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				From Farms and Food Factories to Food Data Factories
 Blue Miaoran Dong holds a MA in the fields of Communication and Data Science Studies from Carleton University. Her thesis on Chinese food traceability system, “The Political Economy of the Chinese Food Traceability System: Cultivating Trust, or Constructing a Technocratic Certainty Machine?” illustrates the power relations between the Chinese government, the big three Chinese technology giants, foreign capital, food merchants, and Chinese citizens. It also addresses the embedded information and power asymmetry. She is a PhD student at School of Journalism and Communication at Carleton University. She is also the conference coordinator of the Food Matters and Materialities: Critical Understandings of Food Cultures Conference and conference co-chair of the 16th Annual Communication Graduate Caucus Conference. She is keen on digital agriculture, food and data equity, rural broadband, and the development of the platform ecosystem.
 Learning Outcomes
  After reading and discussing this text, students should be able to:
 	Identify food traceability technologies, infrastructures, and corporate capitals that compose the Chinese food traceability system.
 	Describe the limitations of the food traceability system relative to its public claims (like perfect transparency).
 	Explain the potential harm and environmental impacts stemming from the food traceability system.
 
 
 
 Introduction
 Chinese Citizens are increasingly interested in knowing where their food comes from and seeking information about the conditions in which their food is produced. But how much detail is necessary? Do you need to know who is growing your crops, or how farmers feed the animals they raise? Would you be willing to pay a premium price for that information? Both the Chinese government and Chinese corporations are convinced that the answer to all of these questions is a resounding yes.
 Context
 Mounting food safety incidents and food fraud can endanger citizens and cost the global food industry billions of dollars every year. Traceability apps claim to give you the entire life story of your food by simply scanning a unique identification code attached to the food package. For instance, the identification code on an egg would allow you to know whether that egg was laid by the fittest hen. The hen would wear a device like a Fitbit on her ankle, which transmits live footstep numbers and other biometric data. Some premium egg farmers even have 360-degree surveillance cameras and face-recognition technology, to help you identify the hens in their farming environment. As the consumer, you can even choose a customized feeding plan for the hen, to ensure it lays eggs with a specific taste profile. On the one hand, this technology helps ensure animal welfare—i.e., that the hen has a nice environment for exercise and high-quality food to eat. On the other hand, this comes at a hefty price of privacy for consumers and augments social inequalities.
 The Chinese government is enthusiastic about its food traceability system, which allows the government to pinpoint the source of food contamination more accurately, thus mitigating the risks of wide-scale, food-related disease outbreaks. But traceability also works as a goldmine for corporations to learn about their customers, to extract their personal information and expand the reach of their own business. There is a distinct difference between the Chinese and Canadian food traceability systems, in that the Canadian system does not trace forward to the customer. In other words, the Canadian system does not keep detailed consumer food preferences and purchasing habits; it only traces the food from origin to sales point. The Chinese food traceability system enables food corporations, food traceability technology providers, and the government to trace and track all kinds of consumer food preferences and eating habits. This information allows food corporations to create new hit products, or only produce those food items that sell in the greatest quantities, which in turn can decrease food diversity in the long run.
 Tracing the Tracers
 My interest in this rapidly developing technology sector led me to examine the financial reports of the big three Chinese technology corporations: Alibaba, Tencent, and JD,[1] which are playing essential roles in developing, distributing, operating, and transforming the Chinese food traceability system. This transformation accumulates substantial revenue in the hands of corporate actors. In the last ten years, food traceability apps available in China through Apple’s App Store have grown from 8 to 112, and from being available in 2 cities to 21. While this development trajectory prioritized coastal, eastern, and urban regions, it neglected rural and western regions, where citizens are still struggling to have an adequate internet connection and delivery service on which digital economies heavily depend. Amazingly, eggs with food traceability technology are 4 to 8 times more expensive than regular eggs. Evidently, not everyone can afford the well-traced food, and this is especially the case for people who live in rural regions.
 Analysis
 Figure 1 provides an overview of the food traceability technologies available as of 2021. The technologies include infrastructure hardware, the Internet of things (IoT), and computing capabilities. For instance, the Beidou navigation system enables the edge computing system to coordinate with Real-Time Kinematic (RTK) signal transmitter, RTK rover station, and radio antennas, which connect the transmission to the satellite. It also coordinates water sprinkler drones, IoT sensors, animal tracking collars, and plant monitoring devices to transmission base stations that coordinate orders for IoT sensors in the rural regions where internet connections are poor. Last, satellite systems combine satellite image, sensor data, and artificial intelligence analysis to generate an optimized irrigation action plan, provide animal early sickness alerts, and reduce insurance premiums with this heavily monitored and automated technology system.
