
[image: Cover: Love the Foods That Love the Planet: Recipes that Cool the Climate and Excite the Senses, by Cathy Katin-Grazzini. Photography by Giordano Katin-Grazzini]




[image: Love the Foods That Love the Planet: Recipes that Cool the Climate and Excite the Senses, by Cathy Katin-Grazzini. Photography by Giordano Katin-Grazzini. Health Communications, Inc. Boca Raton, Florida. www.hcibooks.com]







[image: ]

THE GREATEST THREAT TO OUR PLANET IS THE BELIEF THAT SOMEONE ELSE WILL SAVE IT.
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INTRODUCTION [image: ]


My passion is food. Nothing excites me more than coming across a sumptuous new dish from a faraway land or playing with some heady new spice. I love exploring culinary traditions and how inventive home cooks make delicious use of simple, humble foods. But as heat waves, droughts, wildfires, and floods upend so many lives and livelihoods in every corner of the world, I wondered and worried about what could be done.

So, a few years back I embarked on a journey to learn more about how food and climate change interconnect. What I discovered, frankly, shocked me. Who knew that after energy, food systems generated the most greenhouse gas emissions (GHG) worldwide? Who knew that buying local or organic or free-range made hardly a blip on emissions while land use, farming practices, and food loss and waste were all-important? Who could have guessed that of all the things I could do to lower my individual climate footprint, changing what I put in my mouth was by far the most impactful move I could make?

If you have found your way to this cookbook, then climate is on your radar. You may wonder if one person can make any difference or be curious about what you can do to help. As it turns out, every person can… and by a lot!

—Cathy






THE CLIMATE: HOW BAD IS IT? [image: ]


First, let’s briefly recap where we are in the climate crisis in 2024. Despite progress on the energy front in recent years with large investments in renewables and the shift away from coal, global GHG emissions continue to rise, causing steep increases in land and ocean temperatures, evidenced even more dramatically in the Arctic. The last nine years, from 2015 through 2023, were the hottest years on record; 2024 may be hotter still, according to the World Meteorological Organization.
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Remember the UN Paris Climate Agreement of 2015? To thwart the most extreme and catastrophic effects of climate change on ecosystems and biodiversity—heat, drought, extreme weather—196 parties pledged to limit the rise in global temperatures to 1.5°C above preindustrial levels, each setting targets to reduce national emissions with the goal of reaching net zero by 2050. Scientists now think global warming may be accelerating faster than anyone thought possible.1 According to James Hansen, the former NASA scientist who first sounded the alarm about climate change in the 1980s, “We are not moving into a 1.5C world, we are briefly passing through it in 2024. We will pass through the 2C (3.6F) world in the 2030s unless we take purposeful actions to affect the planet’s energy balance.”2


Tipping Points: How Worried Should We Be?

With the global temperature increase approaching 1.5°C, multiple climate “tipping points” are likely to be breached this decade through the 2030s. Tipping points are critical ecological thresholds—like the collapse of the ice sheets on Greenland and Antarctica, the weakening of the North Atlantic Ocean currents, the demise of the world’s coral reefs, and the dieback of the Amazon rainforest. When tipping points are exceeded, climate systems shift from one state into a profoundly different state. Such major ecological shifts are believed to be unstoppable and irreversible, no matter what actions follow, even if global temperatures should drop. Grave concern over tipping points is why the goal of the Paris Climate Agreement is to limit warming to 1.5°C. Unfortunately, according to Professor Johan Rockström, director of the Potsdam Institute for Climate Impact Research, the world is currently on track to hit between 2 to 3°C in global warming.3

Scientists are concerned that hitting any tipping points is likely to aggravate climate change and might trigger additional tipping points, which would have even more dramatic, devastating effects.4 For example, the collapse of the Greenland and Antarctic Sea ice sheets and thawing of the northern permafrost are expected to cause sea level rise reaching 2 meters by 2100. This will accelerate the melting of glaciers, exacerbate the slowing of ocean currents, and spur the release of greenhouse gases into the atmosphere. These changes pose substantial risks of flooding to numerous coastal and island communities. They are also likely to alter weather and rainfall patterns significantly, threatening agriculture, food and water supplies, and human health, security, and survival worldwide.

Time is of the essence to do what we can while we still can to lower GHG emissions that drive climate change and risk actuating any tipping points. There’s a lot we can do.
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What’s Food Got to Do with It?

As it turns out, food is a huge piece of the climate puzzle. Starting with land use and extending all the way to cooking and food waste, food systems account for a massive 17.9 billion metric tons or 34% of total GHG emissions worldwide.5

It also turns out that what we eat specifically matters a great deal. Counter to conventional wisdom (and to my surprise), transportation (in red in the following chart) barely makes a dent in GHG emissions, though eating local is an admirable way to support our local farmers. On the other hand, land use, like the destruction of forests and wetlands for farmland (in green); agriculture practices, including the use of fertilizers, pesticides, soil amendments, and irrigation (in tan); and the considerable loss and waste of food all along the supply chain (in light gray) are the key drivers of GHG emissions in the food system.

Which foods generate the most GHG emissions? They sit at the top of the chart on the following page—beef and other land and sea animals, chocolate and coffee, processed oils. By contrast, emissions from whole grains, legumes, vegetables, nuts, and fruits fall toward the bottom.
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After fossil fuels, animal agriculture is the next largest contributor to global emissions, and a key driver as well of deforestation, water and air pollution, and the loss of biodiversity.6



Weaning the world off fossil fuels is beginning to happen. There are lots of exciting decarbonization projects, and many dedicated people are working their hardest to get us there. The demand for coal worldwide is dropping precipitously, which is certainly encouraging. At the same time, however, global oil demand is up, with production poised to hit record highs in 2024.7 Today, the United States has the dubious distinction of leading the world in oil production, pumping out more oil than any other country in history.8 The demand for liquified natural gas (LNG) is rising too, with the United States exporting more LNG than any other nation.9
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Despite their ambitions, the many worthy green investments and advances in new technologies are not enough to outpace fossil fuel growth, let alone thwart the rapid rise in global temperature.




Why Individual Involvement Matters

While one hundred corporations account for 71% of GHG emissions in fossil fuel and cement production, these sectors only produce 12% of direct emissions; the remaining 88% come from our consumption of products.10 What we do as individuals matters. Each one of us influences our friends, families, and communities. Ultimately, our collective consumer demand determines what producers produce.

In our race against climate change we are falling behind, and we are running out of time. Given all that is at stake, we can’t afford to look only to technological advances and our political leadership to save us. Pressuring leaders to make wise climate-supportive choices is vitally important but not sufficient. Therefore, we must look to our own behaviors too, and each of us must do our bit. In fact, without the involvement of every one of us, we are unlikely to succeed.




