
[image: Kiss the Ground: How the Food You Eat Can Reverse Climate Change, Heal Your Body & Ultimately Save Our World, by Josh Tickell.]


    PRAISE FOR

    KISS THE GROUND

    

    “Kiss the Ground gives us the most practical solution to reversing climate change. . . . A must-read for anyone committed to healing our bodies and our Earth.”

    —Deepak Chopra

    “Kiss the Ground is a powerful, provocative new look at how we can all participate in honoring Mother Earth. This book shows the simple steps each one of us can take to restore the health of our bodies and our planet.”

    —Woody Harrelson

    “Tickell entwines his explanation of the new agriculture with vivid reportage. . . . [His] vision is captivating.”

    —Publishers Weekly

    “Food, soil, even eating itself . . . all are fundamental issues in the effort to live a more enlightened life. Kiss the Ground both informs and inspires as it connects biology and geography and species diversity to the yearnings of the human heart.”

    —Marianne Williamson, #1 New York Times bestselling author

    “Kiss the Ground is the first book to connect our health to what is going on in the atmosphere. If you care about your kids, about the food you’re feeding them, and about the future of the planet, you need to read this book.”

    —Vani Hari, New York Times bestselling author and creator of FoodBabe.com

    “Kiss the Ground paints a hopeful yet achievable picture of a way of growing food that makes our soil healthier, makes us healthier, and, ultimately, could make our climate healthier, too. I recommend this book to anyone wanting to heal themselves and our planet.”

    —Kimbal Musk, cofounder of The Kitchen

    “A journalist, activist, and filmmaker examines how soil-conscious farming practices may affect climate change . . . Refreshingly, the narrative is richly visual.”

    —Kirkus Reviews

    “Tickell explains technical jargon in an engaging and fluid style. . . . This well-written and engaging book will appeal to devotees of the cause.”

    —Library Journal

    “The book Kiss the Ground shines a beacon of light on the growing global ‘regenerative agriculture’ movement. With clear, accessible language, wit, and humor, this book gives readers powerful tools to overcome humanity’s greatest challenge.”

    —Terry Tamminen, CEO of the Leonardo DiCaprio Foundation and former secretary of the California EPA

    “Kiss the Ground reimagines conventional wisdom and adds to our armory in our existential duty to slow and reverse climate change. We know that we must aggressively reduce our carbon footprint. But as we learn in this profound, timely, and important book, we can also pursue traditional solutions to harness the carbon already in our atmosphere—and replant it here on earth.”

    —Gavin Newsom, lieutenant governor of California

    “Kiss the Ground takes the reader on an adventure . . . with an empowering section on concrete steps everyone can take to be a part of the solution.”

    —Permaculture Magazine
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The burning sand will become a pool,

    the thirsty ground bubbling springs.

In the haunts where jackals once lay,

    grass and reeds and papyrus will grow.

—ISAIAH 35:7

(NEW INTERNATIONAL VERSION)



FOREWORD



    In the fall of 2003, newly elected California governor Arnold Schwarzenegger appointed me secretary of the state’s Environmental Protection Agency. Perhaps the greatest challenge I faced in that job was responding to his order to draft a climate change action plan for California, at that time the sixth largest economy on the planet.

    We rolled up our sleeves and developed the Million Solar Roofs Initiative to push the state toward goals of being substantially powered by clean, renewable energy by 2020; new energy-efficiency standards for appliances and buildings to save money and cut pollution from power plants; greenhouse-gas limits and low carbon fuel standards to make cars cleaner and more efficient; a “Hydrogen Highway” program to bring clean hydrogen-powered cars to the state alongside electric vehicles; and a host of other measures, including a regional carbon emissions trading market, in our Global Warming Solutions Act of 2006.

    Over a decade later, our efforts have made California a world leader in solving climate change and in proving that we can do so while building a stronger economy. But the nagging fear was that, even taken all together, we would still not be doing enough to help the world avoid the “tipping point” that will occur if the increase in our average global temperature exceeds two degrees Centigrade over historical averages.

    If only I’d had Josh Tickell on my team in those days! In Kiss the Ground, Josh fills that gap by harnessing the most important sector of our economy—indeed, the source of all human life itself—to address climate change and the future sustainability of a population expected to reach ten billion people by 2050: our food supply.

    We should kiss the ground, instead of poisoning and pummeling the very life out if it as modern industrial agriculture does today, because the “regenerative” farming that Josh describes in this book is the only practical way to take enough greenhouse gases out of the atmosphere— not just reduce the continuing levels of pollution we add with every trip to the grocery store or flip of the light switch—before it’s too late.

    If Josh had been serving in our administration, we would have had him use this book to teach a master class not only in sustainable food supply but also in relearning the lessons that allowed humans to peacefully coexist with every other living thing on earth for so many millennia before the advent of the Industrial Revolution. The changes we were smart enough to imagine and invent have certainly helped human civilization to thrive, to cure disease, and to make a great peanut-butter-and-jelly sandwich, but we were foolish enough to think there were no limits to the use of our fossil-fueled machines and farming methods.

    Now we know better, and thanks to books like this one, we know how to evolve yet again with a new kind of revolution that will make us healthier while we make our planet healthier, too. And that may be the most important theme of this book: optimism. We’ve pushed the planet to a breaking point previously imagined only in science fiction. It is science fact, however, that will help us climb out of the hole we have dug for ourselves, if we demand of each other—and our leaders— that we heed the science of the earth, not only the economics of a very outdated way of doing things.

    Shakespeare said, “Nature’s bequest gives nothing, but doth lend . . . then how, when Nature calls thee to be gone, what acceptable audit canst thou leave?” If we heed the commonsense call to action in Kiss the Ground, our generation will leave a legacy that would have inspired even William Shakespeare to his most laudatory poetry.

    TERRY TAMMINEN, CEO, LEONARDO DICAPRIO FOUNDATION,

    FORMER SECRETARY OF THE CALIFORNIA EPA



AUTHOR’S NOTE



Working as film directors, my wife, Rebecca, and I, along with the help of many great people, have turned this book into a documentary with the same title: Kiss the Ground. While this book provides a breadth of information that could never be covered in a movie, watching Kiss the Ground is a deeply emotional experience. If you like this book, you’ll love the movie and vice versa.

Both the book and the film are due to a single catalyst. In this case, the spark that helped ignite this fire is a young man named Ryland Engelhart. Ryland and his family run a chain of organic vegan restaurants called Café Gratitude. His father, Matthew, and stepmother, Terces, also run a farm called Be Love Farm, both of which are profiled in chapter 9.

