generations. The term ‘future generations’ does not simply mean our grandchildren, it means their grandchildren, and their grandchildren, and their grandchildren and so one after that. Generations of humans (our great, great, great, great grandchildren) will depend on the planet that we are currently inhabiting and calling home. Future generations may well look back on the current era as a time when humans caused irreparable devastation and damage to our planet, changing its entire direction and leading to the end of an entire civilisation. Is it too late to make a difference to reduce the impacts of plastic on planet Earth? Have we, as a civilisation, pushed planet Earth to a breaking point with our consumerism of convenience? Can the damage that we have done to the planet, its ecosystems and its biodiversity be reversed? Or has that opportunity passed?
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			Plastic is an incredibly versatile material. Despite its very humble beginnings and slow market uptake, plastic has become one of the most important manufactured resources that has ever been introduced into the modern world. Try walking through a supermarket without passing a single piece of plastic. It is impossible to do as most products will be packaged, wrapped, or protected by plastic. If the products aren’t packaged in plastic, then they are likely sitting on shelves and display cases that contain plastic. If you still can’t find plastic there, then take a look at the fit-out of the shop. Wiring, flooring and even lighting will all contain plastic in some form or another. Wire, for instance, is encased in plastic that acts as an insulator, preventing one from touching another, becoming too hot, and being an electrocution hazard. 

			The world around us is full of plastic, and many of our day-to-day activities could not exist without the aid of plastic. Plastic, whether we like it or not, is an integral component of our existence in the same way that water and oxygen are integral to our lives. Although our ancestors may have lived their lives in the absence of plastic, as we have evolved over the last century, we have become intimately dependant on plastic. Plastic has engulfed the modern world and we, as a civilisation, have become dependent on it as a resource.

			A Brief History of Plastic

			Plastic is not just plastic. The word plastic originally derives from the Greek words plastikos and plassein which mean ‘to mould’. Early plastics were formulated on exactly that principle, the idea being to have a material that could be moulded and shaped as desired. The origin of modern plastic is rather complex and many talented individuals have been credited for creating what we now know as plastic. While many credit Leo Baekeland, the creator of Bakelite in 1907,1 as the master of modern plastic, there were actually murmurings of the new technology 60 years earlier in 1855. The earliest records of a plastic-like material having been developed are from 1855–1856, when Alexander Parkes developed a celluloid material that he named Parkesine. This material was used for the production of a range of prototypes and concept pieces, many of which were the precursors to modern day plastic applications. Unfortunately for Parkes, his business was slightly before the times and in 1866 went broke.

			Meanwhile, inspiring the work of Baekeland was a series of other chemists and inventors who provided the precursors to modern plastics. One such inventor was the very talented and opportunistic John Wesley Hyatt, who set about answering the call of a New York-based company that manufactured billiard balls. The company, hindered by the rising cost and unstable supply of ivory, wanted a replacement product that was just as durable and attractive. Drawn by the financial incentive, Hyatt approached the challenge with a number of ideas. While progressing with experiments, Hyatt discovered that a mix of nitrocellulose, camphor and alcohol produced a material that could be suitable for

			
			
			
			
			
			A Manufactured Problem
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