Lightening Our Climate Footprints

In a 2023 webinar, Dr. Joseph Poore, director of the University of Oxford Martin Program on Sustainability and one of the world’s leading environmental scientists, outlined the ways we each can lower our personal climate footprints. As you see as follows, he found that swapping plants for animals in our diets is the most powerful way to lower GHG emissions as individuals, though of course the other ways to lower our emissions help too. Dr. Poore’s research found if we embraced eating plants to the max, that is, if we went fully plant-based, our personal climate footprint would contract by a whopping 73%.11
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Today, half of the world’s habitable land is used for agriculture. Over three-quarters of those agricultural lands are used to raise and feed livestock. Animal agriculture is a very inefficient use of our resources, however: Meat and dairy provide just 18% of global calories (82% come from plants) and only 37% of global protein supply (63% come from plants).12

Animal agriculture accelerates the environmental degradation of our air and waterways. It is responsible for the destruction of wildlife habitats and spurs biodiversity loss. As regards human health, animal agriculture is also problematic: It is the cause of infectious zoonotic diseases,13 like MERS, SARS, and COVID-19. Food-producing animals are the major source of food-borne pathogens, like E. coli, listeria, campylobacter, salmonella.14 Consumption of animals significantly increases our risks of developing “chronic diseases, like cardiovascular disease, cancer, diabetes, obesity, and other disorders.”15

Let’s think big for a moment: If everyone were to stop eating animal foods, how big a difference could that make? Seventy-five percent of current agricultural land would become available to help restore forests, grasslands, and natural habitats. Rewilding these landscapes would sequester carbon. Both GHG emissions and eutrophication (ocean hypoxia from fertilizer runoff that leads to ocean dead zones) would drop by 50%.16 In fact, phasing out animal agriculture worldwide in favor of plant nutrition could halt the rise in GHG emissions for thirty years, which would give the world time it so desperately needs, especially now, to complete its shift away from fossil fuels and reach net zero or even negative emissions.17




Don’t Worry

If you find yourself overwhelmed by the enormity and gravity of climate change and the catastrophic havoc it portends, you are not alone.18 According to the World Health Organization, 3.6 billion of us are already “highly susceptible” to the ravages of the climate. From 2030 to 2050 climate change is projected to take the lives of 250,000 more people every single year, directly or indirectly.19 That realization should frighten all of us. But take heart: The most effective antidote to climate anxiety is action. Changing what you eat and how you cook are the most personally impactful ways to help, as previously noted. Realizing that you are not alone and joining with others to work toward shared goals is another powerful remedy for anxiety. See pages 404–5 for resources, ideas, and groups to connect you with others, to amplify your voice, and to make a material difference, on local, national, and global levels. Together, we will succeed!

To quote botanist Robin Wall Kimmerer, “So much of what we think about in environmentalism is finger-wagging and gloom-and-doom,… [but] where people are taking things into their hands, they’re joyful. It’s… good to feel your own agency.”20




Eating to Cool Our Feverish Planet

To sum things up, as the writer Jonathan Safar Foer remarked, “Changing how we eat will not be enough, on its own, to save the planet, but we cannot save the planet without changing how we eat.”21 Love the Foods That Love the Planet gives you a rich road map of exciting low-emissions dishes from all over the world. They are sourced and prepared in the healthiest of ways, and because they are so high in fiber and low in fat, you may find you drop a few pounds even with second helpings. Your taste buds will thank you, as these dishes are richly flavored to excite and stimulate all the senses. Start with a dish or two for the first week and steadily add more. Have fun finding greener versions of old favorites and new ones that delight you.
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SHOPPING AND STOCKING [image: ]


Love the Foods That Love the Planet will comfort you with climate-friendly, healthy remakes of traditional American classics: You’ll find burgers, chilies, tostadas, Sloppy Joes, omelets, cornbread, and pastries. It also will transport you to faraway lands, from Peru to Persia, Italy to India, West Bengal to West Africa—and beyond—with dishes that are distinctive, satisfying, and very kind to the planet.

We’ll be eating low on the food chain with an emphasis on whole, unprocessed ingredients. I will show you how to build robust flavor and excitement in your cooking without relying on oils, refined sugars, or salt. We will take full advantage of herbs, spices, mushrooms, and chilies. They may be tiny, and we may use them judiciously, but these potent flavor boosters are also nutritional powerhouses. You will find that eating for the planet also confers multiple health benefits because plant foods are so nutrient rich and calorie light.22–28

While most of the ingredients in this cookbook will be very familiar, some of them may be used in surprising ways. You may learn some new cooking techniques. You may discover ingredients you’ve never worked with before. Don’t be daunted! Just think of it as adding colors to your culinary palette. Have fun and see it as going on adventures from the comfort of your own kitchen. It will feel good to stretch your culinary wings.



Sourcing Ingredients

If you live in a large metropolis, you will be blessed with many small mom-and-pop markets featuring foods from their country or region of origin. In smaller cities and suburban towns, depending on which immigrant communities reside nearby, you may also find ethnic markets where you will find native foods, often sold in bulk and at affordable prices. It is educational to explore these venues and be rewarded by their rich offerings.

For example, in Latino groceries you are likely to find a wide variety of dried and canned beans, dried and fresh chilies, hominy, cornmeal, masa harina, fresh produce, dried herbs, and an amazing diversity of frozen vegetables.

South Asian markets are packed with many types of dried peas, lentils, and beans, fresh and frozen produce, whole grains, fresh herbs and chilies, nuts, lotus seeds, and huge array of whole spices. In the spring, some will sell you fresh curry tree (B. koenigii) seedlings, if you inquire, to grow at home and reward you with a continual source of aromatic curry leaves, a mainstay in South Indian dishes. In local markets the cinnamon sold is cheaper cassia, not true (Ceylon) cinnamon, which has a beautiful floral character. Find it online.

If you are near Middle Eastern groceries, you may find other dried legumes, like fava beans, Mediterranean chickpeas, and lupine beans, dried herbs, culinary flowers and spices, rose and orange blossom water, pomegranate and date molasses, dried fruits, and varieties of olives from the Levant in barrels. Lightly fermented dried Persian limes can flavor a stew or soup and then be discarded or be ground into a seasoning powder.

If you are lucky enough to live in a major metro area with an H-Mart, have fun exploring its extraordinarily large selections, including fruits, vegetables, fresh and dried mushrooms, sea vegetables, tofu varieties and miso pastes, fresh and dried soba noodles, Korean dangmyeon (sweet potato starch) noodles, varieties of rice and dried beans, and condiments from throughout the Far East and even from Latin America and the Caribbean (at least in my area). I have found fresh chickpeas and fresh fava beans, when in season.

Japanese groceries tend to be more expensive, but they offer additional products you won’t find elsewhere, like the delightful whole spice blend shichimi togarashi, natto, fresh yuba and okara, wonderful tea selections, small batch koji-fermented tamari, and other koji-fermented condiments. East Asian markets, however, only sell Shaoxing rice wine that is salted. Instead, order drinking-quality Shaoxing wine online or at a liquor store.

Increasingly, national supermarkets stock more produce varieties than ever to cater to their local clientele. Don’t overlook the ethnic aisles either for legumes, whole grains, flax seeds, polenta, cornmeal, masa, seeds, spices, herbs, and other minimally processed ingredients.

Local natural food stores are another option for buying whole grains and legumes in bulk or in small packages. Some shops offer discounts if you order quantities of 20 to 50 pounds, saving you from having to pay considerable transportation costs for large bulk online deliveries. Plant-based milks, tofu, sea vegetables, miso pastes, nuts, and seeds are also found in these shops, and usually a small selection of fresh local and regional produce.