It was Ryland who first began talking my ear off about the power of soil to pull carbon dioxide from the atmosphere and the power of our food to change how we treat our soils. Since that time, he and his wife, Sarah, have moved into the house where my wife and I once lived. With a group of dedicated people, Ryland operates the nonprofit organization Kiss the Ground.

Their mission is “to inspire and advocate for the restoration of soil worldwide.” Their activities span the gamut, from producing viral educational videos to creating community gardens, to helping to inform community, state, and national leaders about the power of healthy soil to simultaneously sequester carbon dioxide, store water, and grow more and healthier food. Their mission is bold and critically important for the future of our species. Hence, I am donating 50 percent of the proceeds from this book to Kiss the Ground in perpetuity.



INTRODUCTION [image: image]


It is almost spring in California.

I part the soil gently. I take my daughter’s hand and place the seed in her palm. Together we drop it into the small hole. I show her how to cover the seed. I pick up the watering can and tell her, just as the piglet in the book What Does a Seed Need? has shown her, that a seed needs water. Like a bee, my pregnant wife buzzes around us, picking weeds and tending to the new plants.

This is the first garden my little family is planting together. My wife, Rebecca, and I have great hopes for these seeds: clover, sunflowers, corn, beans, peppers, herbs, berries, grapes, fruits, vegetables, trees, perennials, and annuals. Some of these plants will flower and fruit this summer. Others will take years. Still others may not work in our particular soil. After all, it has only been three and a half years since the last spray of heavy toxic chemicals on this land.

We are new stewards. Those who came before us took this small five-acre plot nestled against the foothills of the Los Padres National Forest and drove it as hard as they could with millions of acre-feet of water per year and truckloads of liquids like 2,4-D and paraquat, many of which are the by-products of oil refineries in my home state of Louisiana.

Walking the land for the first time I saw dry, cracked earth, no green between the rows of avocado trees, no insects or creatures of any kind. It was man-made and terraformed. Scorched. A largely lifeless stage upon which to play out a family-sized version of the agricultural cycle that may now threaten the foundation of our species.

We have had little time during the past forty-two months to dig deep into the work of healing this land. Our homestead is over sixty years old. Pipes break, electrical lines are faulty, and gray water and sewage are constant concerns. Trees fall—sometimes on cars. This is a tiny farm but each day brings unique challenges.

Then there’s life.

Our first daughter, Athena, was born here on this land just eighteen months after we arrived. She is now two. As I try to show her not to run and jump on the seedlings, I wonder if she will remember any of this.

Here’s the thing about planting a garden—you can nurture it but you cannot know what will happen. In spite of the modern mechanized food system we have developed to supposedly create food security for ourselves, nature is still in charge. Our nutritional future, therefore, is only predictable within a margin of error.

[image: Image]

My first experience working on farms was through an organization called World Wide Opportunities on Organic Farms (WWOOF). That was over two decades ago. Since then, I have been involved in production agriculture in every major growing region and most states in America. I have worked with some of the largest agricultural consortiums in the world, which represent hundreds of millions of acres of conventional monocropped corn and soy.

But no matter where I went, or what type of conventional agriculture I encountered, there were the same telltale signs of crop blight; brittle, eroding soil; and people suffering from exposure to toxic chemical sprays. In spite of the mind-set of modern agriculture, I continue to hold farmers themselves in the highest regard. Indeed, theirs is not a profession, but rather a calling that requires a mixture of faith and mettle that few possess.

All of this is why this current act of backyard cultivation, this partnership between my family and the nature within which we live, is by far my most political, most radical, and most powerful act as a human being. We are creating a contract, an agreement. It is unspoken but implicit and understood by all parties.

Our part of the bargain is to inspire the soil to live. We must keep it covered with green clover. We must not kill it with chemical insecticides and fungicides, even in the face of infestations. We must become the co-stewards of the billions of unseen life-forms (things with names like mycorrhizal fungi) that give it vigor. And even in periods of drought, we must provide water. It’s a difficult deal to uphold.

On the flip side, the soil, and nature herself, has a hefty load to bear. She must take these seeds, seeds that are so small as to seem insignificant, and turn them into mountains of food. Her work is indeed miraculous in the extreme.

There are so many variables, so many opportunities for either party to fail in this contract that I am nervous. I look to the sky. We have been promised the great rains of El Niño. But they have been slow in coming. The winds, however, have been strong enough to rip a number of our large trees up from their roots and deposit them unceremoniously on the ground. Just as a small reminder of who’s really running this show.

For the next several weekends, we take a day (or at least a few hours) to sow seeds, check irrigation lines, spread mulch, add compost and hope.

We have great hope.

We get lucky. The rain comes. At first in a trickle and then a torrential deluge the likes of which Noah awaited. Our cracked, dry patch of earth has water. My daughter finally has an excuse to wear her dinosaur rain jacket and her rain boots, rarities in the dry heat of Southern California. She splashes in the puddles. She says that she has seen dinosaurs. A baby one, a daddy one, and a mommy one. She reminds us of all that is good in the world.

I leave home to seek more answers to the burning questions in the pages that follow. It is after a long day on the road that my wife phones to tell me she took Athena to the toy store in our small town. I groan—more plastic, more branding, more garbage.

But then she tells me something surprising. She let my daughter pick two toys, one for a friend whose birthday it is and one for herself. Athena looked at everything in the store. For the birthday boy, she picked a set of gardening tools. For herself, she chose a small green watering can.

Indeed, we have great hope for our little garden.

AS OLD AS . . .

Nothing in this book is new. It is a story that has been told a thousand times throughout every culture. It is the story of the rise and fall of civilization. It involves the philosophical, political, and social oppression of a people through food. It involves the subjugation of nature. It involves humans forgetting their origin and then remembering. It is the story of falling asleep and then of waking up. My hope is this story, and others like it, may be just in time.

Ultimately this is a story about the power of our food. It’s not so much about how food affects our health, although the health our food provides is connected to everything herein. After all, one cannot truly have healthy food without healthy soil. It’s not an absolute formula for what to eat and what not to eat, although this book provides a critical lens through which to make food choices that could literally save our future.

This is also not a book about climate change, at least not in the way it is being argued about today. This book takes the perspective that carbon is the most basic and essential building block of life. Where there is carbon in the soil, there is water. And where one finds carbon and water in soil, one finds food. Thus this book deals with atmospheric carbon not as a tired political problem but rather as an ecological opportunity that we can access through our food.