Don’t overlook local farms in your vicinity for fresh locally grown and seasonal produce, mushrooms, and fruits. Many have vegetable stands or participate in weekly farmers markets. Some offer community supported agriculture arrangements for pickup or delivery. By getting to know your local growers, you can learn of their growing practices and spraying policies for different crops.

If you live near farming communities, you might be able to pick up bulk quantities of whole grains, flours, and dried beans directly from farms or farmer collectives, which would be the most affordable option. If you reside elsewhere, consider Azure Standard, an online cooperative for bulk organic dry goods and other household items, delivered to specific local zones across the United States monthly.

Finally, even if you do not live near ethnic markets or farms, you can still find just about every dried food and spice online.





Stocking Up

To keep emissions low and to maximize flavor and nutritional potency:


	Don’t forget to stock your freezer with frozen fruits and vegetables. They generally are picked and frozen at peak ripeness for optimal flavor and nutritional potency. Moreover, frozen foods often have a lower climate footprint than fresh foods because they reduce loss and waste that can accrue along the supply chain.

	Buy whole grains, dried beans, spices, dried chilies, and dried mushrooms whole and in bulk. Stored in tightly lidded containers in a dark, cool, dry cupboard, they will last for years without spoiling or losing nutritional potency.

	With a grain mill you can mill small quantities at a time of whole grains, legumes, and dent and flint corn (not popcorn) into flours, polenta, and cornmeal.

	With an inexpensive coffee or spice grinder you can pulverize spices, dried herbs, dried chilies, dried mushrooms, even dehydrated fruits, vegetables, and miso pastes, into potent seasoning powders.

	You would not believe the difference in flavor of freshly milled flours, cornmeal, and seasonings compared to those that have languished in warehouses and on grocery shelves for who knows how long. Moreover, buying whole products instead of pre-ground, you can avoid any adulterated products, which dilute a spice with cheap and sometimes harmful additives.29


	Save a bundle. The markup on tiny jars of processed spices and spice blends can be considerable. In medieval times the price of spices was driven by how far they traveled, and later by trading monopolies with prices padded by layers of middlemen. Today, the main reasons spices are so expensive are their high production costs and the destruction of crops from extreme weather. Some spices, like saffron and vanilla, require manual labor to pollinate and harvest, making them particularly expensive. If you buy jars of ground spices at boutique venues, you are also paying for fancy packaging, marketing, and shelf space.30




Purchasing whole spices in bulk at ethnic local groceries is fine for common spices with low climate footprints. For others that are often grown unsustainably and unethically, look online to purchase directly from single-origin, sustainable growers to eliminate costs of middlemen. Developing direct ties with growers helps ensure higher product quality and encourages sustainable farming, fair-trade, and ethical (child-free) labor practices.31
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TOOLS OF THE TRADE AND COOKING HINTS [image: ]



A Good Knife and a Board

There are some tools that any well-equipped kitchen should have, starting with a good chef knife that fits your grip, and sharpening whetstones to maintain its razor edge. Most kitchen mishaps happen when a knife is blunt, so a sharp knife is your best defense. A large wooden or bamboo cutting board is best to preserve a knife’s edge, and preferable to plastic from an environmental perspective.

Also consider an Italian mezzaluna, a curved, two-handled blade specifically designed to quickly and precisely mince herbs, garlic, ginger, and other vegetables with great control and no risk of crushing or mashing delicate ingredients or fingers.




Cookware

There are a vast number of cookware options available at every price point. As a rule, titanium is the highest quality. It tolerates very high temperatures, is the most durable, and is nonreactive to acidic foods. However, it is also very costly. Borosilicate glass cookware matches titanium in safety and is less expensive. Stovetop borosilicate pots are only available in smaller sizes, however. They can be used on gas and electric cooktops but not induction. Pyrex, made today of soda-lime glass, is more subject to thermal shock than borosilicate glass, though both are vulnerable to breakage if dropped or hit.

Multi-clad stainless steel cookware is a very safe, economical choice. Stainless steel is durable, cooks and bakes evenly, and comes in a range of prices. You can find excellent professional, high-quality stainless steel cookware and bakeware if you keep an eye out for those on sale. Avoid aluminum cookware, bakeware, and foils, however, as data suggests it may be linked to neurodegenerative diseases like Parkinson’s disease, Alzheimer’s disease, and breast cancer.32

Cast-iron cookware is very durable. Uncoated is more affordable but must be seasoned with oil regularly to avoid rusting. Acidic foods and frying will leach heme iron, a risk for hemochromatosis patients, and for most people seeking to avoid high iron blood levels. High heme iron is associated with increased risks for cancers, diabetes, and heart disease.33 Enameled cast iron is a safe option but may be pricey. Older red and orange enamel cookware may contain lead, a particular concern since over time, and with wear, the enameled interior can chip and flake into foods.




Nonstick Cookware

Safer alternatives to Teflon are available with titanium, diamond, ceramic, and an array of new non-poly-fluoroalkyl chemical (PFA, PFOA, PTFE) surfaces. PFAs are “forever chemicals” that don’t degrade over time in the environment or in our bodies and are linked to cancers, thyroid disease, high cholesterol, lower vaccine responses in children, and more.34 According to Consumer Reports, not all nonstick manufacturers’ nontoxic claims hold up on testing,35 so consumer caution is warranted. Moreover, all nonstick cookware, so far, is more vulnerable and shorter lived than standard cookware. Some good rules are:


	Use nonstick pans lightly, reserving them for oil-free pancakes, crêpes, and similar griddle cakes and flatbreads.

	When cooking oil-free on a nonstick pan, the pan must be heated adequately before adding batters to prevent sticking. However, do not exceed the manufacturer’s temperature limits for their cookware. Overheating risks damaging the pan. Invest in a small infrared laser thermometer gun to stay below your limits for stovetop and oven cooking.

	Avoid metal utensils that can scratch their surfaces.

	Store them carefully and without placing other objects on top of them.

	Replace them if their surfaces develop deep scratches, signs of wear, or if food begins to adhere to their surfaces when used properly.






Small Kitchen Hand Tools

A good vegetable peeler, a citrus zester, and a manual citrus juicer all come in handy. A simple manual pepper mill is a must, and if you love nutmeg as much as I do, consider a nutmeg rasp, grater, or mill.

For baking bread you will need a digital scale and spray bottle to spritz water to ensure a crispy dough crust. A large baking stone isn’t essential, but for pizzas, flatbreads, and crackers, it creates a crispier crust.

A mandolin slices raw and lightly cooked vegetables and fruits precisely and uniformly in no time at all. It’s a great asset when making Tian, and slicing fruit for Pretty Apple Packets.




Small Appliances

Stone mortar and pestles will crush seeds and nuts with some persistence. Personally, I prefer the precision and ease of a small, inexpensive coffee grinder to grind spices, dried chilies, dried mushrooms, and small quantities of dehydrated fruits or vegetables to make seasoning powders, and to purée fresh garlic, ginger, and green chilies into pastes.

I strongly encourage you to make your own seasonings from whole spices. It takes only minutes. The intense aromas and flavors from freshly ground spices will elevate your cooking to a higher level.

Mexicans swear by their larger igneous molcajetes to grind spices and vegetables into moles, guacamole, and salsas. For such tasks and to make sauces, lightly chunky or silky smooth, and dried fruit pastes, you can’t beat high-speed blenders. They do an expeditious job of chopping to puréeing ingredients but only if there is sufficient liquid in the mixture. When blending hot soups and sauces, it is safer and more convenient to use a simple immersion blender in the pot.

Food processors come with many attachments to break down produce in myriad ways very efficiently. You can shred vegetables for slaws, julienne them for salads, and mince them for sauces like Sugo Senza Carne, and chunky sauces like Salsa Verde. Food processors efficiently blend thicker mixtures like Three Bean Party Dips and are a huge time-saver when whipping up Beety Burgers. I also use food processors to mix unleavened doughs for layered tortes like Eggplant-Zucchini Torte. In just a minute or two a food processor can mix, knead, and gather these doughs into a tidy, supple ball, ready for rolling out.

A pressure cooker will reduce cooking times for whole grains, legumes, and vegetables too, while preserving their nutrients very well. Many prefer an instant pot, which combines the functions of a pressure cooker and slow cooker.

If you decide you would like to make homemade soy yogurt, you can incubate it in a yogurt maker, an instant pot, an oven if it has a very low bread-proofing temperature setting, or a warming drawer that can maintain a steady temperature between 90 and 110°F.

A dehydrator is a convection oven that works at low temperatures only. I often incubate soy yogurt in a dehydrator, which I also use to dry miso paste into powder for Parmigiano Perfetto and citrus slices for Citrus Powders. You can dehydrate many fruits, vegetables, even mushrooms to make snackable dried fruit, fruit leathers, vegetable jerkies, and dried foods that can be ground as needed into nutritious and brightly colored seasoning powders.

If you have a good convection oven, particularly one with a double fan, you may not need a tabletop air fryer. With the traits of a dehydrator at high heat, air fryers give potatoes and battered vegetables a delightful crispy crunchiness.

Lastly, for those of you who love to bake, consider a manual or electric grain mill. As mentioned above, a grain mill will enable you to create flours out of whole grains and legumes, make polenta out of flint corn, and cornmeal and grits out of dent corn. For rustic breads you can choose coarser grinds, and finer settings to make flour for sweets and pastry.

One could go on and on, as there is a surfeit of kitchen gadgetry available today. Depending on your storage capacity and pocketbook, and on the types of dishes you care to make, consider adding some of these devices and tools to enhance your pleasure and save you time in the kitchen.




A Few General Cooking Hints


	Always read a recipe to the end, measure out all seasonings, and prep ingredients before beginning to cook a dish.

	To make a fruit paste, cover the dried fruit with water and heat for 2 minutes in a microwave or on a stovetop to rehydrate. Cool and blend in a high-speed blender, adding just enough of the soaking liquid to facilitate blending. Store fruit pastes in the fridge for two weeks or freeze for up to three months.

	When baking bread, use a small digital scale to weigh ingredients instead of measuring by volume. The results will be far more accurate and consistent.

	When fermenting, culturing, or baking yeasted or sourdough breads, only use untreated or spring water. Water treatment chemicals like chloride and fluoride will damage baker’s yeast, and the beneficial wild yeasts and bacteria in a sourdough ferment.

	As a rule, when cooking with spice blends and chili powders, to avoid overseasoning, add them slowly, tasting as you go, and adjust their levels toward the end of cooking.

	No time to wait for A Better Buttermilk to culture? You will sacrifice its luscious, creamy mouthfeel and sweet flavor, but you can still activate baking soda in your baking by acidulating soy (or another plant-based milk) with an acid like vinegar or lemon juice, using the ratio of 1 tablespoon acid to 1 cup milk.










CLIMATE DATA IN THE RECIPES [image: ]


In some of the recipes to follow, I summarize the major climate challenges facing the country where that dish originated. In others I review that government’s actions in response to the crisis. Elsewhere, the impact of extreme weather and climactic changes on crop yield and viability are discussed, or how specific farming practices or types of food processing affect greenhouse gas (GHG) emissions.

Every recipe also includes climate footprint information about one or more key ingredients in that dish. This information is a snapshot in time from the database of the Swedish climate intelligence platform CarbonCloud.36 CarbonCloud helps food businesses improve the sustainability of their products by calculating climate footprint data in real time for individual foods and beverages at every stage along the food supply chain. Its proprietary software is based on inputs from participating companies from all over the world. For more information see carboncloud.com.

Each food’s climate footprint is described in kilograms per CO2 equivalents per kilogram (kg CO2eq per kg), a standard for combining emissions from key greenhouse gases like carbon dioxide CO2, nitrous oxide (N2O), and methane (CH4) into a single climate footprint value.

For GHG emissions at the farm, every climate footprint is then apportioned by different land use practices, so you can see what factors may be driving that food’s farm emissions. For example:


	“Fertilizer production” refers to the energy used and GHG gases produced when synthetic fertilizers are manufactured.

	“In-field bacteria” are direct N2O emissions produced when fertilizers and field waste left in the field postharvest are digested by soil microbes. Crop residues and stubble are the organic matter commonly left in the field to improve soil quality and water retention.

	“Off-field bacteria” are indirect N2O emissions carried by harvested crops after they have left the farm.

	“Farming on drained wetlands” destroys marshes, swamps, peatlands, mangroves, and deltas, causing high emissions that accrue over decades. Wetlands are among the largest carbon stores that exist. They filter pollutants from surface water sources and modulate the impact of floods and coastal surges. When drained, the decomposing plants and animals release considerable quantities of CO2 and N2O. Destroying wetlands creates other environmental harms as well: lowering the water table, disrupting flow to other waterways, and reducing the capacity of groundwater aquifers to recharge. About 40% of all species rely on wetlands. Their destruction destroys wildlife habitats, contributing to biodiversity losses.37


	“Deforestation,” or the practice of cutting down swaths of virgin forest and jungle to convert to crop and pastureland or to clear the land for urban infrastructure, housing, and roads, releases CO2 into the atmosphere and eliminates the capacity of those trees to capture carbon from the air and store it. Nearly 95% of deforestation today occurs in tropical regions of South America and Southeast Asia. In addition to the risk this poses for global warming, it endangers ecosystems where most of the world’s biodiversity is concentrated. Forest degradation, where forestland is lost to wildfires or trees are thinned by plantation logging, also contributes to global forest loss. Both deforestation and forest degradation today are driven by the demands for livestock and their feed crops, palm oil, rubber, and fuel in tropical zones, and lumber and paper products in temperate regions.38


	“Limestone and urea” are examples of soil amendments used in farming to decrease or increase soil pH and to promote plant growth. Both contain CO2 that is released when these amendments are applied.

	“Pesticide production” refers to the energy used when herbicides and insecticides are manufactured for farm use to manage weed and insect infestations.

	“Farm machinery” refers to the energy used by all the power tools and vehicles typically used on farms for activities like sowing, fertilizer/soil amendment/pesticide application, harvesting.