At its core this book is about food’s ability to alter the world. The premise is simple: Our choice of foods will make or break our civilization. This daily choice holds more power than almost anything we do. Food is power. It is so powerful, in fact, that food is likely at the center of what caused the downfall of the previous forty or so significant civilizations that have come before ours.

One could say this is a book about food, agriculture, soil, climate, and planet. But that would be missing the point. This is really a book about the whole system in which all these things interact. Each of the aforementioned acts as one of many interconnected cycles within this system. For most of us, the access we have to altering those cycles is through what we eat.

This book is also about people. Specifically, it is about a global movement of people who, due to their combined understanding of natural systems, could offer a new framework to feed humanity. In its simplest terms the movement of which I am speaking is called “regenerative agriculture.” While it will be better defined in the coming chapters regenerative agriculture essentially means building soil through the four pillars of trees, managed herd grazing and compost, cover crops, and “no-till” agriculture systems. Since building soil requires tremendous quantities of carbon, regenerative agriculture holds the key to moving the carbon that’s currently in our atmosphere back into the ground.

A HUNDRED WAYS

I recently had the opportunity to meet and interview a man named Chief Arvol Looking Horse. He is the great-grandson of the famous Native American chief Sitting Bull, who led his people during the resistance to the US Army’s “culling” of the Native Americans who first inhabited the place we now call America. Chief Looking Horse serves as a critical link to both our peoples’ past. He is also the keeper of the sacred pipe of the Lakota, Dakota, and Nakota tribes, the object that binds them and brings them together in ceremony.

Chief Looking Horse explained to me that his people envision time, nature, and man as a continuous hoop. They call it the “sacred hoop.” And they believe it is our responsibility, or rather our job as inhabitants who temporarily walk the earth to maintain, strengthen, and, when necessary, repair that hoop. The bad news, he says, is that we Westerners have broken that hoop by breaking our link to the past, breaking our link to nature, and breaking our links to one another.

Chief Looking Horse wants us to repair those links. In fact, he is particularly concerned with repairing the hoop between ourselves and nature. He says it’s a pressing issue. He’s even seen it in dreams. It’s there that he says the elders have shown him that our mission for this time on Earth is to repair humanity’s relationship with nature.

One of the nature-man links we have forgotten is the one that binds what we eat with where it comes from. In the simplest of terms, what we eat comes from the ground. What is interesting is the ground is both a thing and a place. Otherwise known as the soil, this is the place where we stand and build and live. It is also certainly a thing. You can pick it up, throw it, and, if you’re a kid, you’ll likely eat it.

That instinct to eat soil may have something to do with the fact that, according to modern science, soil is also alive, or rather, made of life. Many of the same trillions of bacteria, fungi, and microorganisms that live inside soil also live inside us.

Each human being has at least as many microorganism cells as human cells.1 Scientists tell us that those microorganisms were the beginning of life on Earth. They must have liked it here because they never left. These little critters are the keys to our health and the keys to our food. They connect us to the soil.

Without microbes we have no soil life. Without soil life we have no food. It should go without saying that without food we cease to exist. This primal relationship is our most fundamental contract.

Perhaps that’s why for centuries, millennia even, humans have held the soil in high regard. From the Sumerian deity Emesh whose domain was vegetation, to the Egyptian god Osiris’s realm of the underworld, rebirth, and grain, to the Greek Gaea (Earth) to Kokopelli in Native America to Jesus’s “Parable of the Soils” in the book of Luke, ancient humans have revered and cherished their link to the soil that sustained them.2

Ours is possibly the first large civilization to have no particular mythical representation (and reminder) of the importance of soil. Granted, one could argue we don’t have mythical representations of the sky or rain or other natural phenomenon. But we have no problem worshiping our own forms of entertainment, technological, and corporate deities. Ours is a neo-mythical view of the world in which a light switch magically produces light, a car magically drives, and food magically appears on grocery store shelves.

The farther away from the source, the easier it becomes to forget where all our stuff comes from. It doesn’t matter, though. Because ultimately we are nothing without the soil. This is a big realization. It’s so big that it’s a hard connection to make when eating a bag of Doritos, drinking a Coke, or eating a Big Mac. Despite the fatty, salty, sugary, colorful, perfectly packaged, and easily bought world of our food today, soil is making a comeback in pop culture.

Three of the recent movies up for Oscars had soil as a pivotal plot point. In Interstellar, humanity has destroyed the world’s soils, causing a global dust bowl. It’s up to Matthew McConaughey to save us by finding another planet, one with its soil still intact. In Mad Max: Fury Road, the soil has also been killed, and it is Charlize Theron and her band of siren-like women who ultimately overthrow an oppressive male-dominated dictatorship to bring water and seeds back to life. If those two weren’t enough, Matt Damon makes agronomy cool when he uses human feces as fertilizer to bring the dirt of Mars to life in order to become the first off-planet farmer in The Martian. It seems as if the storytellers of our time are trying to tell us something.

These stories are part of our modern mythos. It turns out that for all our gadgetry we are still bound by the same contract as our hunter-gatherer ancestors. Soil gives food and in so doing soil gives life. We can go as far away from the source as Mars. But ultimately, Earth is our home and without the substance we call earth, we cannot survive.

This is why we humans will tell this same story in some form or another over and over again. It’s why we show our children how to garden and how to farm. And it’s why they show us how to eat dirt. Us and soil—it is a time-tested relationship. No matter how often we leave each other, we will always come back together.

The Sufi poet Rumi, who was no stranger to drought, is quoted as having said: “There are hundreds of ways to kneel and kiss the ground; there are hundreds of ways to go home again.”

The ground, otherwise known as the soil, is our home. No matter where we go, or how far we venture, or how long we live, we will always return home.

And because of this, and because of the discoveries in the pages that follow, I have great hope.



 CHAPTER 1 [image: Image]


SHOWDOWN IN PARIS

There is something magical about wintertime in Paris. The cold makes the stone older. The rain makes the coffee better. Hugs are warmer. Life is more precious, especially this winter.

Humans have lived in this place for almost ten thousand years, since soon after the ice sheets of the Pleistocene Epoch retreated. In many ways, the survival of this city is a testament to French agriculture, which has been practiced on some of the same earth in lands surrounding this city for millennia. It is strange to think that it may have been the Phoenicians who established the foundation for French cuisine.