	“Irrigation” is the diesel, gas, or electric energy required to pump water onto fields to water the crops.

	“Drying” is the power used to heat air to dry certain crops like grains and legumes before they leave the farm.

	“Flooding rice fields” is a practice unique to rice cultivation, where fields are flooded with water to promote growth and hamper weeds. Bacteria in flooded rice paddies release significant amounts of methane, which is twenty-eight times as potent as carbon dioxide when it comes to trapping heat in the air.39




And now, let’s see what’s cooking!






SEASONINGS and SAUCES
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A BETTER BUTTERMILK

In the era before dairy products were processed and mass-produced, buttermilk was the liquid left over when cultured cream was churned into butter. Modern commercial producers typically culture pasteurized milk, adding salt and thickeners. This plant-based buttermilk inoculates minimally processed soy milk with live cultures, rich in lactobacilli and other beneficial bacteria. The result is heavenly: thick, rich, and creamy and without any additives, thickeners, or salt.

Enjoy this better buttermilk in salad dressings (Green Goddess Buttermilk Dressing), in fritters (Okra Fritters), in batters, biscuits, and any baked desserts that require an acid to activate baking soda as a leavening.


The climate footprint of soy milk sold in U.S. groceries is 0.6 kg CO2eq per kg, with 32% of GHG (greenhouse gas) emissions attributable to agriculture, 13% to transport, 22% to processing, 26% to packaging, with 7% uncategorized. Dairy buttermilk, sold in U.S. shops, is 3 ⅓ times higher at 2 kg CO2eq per kg, 89% due to agricultural emissions, 4% to transport, and 7% to packaging.



Prep time 5 minutes | Culture time about 4 hours | Makes 1 cup


	1 cup minimally processed or homemade soy milk, containing only organic soybeans and water

	2 capsules ultra-strength, broad spectrum probiotics, each with a minimum of 40 billion colony forming units (CFUs) per capsule




	Pour the soy milk into a jar. Open the probiotic capsules and stir into the soy milk. Cover tightly and shake for a minute to disperse and dissolve the cultures into the milk. Set in a warm corner or shaded spot outdoors where the ambient temperature can be maintained at a steady 85 to 100°F. Note: Heating beyond this temperature risks killing the microorganisms.

	Check at 3 hours. Shake the jar and open it to test its thickness and taste. It may require another hour or more, depending on the ambient temperature. The buttermilk is ready when it develops a viscosity that is thicker than whipping cream but thinner than yogurt with a flavor that is rich and barely tangy.

	Refrigerate until use. A Better Buttermilk will keep in the refrigerator for 2 to 3 weeks.
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ADVIEH BERENJ


Persian dishes are full of aromatic, floral notes from spices, fruits, fresh herbs, nuts, and flowers. Here is one variation of advieh berenj used to season Persian-inspired rice dishes, like Tahchin. It can jazz up other whole grains and pilafs too, like Fragrant Millet Pilaf. Climate friendly and anti-inflammatory, its aroma is simply heavenly.


While climate footprint data for spices from Iran is not available, the benchmark for commercial spice mixes is 2.0 kg CO2eq per kg at Swedish stores.

Iran and Energy

Iran is rapidly urbanizing. Tehran alone has 9 million residents. According to the United Nations Development Programme, Iran is among the top ten carbon-emitting countries. It consumes 2.5 to 4% more energy than the global mean. Seventy-five percent of its population is urban and 70% of its energy is required by municipal buildings but is burned very inefficiently with 60% of that energy lost. With economic stress, high inflation, and the impact of COVID-19 lingering, Iran’s economy remains fragile. Its investments in renewable energy for now remain limited, according to the Climate Action Tracker. For more on Iran and its environmental challenges, see page 201.



Prep time 10 minutes | Makes about ⅓ cup


	1 ½ tablespoons food-grade rose petals

	1 tablespoon Ceylon (true) cinnamon from one 7-inch quill

	2 teaspoons coriander seeds

	1 teaspoon cumin seeds

	½ teaspoon green cardamom seeds

	½ teaspoon nutmeg, freshly grated

	¼ teaspoon cloves

	¼ teaspoon white peppercorns




	Combine the petals and spices in the bowl of a coffee grinder and grind into a powder, grinding in batches if necessary.

	If you have leftover Advieh Berenj, try to use it up soon afterward while storing the blend in a tightly lidded spice jar in the fridge or a cool, dark cupboard.
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ARUGULA PESTO

If you are a fan of arugula like I am, you will delight in this delicious pesto variation. Lively and creamy, this piquant sauce with its mild peppery bite can enhance dishes like Eggplant-Zucchini Torte, gnocchi, pasta, potatoes, whole grains, whipped beans, and steamed vegetables. It’s also terrific when spread on canapes and sandwiches for a flavorful accent. Arugula is packed with phytonutrients like nitrates that relax our arteries and cancer-fighting polyphenols like sulforaphane and erucin.


In U.S. groceries, arugula has a climate footprint of 0.6 kg CO2eq per kg, with 24% of emissions coming from agriculture, 18% from transport, 3% from processing, and 55% from the greenhouse gases produced from packaging materials.



Prep time 30 minutes to roast garlic, plus 15 minutes | Makes 1 ½ cups


	1 head garlic, roasted

	3 cups packed baby arugula leaves

	⅓ cup Parmigiano Perfetto


	½ teaspoon lemon juice (optional) to preserve the bright color

	1 teaspoon shiro (mild, white) miso paste

	¼ cup pine nuts

	Freshly ground black pepper, to taste




	Preheat oven to 375°F. To roast the garlic head, peel off the papery exterior garlic skins and roast for 30 minutes. Separate the cloves and peel them.

	Combine the arugula, Parmigiano Perfetto, garlic cloves, lemon juice, shiro miso paste, and pine nuts with ⅔ cup water in a high-speed blender. Run until smooth, about 30 seconds. Add 1 to 2 teaspoons of water as needed to blend into a dense sauce for canapes. If using the sauce to drizzle over pasta or polenta, thin with a little more water.

	Season, to taste, with black pepper and, if required, a little more miso.
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BAHARAT


This spice blend is savored throughout North Africa, Southern Europe, and the Middle East, with each region putting its own spin on this fabulous mix of toasted spices and chilies. In this Tunisian-inspired Baharat we use mild chilies, but if you prefer more heat, just mix in or substitute with hotter varieties. Use Baharat in sauces and stews like M’nazaleh and your dishes will spring to life. Find dried Kashmiri and Aleppo peppers online or at Middle Eastern groceries. Tunisian Baklouti peppers may be harder to find; they are so delicious, if you have the opportunity, consider growing a few plants in your garden or on your windowsill to enjoy fresh or dried.


Green chilies and peppers grown on Tunisian farms have a climate footprint of 0–0.1 kg CO2eq per kg, with 36% of emissions caused by fertilizer production, 41% from N2O released by in-field bacteria, 14% by off-field bacteria, 7% due to soil amendments to adjust the soil pH, and 2% from irrigation. Dried Tunisian chilies have a climate footprint of 0.64 kg CO2eq per kg, 24% of which are generated by fertilizer production, 27% by in-field bacteria, 9% by off-field bacteria, 6% from deforestation, 5% from soil amendments, 11% from the use of farm machinery, and 17% from irrigation.