Unlike so many ruined relics of once great cities past, this metropolis is a thriving tribute to the human spirit. Its ancient grandeur is somehow only enhanced by its chaotic modernity. It is called “La Ville-Lumière” (The City of Light) because it was an early center of ideas and education in Europe (and also one of the first cities to adopt street lighting). But wherever there is permanence, the ephemeral vanishes as quickly as it appears. And wherever there is light, darkness lurks.

Only days before my arrival on Parisian soil, a series of horrific shootings took the lives of 130 civilians and injured hundreds of others. The group claiming responsibility for the attacks is called Daesh, otherwise known as ISIS/ISIL, the terrorist organization that originally emerged in Iraq and now has a new base of operations in Syria. The men responsible for the attacks were primarily Belgian and French nationals of Syrian descent. Many of them had been lured into the organization by jihadist recruiters based in Europe.

But one could say all of this really actually began with water or rather, the lack thereof.

The most recent drought in Syria began in 2006 and has gotten progressively worse as average annual rainfall has dropped to below eight inches, the “absolute minimum” to sustain unirrigated farming. Farmers tapped thousands of new wells but the water table in the region’s aquifer quickly dropped. Crop failures in some areas reached 75 percent and as much as 85 percent of their livestock died of thirst or hunger. Farmers fled to the cities en masse.

Syria’s internal refugee count, as well as its poverty, skyrocketed. Hunger soon led to riots, which led to a bloody civil war, which forced four million people from their homes. Meanwhile the floodgates were opened for any and all forms of gunmen, freedom fighters, and terrorists to enter Syria and attempt to wrest control of the fractured state.1 Anger, hunger, desperation, weapons, and millions of homeless people—Syria was a powder keg waiting for a match. It was also a fight looking for an enemy, which ISIS readily found in the West.
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This makes me thankful for the chilly, misty precipitation that now coats my face as I step out of the bus at Le Bourget, the former primary airport for Paris. I am also thankful for the countless beret-donning, heavily armed soldiers who stand imposingly everywhere I look. I am not at this old airport to catch a plane, however. Instead I am here to observe an announcement that will happen at this year’s United Nations Framework Convention on Climate Change, also known as COP (Conference of the Parties).

Paris is covered in signs for COP21, and the friendly green vest–wearing young people who notice my badge smile and say “Have a nice COP!” which is both amusing and endearing. The parties of the COP are the 195 participating nations of the world. The “21” designates that this is the twenty-first time they have met in an attempt to find solutions to the looming threat of higher quantities of greenhouse gases in the atmosphere.

Along with some of the thirty-eight thousand diplomats, businesspeople, press, and members of “civil society” who are official attendees of this year’s event, I make my way through the TSA-like security and into COP. This being a former airport, the events are held inside massive buildings that were once hangars. A large cement breezeway serves as the home for media stands as well as shops with coffee and croissants (it’s France, after all). Because I am here to interview a member of the French government, I have managed to score a diplomatic badge, which gives me access to areas that are off limits to the general public and press. Using my credentials, I stroll into one of the “Blue” diplomat zones.

The interior is set up like a showroom floor for a Las Vegas–style convention on international tourism complete with various countries advertising their best travel locations. Large boxlike booths are arranged in a grid, forming a kind of pavilion city with streets running lengthwise and crosswise. With a few notable exceptions, the displays seem like they were cobbled together at the last minute by grade-school kids.

At the Korean pavilion there’s the “take your photo by sticking your head in the cutout of a traditional Korean-dressed woman or man.” At the US pavilion (aka US CENTER 2015 PARIS), which is set-dressed like a political convention stage complete with red, white, and blue banners, there is a “take your selfie here” spot that looks like a US identification card. As I walk around, I see a smattering of half-hearted displays on solar, deforestation, and the like. The effect of the show is somewhere between underwhelming and farcical.

Outside the Chinese pavilion I am halted by a robot that barks at me (in loud robot English) and asks me where I flew from. I tell it that I came from “Loooos Aaaannngeles,” making sure to carefully pronounce the city’s name. Unfazed by my answer, it says, “Touch my screen” (located on its chest). When I finally manage to key in “L-A-X” onto the Teletubby-like bot, it loudly announces how much carbon I put into the atmosphere by flying to Paris (rather than how much CO2 the coal-burning, iPhone-producing nation of China emits annually).

On my way to find a croissant I stumble upon the tired “Let’s get four people together to ride these stationary bikes to light up this display” display. Three younger female Asian diplomats in matching outfits madly pedal away in an attempt to sustain the lights while an older gentleman appears to be asleep at the fourth bike. I am now completely turned around and succumb to wandering the hallways in hopes of finding an exit. I soon find the big-money pavilions. These lavish displays of nonsensical eye candy have nothing to do with reducing carbon emissions and everything to do with purposeful confusion. The larger the emissions profile of a country, the more money seems to have been spent on their display.

India, the third-largest emitter of greenhouse gases behind China and the United States, has obviously laid down some serious euros for their display. It’s a marriage of a Bollywood movie set and what appears to be a Brookstone store. Six Indian men dressed in what looks like traditional Indian wedding attire stand like stuffed sentries around its exterior. Fiber-optic lights pulse, screens display all sorts of images, diplomats around the edges stare in awe and take photographs of the spectacle. The only thing that would make it more interesting would be a spontaneous line dance by the sentries, but beggars can’t be choosers.

Then I come across my favorite COP21 display, “The Gulf Cooperation Council Pavilion.” It’s not referring to cooperation by the states around the Gulf of Mexico, but rather the other Gulf, the big one in the Middle East. It is, by a factor of 2x, the largest pavilion. On the outside its vaguely Arabian latticework brings the eye to a map of Saudi Arabia framed inside a bold hexagon logo. Inside, marble-esque walls meet polished hardwood floors to give that very empty, high-end retail space vibe. Its only prominent interior feature is what appears to be a longer than average state-of-the-art air hockey table. Upon further inspection I find this thing is a touchscreen table designed to advertise the efficiency of oil operations across the Gulf states. None of this changes the fact that if I stumbled into this pavilion after the show’s requisite cocktail hour, I might think somebody had stolen all the computers from the Dubai Apple store.

They say that how you do something is how you do everything. At least when it comes to the United Nations dealing with the issues of greenhouse gases and climate change, that is certainly true. To understand how we got to the point of Teletubby bots, selfie spots, and touchscreen air hockey tables at what is supposed to be a conference to decide the fate of the world, we need to go back to the 1950s.

THE AIR UP THERE

Charles David Keeling was an avid outdoorsman and concert pianist. He was also a scientist with a keen interest in the environment. Keeling wanted to know if humans were affecting the level of carbon dioxide in Earth’s atmosphere. So in 1955 he built an infrared gas analyzer capable of measuring CO2 concentration.

Working with Scripps Institution of Oceanography and with the United States Weather Bureau, Keeling established measuring stations in Antarctica (close to the South Pole), on the Big Island of Hawaii (at the Mauna Loa Observatory), and in La Jolla, California, all of which were away from the interference of city pollution. In 1960 Keeling published his first findings in an unassuming paper. This report sent shock waves through the scientific community.

Keeling made two important discoveries. The first was that overall, carbon dioxide emissions in the atmosphere were increasing. In just three years, between 1957, when his measurements began at the South Pole, and 1960, and when he published his report, CO2 increased from around 310 parts per million to around 315 parts per million. While some scientists had postulated for a long time that humans could, through their activities, increase CO2 concentration in the atmosphere, this was the first absolute proof.2

Keeling’s second discovery was completely unexpected. When his sampling data was plotted onto a graph, it began to resemble a curve, not just an upward curve but an oscillating one. The curve went down in the summer and came back up (higher than before) in the winter. This “Keeling Curve,” as it became known, indicated something amazing—in very general terms, the planet is breathing.

More accurately stated, it is the immense quantity of living plant material on Earth that breathes (otherwise known as respiration). During the spring and summer, as plants and crops grow via photosynthesis they use sunlight to convert carbon dioxide (CO2) into plant tissue, leaves, seeds, roots, and root exudates (carbohydrates and sugars). Then in the fall and winter, as trees lose their leaves and plants go to seed, die, and decompose, their carbon is oxidized (combined with oxygen to form CO2) and goes back into the atmosphere. This was well understood, but nobody had ever seen the effects of this biological process on a global geochemical scale.

Thanks to Keeling, there it was in black and white—respiration. Plants, it turns out, and the microbial community that supports them, have the ability to pull so much CO2 out of the atmosphere at one time as to make a measurable dent in the global concentration level of CO2. For the past six decades, this discovery seems to have been an open-and-shut case to the scientific community, kind of a ho-hum type of thing.


[image: Image]
Atmospheric carbon dioxide measurements from air samples taken at the Mauna Loa Observatory. The close-up (white box) shows the “respiration” of Planet Earth. The rise in the curve is from plants dying in the winter and releasing CO2. The drop is from plants growing in the spring and sucking up CO2.

Data source: NOAA.



But this is the very discovery that could prove pivotal to stabilizing atmospheric CO2 and growing a lot more, and a lot better, food.

Since Keeling’s first measurements, CO2 levels in the atmosphere have continued to rise. Today the atmosphere contains about 400 parts per million of CO2. Apparently none of the prior United Nations COP meetings have slowed the rate of CO2 increase. If anything, accounting for the hundreds of thousands of flights and car trips needed, the COPs probably increased CO2 levels. It also seems that no lasting change took place as a result of previous COPs, most of which ended with agreements to agree or decisions to decide, or ways to do something later.

This brings us back to Paris, and to the twenty-first COP. It is here that the parties will “lay down the gauntlet” and make a “firm and lasting decision” on how to deal with this big man-made CO2 monster once and for all. Yes, they will also do some dining and no doubt some drinking and there will be some business done as well. Among those present will be citizens, trillion-dollar industries, billionaires, and millionaires who stand to gain if CO2 stays the same (or goes up), and those who stand to gain if it goes down. On all fronts, pressure will be applied, humans being human and corruption being what it is.

There will be nonprofits working hard to leverage their research and their membership base to try to make headway on the issues of poverty, deforestation, renewable energy, and the like. As a result of the general feeling that the public is being shut out, there will also be a blizzard of protests, media attention–grabbing actions, and a nearly endless array of side events.

But I’m not here for any of that. Instead I’m here to meet the one man who might actually have a solution to rising atmospheric CO2 emissions. And his solution has nothing to do with the global warming debate and everything to do with food.


À L’HÔTEL


I am standing in the early-morning dew on the street outside the home of the prime minister of France. It’s my second time talking to the guards, who previously told me to go wait down the street and get a coffee (in other words, go away). As I am trying to explain, I do have an appointment. But my American passport and broken French aren’t helping.

Finally, my liaison arrives and, to my relief, is able to explain the nature of the meeting to a more official-looking gentleman who gets yet more security personnel, and at long last I am ushered inside with a horde of well-armed men. Another passport check, a few more phone calls, another security screening, and I am let into the courtyard of the Hôtel Matignon. Constructed between 1722 and 1725, its stone edifices form a stunning 360-degree enclosure fit for a king.

I stroll to the far side of the courtyard and admire the inscription at the top of one of the stone walls. It is the Declaration of the Rights of Man and of the Citizen, the document that Thomas Jefferson helped General Lafayette draft at the start of the French Revolution.

Without warning the large portcullis to the courtyard shoots upward, the anti-vehicle barrier of metal posts drops, and a swarm of flashing lights and vehicles screeches into the parking lot. Police and security spread out everywhere. Between two large dudes in flak jackets who have unsubtly positioned themselves directly in front of me, I can see a smallish, balding man get out of a vehicle. It’s François Hollande, the president of France. It’s all very James Bond (or OSS 117, as the case may be in France), but he’s not the guy I’m here to see.3 He darts inside the building, and the security detail disappears as quickly as it arrived.

I am told “my man” will arrive next. I brace myself for more flak jacket–wearing Frenchmen. I wait. I am offered a coffee. I decline. I wait some more. It’s getting wetter and colder. Finally, just as I’m about to ask for that coffee, the portcullis shoots up, and, unceremoniously, in strolls a tall, confident man in his midfifties. He’s also got a security detail, two thin, sweaty dudes in suits with earpieces. They look winded from the walk. They’re not very intimidating. But then again, nobody has ever tried to assassinate the French minister of agriculture.

Standing about six-foot-two, with a full head of well-styled gray hair and a permanent smirk, Stéphane Le Foll has an air of infectious confidence and a Bill Clintonesque charisma. He shakes my hand, welcomes me to France, gives me a once-over, and motions for me to follow him as he struts full speed toward the building. This is a guy who doesn’t waste time.