Tunisia and Climate Change

With its arid climate and topography, Tunisia is extremely vulnerable to the adverse impacts of a warming planet. According to the World Bank, Tunisia is expected to experience rising temperatures, increasing aridity, reduced rainfall, and sea level rise, all of which will threaten its limited water resources, agriculture, healthcare, and tourism sectors. A 2022 European Investment Bank survey stated that 84% of Tunisians say climate change and the environmental damage left in its wake has impacted them daily, 52% of those surveyed reported that climate disasters and extreme weather events caused a loss to their income or cost them their job, and 83% of Tunisians urged their leaders to prioritize renewable energy investments.



Prep time 15 minutes | Makes about ⅔ cup


	4 to 6 mild dried Baklouti, Kashmiri, or Aleppo peppers

	1 teaspoon black peppercorns

	2 teaspoons cumin seeds

	2 teaspoons coriander seeds

	½ teaspoon cloves

	½ teaspoon green cardamom seeds

	1 large Ceylon cinnamon stick, broken in 1-inch pieces

	¼ teaspoon allspice berries

	Large pinch saffron filaments

	1 teaspoon dried mint

	½ teaspoon food-grade rose petals

	1 ½ tablespoons sweet or smoked paprika

	½ teaspoon ground dried ginger

	1 teaspoon nutmeg, freshly grated




	Heat a medium skillet on medium for 3 minutes. Add the chilies, peppercorns, cumin seeds, coriander seeds, cloves, cardamom seeds, cinnamon stick, and allspice.

	Stir the spices and peppers as they roast for barely a minute, with your nose poised above the pan. Once they become fragrant and before there is any hint of smoking, remove the pan from the heat and immediately pour the contents onto a plate to halt cooking. Burned spices are acrid and bitter so take care not to over-roast them.

	Place the saffron in the hot skillet, but off direct heat, and toast it briefly, about 30 seconds.

	Cool for a minute, then pour the roasted spices and chilies into a coffee grinder. You can grind in two batches if necessary. Add the toasted saffron, dried mint leaves, and rose petals. Grind into a powder and transfer to a bowl.

	Add paprika and dried ginger powder. Use a nutmeg rasp to grate nutmeg into the bowl. Stir well to combine. Store Baharat in a tightly lidded jar in the fridge for up to a month or freeze for up to 3 months.
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CHEESY WHITE SAUCE

Here is a delectably rich, cheesy sauce that will add luscious creaminess to your cooking. It whips up in no time. Enjoy it on your climate-friendly burgers and in tortes, casseroles, crêpes, eggless omelets, and blended soups. In other words, everywhere.

For more indulgent uses on special occasions, include a few soaked cashews for a more velvety texture and richer flavor. And for those dishes that call for a funkier cheese flavor, season with a pinch of intensely flavored Indian spice asafoetida (hing), a resin, grinding it right before use.


The climate footprint of soy milk produced in Canadian factories is 0.14 kg CO2eq per kg, with 30% of greenhouse gas emissions produced from agriculture, 4% from transportation, and 66% from processing. Cashew trees grow in tropical climes, where their climate footprints range from 1.3 kg CO2eq per kg in Africa to 2.6 kg CO2eq per kg in East Asia. In U.S. shops GHG emissions for cashews rise to 4 kg CO2eq per kg, with 62% of emissions driven by agriculture, 5% by transport, 25% by processing, and 8% from packaging.



Prep time 4 hours to soak cashews, if using, plus 5 minutes | Cook for 5 to 10 minutes | Makes 2 cups


	⅓ cup cashews, soaked (optional)

	Pinch whole asafoetida (hing) resin, freshly ground (optional)

	2 cups unsweetened soy milk

	⅓ cup silken tofu, drained

	⅓ cup Parmigiano Perfetto


	½ teaspoon granulated garlic

	½ teaspoon granulated onion

	2 tablespoons arrowroot for a pourable sauce, 3 tablespoons for a thicker sauce for toppings

	1 teaspoon shiro (mild, white) miso paste




	If using cashews, soak them in water for 4 hours. Drain.

	If using asafoetida, put a small amount of hing resin in a coffee grinder, and process into a fine powder. Store any excess in a tight-lidded spice jar in the fridge.

	Place all ingredients in a high-speed blender. Run on high for a minute until smooth. Taste and adjust any seasonings now.

	Transfer the liquid to a saucepan. Cook it over medium heat, whisking constantly, until it thickens, about 5 minutes.

	The sauce will continue to thicken as it cools but thins again upon reheating. Cheesy White Sauce can be kept in the fridge for about 5 days.
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HINTS


	Decide how thick you’d like the sauce to be at the get-go, adding the proper amount of arrowroot during blending, not during cooking, since arrowroot dissolves best in a cold liquid.

	Arrowroot activates at a low temperature, about 140°F. After it thickens, turn off the heat. Its thickening quality will break down in high heat over time.
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CHESAPEAKE OLD BAY SPICE BLEND

This is a salt-free version of classic Maryland Old Bay seasoning, created by Gustav Brunn who escaped Nazi Germany and opened his spice shop in Maryland in the 1930s. I love to use this blend in Chesapeake Crabless Salad Sandwich, Causa Rellena, Split Pea Eggless Omelets, Okra Fritters, in chowders and mocktails, and wherever and whenever a bland dish calls for some livening up.


Spices are a wide and diverse category with climate footprints varying depending on their country or region of origin. In the United States, greenhouse gas emissions for spices average 0.40 kg CO2eq per kg on farms, but by the time they are processed and sold at retail, emissions range but rise as high as 30 kg CO2eq per kg for curry powder, seasoned salt, sazón caliente, and many others. Buying spices whole and in bulk and grinding them in small quantities may be far less impactful to the climate than commercial products.

Seeking Sustainable Spices

The lucrative trade in exotic, fragrant seeds, bark, flowers, roots, and dried fruits dates back as early as 2000 BC to the Silk Road and other spice routes. The Portuguese dominated the spice trade in the fifteenth and sixteenth centuries, later to be surpassed by the Dutch, and then by other European powers as they colonized peoples in the global South and the New World in a global struggle for economic and military advantage. Today’s $37 billion spice market is still colored by its exploitative history with a very convoluted, expensive supply chain with many intermediaries. Smallholder farmers are often underpaid and rely on environmentally damaging farming practices. Lack of quality control, fraud, contamination, child labor, and deforestation are all too prevalent in the spice trade. Seek single-origin spices, sourced directly from growers, to ensure that your spices are unadulterated, and fairly and ethically traded, and to encourage sustainable growing practices.40



Prep time 30 minutes to dry celery leaves, plus 15 minutes | Makes about ⅓ cup


	⅓ cup packed celery leaves, chopped, oven-dried, and ground

	¼ teaspoon from 1 to 2 dried red chilies, like Hungarian csipős, cayenne, or similarly hot chilies, stem removed and ground

	¼ teaspoon nutmeg

	¼ teaspoon Ceylon (true) cinnamon from ½ a quill

	⅛ teaspoon whole mace blades preferably, or ground mace powder

	½ of a dried bay leaf, stem removed, crumbled with your fingers, then ground

	1 teaspoon black peppercorns, freshly ground

	1 teaspoon yellow mustard seeds preferably, or pre-ground yellow mustard powder

	⅛ teaspoon green cardamom seeds

	3 allspice berries

	3 cloves

	2 teaspoons sweet paprika

	¼ teaspoon dried ginger powder




	Preheat oven to 175°F. Bake the fresh celery leaves, if using, on a square of parchment for about 30 minutes or until they crumble easily.