As we walk he asks if I need a coffee. I thank him and assure him I’m good. I follow Le Foll into a beautiful office overlooking a park. There’s a long table around which several well-dressed men and women sit poring over a pile of documents. Le Foll takes a seat and quickly pages through a newspaper that has been set out for him. He asks his team for an update. The people at the table take turns speaking about carbon numbers for various countries.


[image: Image]
Stéphane Le Foll is a man on a mission. (Simon Balderas)



He puts the newspaper down and asks a few pointed questions. He is double-checking their work, not in a condescending way but in a way that shows he knows what they are talking about. This group of men and women is assembled from the French National Institute for Agricultural Research (INRA), the top agricultural research institute in Europe and one of the world’s premier centers of agricultural science. Established in 1921 and formalized by law in 1946, INRA has more data on soils and food than any organization save the US Department of Agriculture.

This team of advisors is not discussing the carbon emissions from each country. Instead they are calculating how much carbon each country can store in its soils. The huge pile of papers on the antique table represents the first global analysis done by a government on the carbon sequestration potential of humankind’s agricultural soils.

And according to what the team of IRNA scientists gathered around the table has surmised, the potential is staggering.

THE “SOILUTION”

According to Dr. Rattan Lal of Ohio State University, a pioneer in the study of “biosequestration” (using plants and microbes to sequester carbon dioxide), humans have put some 500 gigatons (billion tons) of carbon dioxide into the atmosphere since the birth of agriculture some ten thousand years ago. But most of that CO2 was emitted during the relatively recent advent of modern agriculture. Through plowing the land, which releases tremendous quantities of CO2, deforestation, urbanization, and land-use change we have effectively taken a massive quantity of carbon that used to be stored in the ground and released it into the atmosphere.

In addition, about 250 years ago humans began to burn copious amounts of fossil fuels. That added another 350 gigatons of CO2 to the atmosphere (half of which have been produced just since 1980).4 Total it all up and we’ve put some 850 gigatons of CO2 into the air. For now, the majority of CO2 humankind has released since the birth of civilization has come from plants and the soil.

Agriculture Minister Stéphane Le Foll has a simple plan: put that carbon back where it came from. And instead of taking ten thousand years to do this, he wants to do it in as little as two to three decades. It’s a radical, bold, elegant, and disruptive idea. And according to the math his INRA advisors have been doing, it just might work.

The basic science of biosequestration has been understood since Charles Keeling did his first measurements of CO2. But it was assumed that land and plants would always emit the CO2 they inspired. In other words, the net CO2 uptake of land would always zero out. But a recent and growing chorus of biologists is saying something quite different. Their assertion, based on test plots in places like France, Ohio, Pennsylvania, and Australia, is that when properly managed, agricultural land can be a net “sequesterer” of CO2. Meaning more CO2 in than out. This is a very big assertion.

The biology involved in biosequestration is complex and has heretofore been all but dismissed by the climate science world (which has thus far been limited to the atmospheric, oceanographic, and chemical fields). The fields of science are like silos. Chemists and biologists generally do not mix. Physics and chemistry being predictable and biology being infinitely less predictable, the science of biosequestration has been slow to be understood and slower still to be accepted by the climate change science community.

In general terms, carbon is present in all living things. To grow plants, or crops, or food, the more bioavailable carbon there is in the form of the dark, rich topsoil, otherwise known as humus or soil organic matter, the better plants will grow. For a long time, scientists have known that as plants and animals die and decompose they can add to the topsoil. But as higher-resolution microscopes and more accurate instrumentation became available, biologists have been able to look beyond the macro layer of life (plants, leaves, roots, etc.) and into the micro layer (fungi, bacteria, etc.). That’s where the real carbon action is.

Plants, through their roots, excrete carbon in the form of root exudates. These exudates feed trillions of microorganisms, which are involved in extremely complex biological and chemical exchanges with the root systems. In a working ecosystem, carbon excreted from roots is carried through a series of handoffs through the upper, pliable “labile” layer of soil as it moves into the deeper, more immobile layers of the soil. It is eventually deposited in the form of organo-mineral complexes deep within the recalcitrant fraction of the soil. That’s where it can stay for thousands of years.5


THREE FUTURES


How much carbon can be stored? Well, that depends on who you talk to. Agronomists in Le Foll’s camp, as well as the ones studying this issue in the United States and Australia, believe that widespread implementation of “light” regenerative agriculture techniques like reducing soil tillage and planting cover crops could cause the same amount of CO2 to be biosequestered as we humans currently emit each year. I call this our “medium-case” scenario. (“Worst case” being we do nothing and hope the UN will solve this problem for us with more COP meetings.) This soil-based, medium-case biosequestration scenario still necessitates that we ratchet down the world’s use of fossil fuels, and it is markedly better than our current scenario of continuously adding more CO2 to the atmosphere. But not for the reasons being put forth by the current climate change community—i.e., “saving the polar bear” or “stabilizing global temperatures.” While these crusades are important, there is a far more pressing issue.

Simply put, when we add carbon dioxide to the atmosphere, Earth’s natural balancing mechanisms attempt to remove it. The place where it is most readily absorbed is in the oceans. In the oceans, CO2 turns into carbonic acid, causing the pH of the oceans to become acidic. As the oceans acidify, the basis of the food chain—phytoplankton—dies.

This may sound bad, because we tend to like to eat things like fish and lobster that rely on many smaller layers of food creatures. But that’s not why phytoplankton are important to this discussion. These tiny, delicate creatures produce more than 50 percent of the oxygen we breathe. Thus more CO2 in the atmosphere equals acidic oceans, which equals dead phytoplankton, which equals insufficient oxygen for humanity.


[image: Image]
As carbon dioxide in the atmosphere rises, the oceans absorb as much as possible, turning the CO2 into carbonic acid. Ocean acidification threatens phytoplankton, which produce half the oxygen we breathe.

Data source: NOAA.



People on both sides of the global warming debate have completely missed this pivotal truth: It is irrelevant whether or not increased levels of CO2 in the atmosphere cause warming if we cannot breathe. Stately differently, if we humans wish to live in a flourishing world well into the future, then pulling the CO2 back down into the ground is as important as the air we breathe.

The medium case of drawing down the CO2 we emit yearly would theoretically buy humanity time to wean itself off its insatiable thirst for carbon-based fuels. But even if we stabilize CO2 at 400 ppm, scientists tell us the Earth as we know will undergo dramatic changes. The oceans will continue to acidify, exponentially more species will be lost, and human civilization will be threatened. It’s better than the “worst-case/hope the governments of the world will work together to figure this out” scenario, but it’s still bleak.

However, there is a “best-case” scenario. Granted, it requires rethinking global agriculture at its core. It may even involve rethinking the idea of food itself. But the best-case scenario is palatable, if not actually good. In this scenario, an aggressive global program would have to be instituted to reform agriculture so that big moneymakers like herbicides, pesticides, genetic engineering, corn, soy, wheat, and rice monocropping, synthetic nitrogen, confined animal feedlots, and tilling would be abandoned in favor of intensive, large-scale, no-till organic agriculture, also known as regenerative agriculture.

Done correctly, the numbers suggest we could sequester most if not all of the CO2 that has been emitted by humanity thus far. The best-case scenario is extremely theoretical, perhaps even naïve, but it is the first mathematical model that offers real hope for our species’ future. It would not absolve us of having to end the use of coal and petroleum-based fuels (a prudent step in any geopolitically and economically stable future), but by using the restorative power of nature, it might give us a chance at a future that keeps a majority of Earth’s ecosystems intact.

As I sit listening to the conversation between Le Foll and his advisors, the question they are grappling with is which soil-carbon scenario they should propose. Are the numbers Le Foll is about to announce at COP conservative enough to be achievable? Based on their extensive research, the team believes that they are. Should he be more aggressive and propose a best-case scenario? The question is met with a moment of silence that the minister breaks by saying, “We must first get an international agreement. There will be time to rethink our position once a coalition is under way and we see results.” He lets that sink in for a moment. Nobody says anything. “Very well,” says the minister, “shall we go?”
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An approximate rendering of our three possible CO2 futures.



And with that he is off again, walking at breakneck speed toward his van.

DANS LES RUES DE PARIS

I squeeze into the small minivan with Le Foll, his security detail, and some of his entourage. Still more security men jump into a lead car. Le Foll has managed to keep his newspaper, which he attempts to have another look at as the vehicles leap past the raised portcullis and hit the cobblestone streets with aggressive speed, sirens blaring. As Paris zips by outside, Minister Le Foll puts down his newspaper with a note of frustration and instead of reading the daily headlines, slowly unveils his plan for attempting to save the world. “Bon,” he says, “where shall we begin?”

I ask him how he came up with this idea of soil-carbon storage. Le Foll says, “The question you’re asking necessitates you understand that the first tool in agriculture is the soil, not the tractor, not the combine harvester, not satellites, or computers, it’s the soil. And this is very, very important because we can also reduce greenhouse gases by carbon storage in soil.” The minister explains that the fact we have forgotten how agriculture works in the first place is the reason why soil-carbon storage seems like an announcement at all. He’s not, he asserts, saying anything new, but rather putting very old knowledge into a new global context.

Satisfied he has solidified the importance of soil, he tells me, “I’ve been working at this for ten years, since I was in the European Parliament. I knew that in the US there were researchers and farmers working on the question of carbon storage. There was even a proposal made by Bill Clinton, a document that examined the potential for carbon storage in the soil in the US, but it was never realized.” Le Foll distinguishes that the research is important, but only if it alters global policy, which is what France is trying to do.

The minister says that for years France has been working on a new model of agriculture that brings together the best of old-world knowledge and the best modern practices. It’s called “agroecology.” He explains the model as follows: “Agroecology is the combination of three elements: economic performance, ecological performance, and social performance. And behind these, there are, and will always be, farmers. That’s what has been built into the French concept. I am working on a law that says ‘The environment is not the enemy of agriculture, and agriculture is not the enemy of the environment.’ It’s just the opposite. The two are totally connected.”
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France’s Agro-Ecology program is the most developed governmental regenerative agriculture program in the world.

Source: INRA.



This sounds nice but it seems a bit “Let’s hold hands and sing Kumbaya.” After all, the goal of agriculture, as we are told ad nauseam in the United States, is to feed the world. So I ask Le Foll how he intends to do just that—feed the world with agroecology. He takes a breath and launches in. “In the month of October we were in a field after a wheat crop had been harvested. That field had beans, oats, and alfalfa more than a meter (three feet) high. In the month of October! Over a meter high! And there we are standing in it and it’s almost winter. Ten years ago no one would have imagined this was possible.”

The minister says that their test fields show that through agroecology, farmers can produce significantly more food per acre. He says that the secret to growing more is to increase the carbon content of the soil. And to do that, he says, one must keep the soil covered with vegetation and never leave it bare. He’s fired up about this concept and his answers are becoming more emphatic. He explains that “we’re going to see very technical farmers who store carbon in the soil, develop more food production, keep crops on planned rotations, and save biodiversity all at the same time. This has huge implications for global agriculture.” If what he is saying is true, it also has huge implications for feeding the world.

Our van has been stuck in traffic for some time when Le Foll finally looks at his watch and says to the driver, “Gibbon, we’re going to be late.” (In other words, do something.) Just then, we hear sirens and engines revving from behind us and a diplomatic convoy screams by going the wrong way down the opposite side of the street. In an instant, Le Foll’s driver begins talking into his radio as he turns the wheel and punches the gas. The van lurches forward, becoming part of a convoy of loud sirens and chasing vehicles. As the engine whines loudly, I can’t help but glance at the speedometer a few moments later. It’s well above 100 kph (60 mph) and accelerating. We merge onto a thoroughfare and are now part of some sort of quasi-diplomatic group of vehicles going the wrong way down a freeway. The security detail all speak on their earpieces. The tension inside the van is palpable.

Le Foll appears only momentarily disrupted. For him, it’s just another day at the office. He looks at me and says, “Well, what else?” I need him to explain how he came up with the program he is announcing today at COP21. In his press release (which was confusing even to my French-American friends who helped me translate it) it is called the “4 for 1,000” program.

Speaking loudly over the sirens, Le Foll patiently explains the basic math. Each year, humanity emits 4.3 billion tons (gigatons) of carbon into the atmosphere. Meanwhile, the world’s soils contain 1,500 gigatons of carbon as a fixed stock. Thus, if we can increase the carbon in the soil each year by 4/1,000 percent (or 0.4 percent), we’ll store about 6 gigatons of CO2 back into the soil. Leaving room for the release of CO2 by plants, this compensates for the 4.3 gigatons that humanity emits each year.6
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The aim of the 4 for 1,000 Initiative is to demonstrate that healthy agricultural soils can sequester CO2 while providing more food per acre.