	Using a coffee or spice grinder, grind the dried chili, including its seeds, into fine flakes.

	Use a nutmeg rasp to grate the whole nutmeg seed.

	Combine the ground chilies, baked celery leaves, Ceylon cinnamon, mace blades (if using), crumbled bay leaf, black peppercorns, mustard seeds, cardamom seeds, allspice berries, and cloves in a coffee grinder and process them into a powder. While mace blades would need to be ground in Step 4 with the other whole spices, mace powder would not and would be added with the other powders in Step 5.

	Transfer the mix to a bowl and add mace blades (if using), grated nutmeg, paprika, ginger powder, and mustard powder (if using). Stir well. Taste and adjust the seasonings as you like.

	Store Chesapeake Old Bay Spice Blend in a tightly lidded spice bottle or jar in a dark, cool cupboard for up to 3 months, or in the fridge for up to 6 months.
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CITRUS POWDERS

Citrus fruits are extremely low emitters of greenhouse gas emissions, which is great because they are superb at building flavor, allowing us to dial down on cooking oils, sugar, and salt. The acidity in orange, lemon, and lime juice sharpens and brightens a dish. Citrus zests add color, scent, and antioxidants with powerful anti-inflammatory heft. I use citrus powders for their fantastic flavor and floral aromas to punch up flavor, finish dishes, and to provide a colorful floral garnish. Add them at the very end of cooking, ideally when plating. All you need is a dehydrator and a little coffee grinder.


Lemons and limes grown on U.S. farms generate 0.12 kg CO2eq per kg, with 21% of greenhouse gases produced by agriculture, 20% from in-field bacteria, 6% from off-field bacteria, 5% from draining wetlands for farming, 13% from the production of pesticides used, 26% from the use of farm machinery, and 8% from irrigation.

Citrus Production in a Changing Climate

According to a 2021 study from the University of Valencia, the impacts of rising temperatures, increased solar radiation, flooding, and unseasonal frost events have threatened citriculture around the world. Citrus production in Florida has been blighted by greening disease and has suffered significant losses from recent hurricanes. California is now the major citrus-producing state in the United States, with rising imports of lemons and limes from Argentina, Chile, and Mexico.



Prep time 10 minutes | Dehydration time 40 hours | Oven bake time 10 hours | Makes 2 to 3 ounces, depending on the size of the fruit


	1 organic lemon, lime, orange, or blood orange, sliced ⅛ inch thick, seeds removed




	Wash and dry the fruit. Slice uniformly and remove the seeds, which are bitter.

	Arrange the sliced fruit on a dehydrator tray, spacing them ½ inch apart.

	Set the dehydrator to 105 to 110°F, but no higher, for 40 hours, flipping them over at 20 hours.

	If using an oven, preheat to 150°F and bake for about 10 hours, flipping them at 5 hours. Placing the slices on a metal drying rack set over a cookie sheet allows the heat to circulate and dry the fruit more evenly.

	The fruit is ready for grinding when it is dry, brittle, and has no interior stickiness when pinched.

	Grind in small batches into a fine powder with a coffee grinder. Store in a tightly lidded bottle in the refrigerator for up to 3 months or in the freezer for up to 6 months.
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GARAM MASALA

This beautiful Indian spice blend originated in Northern India but today is widely enjoyed throughout India and around the world. Garam Masala is a heady combination of warm spices, savory seeds, and herbs, with a hit of anise flavor and oftentimes chili. Enjoy it in Three Bean Party Dips and Creamy Tomato Korma. If you add it towards the end of cooking or even as a finishing spice, its aroma and flavor will have their strongest effect. There are as many variations of Garam Masala as there are families, each putting a unique spin on the blend’s choice and quantity of spices. You will not believe the depth of flavor you achieve by dry roasting and grinding spices yourself. Because the volatile oils in these ingredients oxidize and degrade quickly, it is best to make Garam Masala in small batches like this and often.


The climate footprint on Indian farms for the general category of spices is 0.52 kg CO2eq per kg, with 13% of emissions from fertilizer production, 14% from in-field bacteria, 5% from off-field bacteria, 14% from deforestation, 40% from running farm machinery, and 9% from irrigation.

India’s Climate Record

According to the Climate Action Tracker, India’s overall climate rating is “highly insufficient.” Although India has made admirable strides installing renewable energy, like solar and green hydrogen, its reliance on fossil fuels, like coal power and liquified natural gas imports, continue to rise as well.



Prep time 15 minutes | Cook time under 5 minutes | Makes ⅓ cup


	1 7-inch Ceylon cinnamon quill, broken into smaller pieces

	½ teaspoon black peppercorns

	2 teaspoons coriander seeds

	1 teaspoon cumin seeds

	½ teaspoon green cardamom seeds

	2 black cardamom pods

	½ teaspoon cloves

	½ teaspoon fennel seeds

	3 dried mild Kashmiri chilies, or for much greater heat 1 dried Indian red chili (desi laal Mirch)

	2 Indian bay leaves

	2 star anises

	¼ teaspoon fenugreek seeds

	½ teaspoon freshly grated nutmeg

	½ teaspoon whole mace blades preferably, or ground mace




	Heat a medium skillet over a medium-low flame for 5 minutes. Put in all the spices and chilies, but save the nutmeg and ground mace, if using.

	Stirring constantly and with your nose poised over the pan, dry roast for just a few minutes or until the aroma of the spices reaches your nose. Remove from heat immediately and pour the contents onto a plate to cool. Do not allow the spices to smoke or burn or they will be bitter and ruin the spice blend. Cool.

	Grind the roasted spices and chili in a coffee grinder into a powder. Pour in a bowl. Use a nutmeg rasp to grate in the nutmeg. If using ground mace, stir it in well.

	Store Garam Masala in a glass, tightly lidded jar in a dark, cool cupboard or in the refrigerator and use it often.
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GREEN CHUTNEY

This simple herby chutney has it all: a little lemony tang, a little heat from green chilies and ginger, bright grassy notes of cilantro and mint, and smoky earthy notes from roasted cumin. It pairs beautifully with soy yogurt and Rajgira Roti, but you will find loads of ways to enjoy this tasty condiment for its cheery color and lively flavor as a garnish for soups, on canapes, and as a spread on crisps and crackers.


In open Canadian fields, the climate footprint for fresh herbs like cilantro and mint is low at 0.11 kg CO2eq per kg.