Source: French Ministry of Agriculture.



If the math sounds funny, it is because we generally think of a percentage as shorthand for a numerator over a denominator. In America we might say “4 percent” whereas the French might say “4 for 100,” which just means 4/100, which is the same thing. So “0.4 percent” can be expressed as “4/1,000” and can also be stated as “0.004.” To make the translation into English even more confusing, the French use the special numeric symbol ‰, which means “parts per thousand.” To the American eye 4‰ might easily be mistaken as “4 percent” but that’s not what it means at all. It means “four parts per thousand.” (You say “tomaaaato,” I say “tomahhhto.” Same difference.)

The bottom line here is that the French minister’s program, which he calls 4 for 1,000 (written as “4‰”), is just a European way of saying that in order to offset annual global CO2 emissions, we need to annually increase the soil carbon of the 5 billion hectares of agricultural land on Earth by an average of 0.4 percent, a small but significant shift toward sequestering CO2 back where it came from. It’s a lot to wrap your head around, especially when flying down tight roads across Paris in a van filled with heavily armed men.

Le Foll says the 4 for 1,000 project has significant co-benefits. “At the same time that we’re fighting against climate change, we are also assuring the fertility of the Earth’s soil and therefore assuring agricultural production to feed the planet,” he says. I ask him if this doesn’t go against the grain (so to speak) of the major global push toward more industrial types of agriculture. A knowing smile flashes across his face.

Le Foll checks his watch again and looks out the window. Satisfied with our breakneck speed he explains, “In the first Green Revolution we used machinery and chemicals. But we went too far. If I may use your country as an example, the use of genetically modified organisms (GMOs) was presented in the US as a solution to solve the massive problem of world hunger. The claim was these GMOs would require less chemical products. The result fifteen, twenty years later is that GMOs increase the use of these chemicals. Therefore, this is not what is going to solve the problem of hunger in the world. So, I am convinced that in the Monsanto agricultural model of GMOs and their widespread use the herbicide glyphosate cannot feed the world. We have arrived at the end of that model. We are at its very end.” Glyphosate, by the way, is the primary chemical component of Roundup, a poisonous herbicide discussed more in chapter 2.

Le Foll tells me that Monsanto and their allies have not given up. They are presenting their own model of agriculture at COP, which directly competes with the 4 for 1,000 initiative. They call it “climate-smart agriculture” and, not surprisingly, it’s being promoted by a Monsanto-backed “nonprofit” consortium called Global Alliance for Climate-Smart Agriculture (GACSA for short). Essentially, GACSA is promoting patented GMOs as a way to solve the climate crisis. Even though the chemical industry’s own studies show no added soil carbon as a result of using GMOs and their required chemicals, they assert their methods can in fact be “regenerative” to soil. Says Le Foll, “If we were just to stick with climate-smart agriculture, I don’t believe we can even have a real conversation about the future of agriculture.”

Not surprisingly, this is the model that the head of the USDA, Tom Vilsack, is supporting.7 Le Foll tells me he is meeting with Vilsack the next day to try to convince him to come over to the 4 for 1,000 side. (In other words, “Leave the Death Star and join Han Solo and the Rebel Alliance.”)

Our van has left the freeway and merged into a much larger group of police motorcycles and escort vehicles which, because most of the streets are blocked by police, is the only traffic going anywhere. Luckily for morning commuters, the Métro system is moving like clockwork.

As we pull in through the security checkpoint, I ask Le Foll if he is nervous. “Nervous? No. Why would I be? I feel, how do you say it? Motivated.”


AN AUSPICIOUS ANNOUNCEMENT


We pile out of the van. The cool, damp air is refreshing, especially after so much sweat and adrenaline. Luckily for the minister and several of his staff, we have made it, just in time . . . to have a cigarette.

For all their progress in so many other areas, the French are still smoking plenty of cigarettes. But even that has gone down in recent years with smoking bans in numerous public places, including (thank goodness) the Métro.

Just when it feels like this break may last long enough to begin checking smartphones, an attaché comes up and firmly announces, “It’s time.” Cigarettes are quickly extinguished and once again Le Foll is on the move. Like the rest of his gang, I find myself walk-jogging after the minister. We are waved through security at a back door and the entourage somehow expands to some twenty advisors, more security personnel, and various other VIPs as we all walk-jog through the various COP international tourism pavilions.

Unlike the lavish Indian and Gulf states’ pavilions, the French one is an unimpressive, unadorned wooden box with a few fancy blue stage lights, just barely big enough to seat two hundred people. By the time we walk in with the minister some three hundred bodies are crammed into the little presentation room and it’s standing room only. Le Foll is ushered into a seat in the front row. I am motioned to stand awkwardly against the sidewall.

Judging by the sweltering heat inside the room, the program has been going on for some time. National representative after national representative is brought up to the microphone to voice his or her (but mostly his) country’s commitment to the 4 for 1,000 program. There is Germany, followed by a smattering of African countries, then Belgium, Australia, New Zealand, and many others. They’re all on board. After each person speaks, they walk over to a small camera-ready podium and sign an official 4 for 1,000 commitment document, wherein they are committing to transition the entirety of their agriculture to this program. As they put down the pen, each one is photographed. There’s no backing out for these folks now.8

While a diplomat from some former Soviet republic gives a long Tolstoyesque speech, I notice several glaring omissions from the map of signatories that is projected onto the wall behind the speech-givers. India, China, the Gulf states, and America are all grayed out. In other words, none of the planet’s biggest CO2 polluters will be signing the 4 for 1,000 document today. I check the crumpled program in my pocket; not one person from the United States is even speaking. The US pavilion with its red, white, and blue set dressing is only steps away, but somehow the greatest agricultural producer in the world couldn’t bother to even send an emissary to thank the French for spearheading this program.

Finally, it’s time for my man to speak. The room perks up as Le Foll strides to the podium. He grips the clear plastic of the podium so tightly that I think he might crush it with his bare hands. But those same hands are soon animated in the air.

Le Foll begins quietly and says:

Ladies and gentlemen, my dear colleagues, it was here, just a few weeks ago, that the city was besieged by terrorist attacks. To hold this Climate Conference in Paris is to hold the idea that humanity must be capable of mobilizing itself, of uniting and of bringing hope. We must be able to realize that together, all the men and women of this planet, of every country everywhere, that we have the capacity to build the future, and to do so in brotherhood and in peace.
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