The Environmental Value of Herbs and Medicinal Plants

The strong aroma and flavor of herbs make them repellent to many insects and mammals, so herbs are an environmentally friendly way to enhance home gardens and landscapes, attracting and supporting pollinators. Grown in their native locales, herbs are well adapted and usually require less water than non-native plants, making them not only healthy and delicious enhancements for home cooking but sustainable choices for landscaping.41 Medicinal plants, like herbs, are essential in regions where pharmaceuticals are unavailable. Rising global temperatures and changes in precipitation patterns have raised concerns among scientists that the quality and potency of these plants may suffer, and that unsustainable harvesting of medicinal plants may push some of these valuable specimens to extinction.42



Prep time 15 minutes | Makes about 1 cup


	1 teaspoon cumin seed, lightly roasted and ground

	2 cups cilantro

	2 cups fresh mint, leaves only

	2 green Indian chilies, cut into small pieces

	2 cloves garlic, cut into small pieces

	½ inch ginger root, peeled and cut into small pieces

	1 ½ tablespoons lemon juice from ½ medium lemon

	1 teaspoon shiro (mild, white) miso paste




	Heat a small skillet on medium low for 2 minutes. Put in the cumin seeds, stirring constantly. Roast briefly until your nose perceives the aroma of the seeds and before it begins to smoke or burn. Burned cumin seeds are bitter, so start over if you over-roast them.

	Cool the roasted cumin seeds and, using a coffee grinder, grind them into a powder, for about 30 seconds.

	Place the cilantro and mint leaves, the chopped chili, garlic, ginger, lemon juice, roasted cumin powder, and shiro miso in a high-speed blender. Run on high to create a smooth but dense sauce, adding a spoonful or two of water as needed to facilitate blending.
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Rising Temperatures

ARCTIC (land + ocean): 67—90°N
LAND ONLY 90°S—90°N
OCEAN ONLY: 90°S—-90°N
BASELINE: 1951-1980

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2020

Annual mean surface air temperature anomalies for the Arctic (67—90°N; white line), the global average
over land areas (90°S—90°N; red line), and the global average over ocean areas (90°S—90°N; blue line)
from 1900 to 2023. Linear trend lined (dotted) are also shown over the 1990 to 2023 period.

Source: “Rising Temperatures” by Zachary M. Labe, PhD (https://zacklabe.com/). Adapted from NOAA
/ESRL Physical Sciences Division (https://www.esrl.noaa.gov/psd/cgi-bin/data/testdap/timeseries.pl) and
used with permission by Zachary M. Labe under CC by 4.0 (https://creativecommons.org/licenses/by/4.0/).
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Climate Tipping Elements and Their Sensitivity to Global Warming

Tipping threshold <2°C 2-4°C > 4°C

Tipping elements are categorized as cryosphere (blue), biosphere (green), or circulation (purple). Colors of labels denote
temperature thresholds categorized into three levels of global warming above pre-industrial (key above), with darker red
indicating lower temperature thresholds (greater urgency). Permafrost appears twice as some parts are prone to abrupt thaw
(at lower temperatures) and some (organic-rich Yedoma) to self-propelling collapse (at higher temperatures).

Source: “Climate Tipping Elements and Their Sensitivity to Global Warming” by T. M. Lenton, J. F. Abrams, A. Bartsch, et al.
Adapted from Nature Communications (https://doi.org/10.1038/s41467-023-44609-w) and used with permission under CC
BY 4.0 (https://creativecommons.org/licenses/by/4.0/).
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Food: Greenhouse Gas Emissions across the Supply Chain
Greenhouse gas emissions'are measured in kilograms of carbon dioxide-equivalents (CO2eq)? per kilogram of food.

@ Land use change @ Farm @ Animalfeed @ Processing @ Transport < Retail @ Packaging ¢ Losses
Beef (beef hercl) |1 99g
Dark Chocolate I 47kg
Lamb & Mutton I 40kg
Beef (dairy herd) - 33kg

Coffee LN 29kg

Shrimps (farmed) I 27kg

Cheese IR 24kg
Fish (farmed) " 14kg
Pig Meat [N 12kg
Poultry Meat il 9.9kg
Palm Oil RN 7.3kg
Olive Oil WwEN 5.4kg
Eggs I 4.7kg
Rice Wl 4.5kg
Sunflower Oil W 3.6kg
Tofu Wl 3.2kg
Milk Bl 3.2kg
Tomatoes W 2.1kg
Other Pulses M 1.8kg
Maize W1.7kg
Wheat & Rye Wl 1.6kg
Other Fruits ¥ 1.1kg
Soy Milk 110.98kg
Peas 1 0.98kg
Other Vegetables | 0.53kg
Brassicas 1 0.51kg
Potatoes | 0.46kg
Nuts | 0.43kg
Apples | 0.43kg
Root Vegetables | 0.43kg
Citrus Fruit |1 0.39%g

1. Greenhouse gas emissions: A greenhouse gas (GHG) Is a gas that causes the atmosphere to warm by absorbing and
emitting radiant energy. Greenhouse gases absorb radiation that is radiated by Earth, preventing this heat from escaping to
space. Carbon dioxide (CO,) is the most well-known greenhouse gas, but there are others including methane, nitrous oxide,
and in fact, water vapor. Human-made emissions of greenhouse gases from fossil fuels, industry, and agriculture are the
leading cause of global climate change. Greenhouse gas emissions measures the total amount of all greenhouse gases that are
emitted. These are often qualified in carbon dioxide equivalents (CO,eq), which take account of the amount of warming that
each molecule of different gases creates.

2. Carbon dioxide equivalents (CO,eq): Carbon dioxide is the most important of greenhouse gas, but not the only one. To
capture all greenhouse gas emissions, researchers express them in “carbon dioxide equivalents” (CO,eq). This takes all
greenhouse gases into account, not just CO,. To express all greenhouse gases in carbon dioxide equivalents (CO,eq), each one
is weighted by its global warming potential (GWP) value. GWP measures the amount of warming a gas creates compared to
CO, CO,.is given a GWP value of one. If a gas had a GWP of 10 then one kilogram of that gas would generate ten times the
warming effect as one kilogram of CO,. Carbon dioxide equivalents are calculated for each gas by multiplying the mass of
emissions of a specific greenhouse gas by its GWP factor. This warming can be stated over different timescales. To calculate
CO,eq over 100 years, we'd multiply each gas by its GWP over a 100-year timescale (GWP100). Total greenhouse gas
emissions—measured in CO,eq—are then calculated by summing each gas'CO,eq value.

Source: “Food: greenhouse gas emissions across the supply chain”by Joseph Poore and Thomas Nemecek. Adapted from Our
World in Data (https://ourworldindata.org/grapher/food-emissions-supply-chain) and used with permission under CC by 4.0
(https://creativecommons.org/licenses/by/4.0/).
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Source: “Reducing the Environmental Impact from Food: A Webinar” by Joseph Poore for Plant Based Treaty. Adapted
and used with permission by Joseph Poore.
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		Beet Buckwheat Crêpes


		Cassoulet, Reimagined


		‘Di San Xian’, Three Earthly Treasures


		Eggplant-Zucchini Torte
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		M’nazaleh
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		Cherry Nests


		Cioccolata Calda


		Clafoutis aux Cerises
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		Grape Dainties
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