 [image: poster presentation showing key elements of food-tracing systems]Figure 1: An overview of the food traceability technologies available as of 2021. (click to enlarge) Figure 2 portrays the extent to which the dominant technology companies, Alibaba (Ali), Tencent, JD, and Meituan (TJM), have spread their influence over the various sectors of the food traceability system in China. First and foremost, Ali and the TJM platform ecosystem both invest and collaborate with a Chinese telecom company, China Unicom, to obtain an unfair advantage with high-quality internet connections and better telecom service rates. Furthermore, Ali and the TJM platform ecosystem have invested in information technologies and services like cloud computing. By investing in cloud computing companies like Ali Cloud, the retail technology Shiji, and the intelligent car operating system Banma, Ali has built a solid foundation to amplify traceability technology for commercial applications and actively promote the national code economy. Moreover, Ali and the TJM platform ecosystem have invested in many food traceability platforms with a high level of daily active user rate, like Ele, YiguoShengxian, and Fruit Day.
 [image: infographic showing numerous company logos and tracing system elements]Figure 2: An overview of the actors implicated in the food traceability system. (click to enlarge) Ali directs and generates consumer traffic from one site to another, fosters symbiotic relationships, and strengthens the network effect. Their seamless integration also reaches offline activities, from offline supermarkets and supply chains to delivery and logistics systems. The Ali and TJM platform ecosystem integrate almost every aspect of the business.
 By luring consumers into scanning offline QR codes, Alipay can potentially connect 555 direct procurement sources, 200 supermarket chains with 1700 traceable food items, free half-hour delivery, and traceable robot restaurants, all within the Alibaba ecosystem. Essentially, food traceability systems connect merchants with the consumer through the integrated platform design from online to offline. This model has now expanded beyond the scope of food, replicating the same business model in other sectors and sharing data with other diversified businesses within the same platform ecosystem. For instance, TJM invested in the travel business TunNiu, flying vehicle company Lilium, coffee franchise Tim Hortons, and film producer Wanda. Ali then uses the data collected and consumer traffic in the game industry, mini-program, business WeChat, and WeVideos. It creates an ultimate one-stop, convenient access center with four essential categories: financial, daily needs, travel and transportation, shopping, and entertainment, all embedded in the platform to further their monopoly and make it more robust. In a nutshell, if you came in for the food traceability information, the big technology corporations try to keep you around for four essential needs that they also own.
 The ambitious market model promoted in this manner promises to deliver perfect transparency, but so far, it has only magnified information and power asymmetry. Specifically, between urban and rural regions, there is an imbalance in the development of food safety systems. The food safety and quality tests associated with the current traceability system revealed that twelve provinces were below the national average in food safety. The food safety and quality tests also found that most of the food that was turned down by the city and coastal markets (for having failed the essential food quality and safety test) was then sold back to rural regions. More information does not equal more certainty and transparency. And after all, does the average consumer want to—each time they sit down for a meal—read the entire biography of the hen that laid the egg they are about to eat? Or do they typically just need the peace of mind to enjoy their meal without doubt and concern?
 Both the Chinese government and Chinese corporations are convinced that there is a need to build a technology-enabled food traceability system as a market solution to this increasing need. They also believe consumers are willing to pay a premium for the excessive details and data generated by the food traceability system. However, not every Chinese citizen can afford the increased premium, and not everyone feels the need to know the entire life story of a hen before feeling safe enough to eat an egg.
 Chinese consumers can still buy the conventional egg without an identification code attached to it—for now. But this is only the beginning. The egg is likely just one example of the future of food consumption. Technology corporations are gradually making significant inroads into the food supply chain, from farms to transportation to retail. They are also exporting IoT technology and the accompanying business model to other parts of the world. Food, of course, is not unique in this, as this trend can be seen in other sectors as well, such as the health and insurance industries.
 The next time you are about to eat an egg, consider the story one egg can tell, the industry one egg can change, and the impact one egg can make beyond the act of eating.
 Discussion Questions
 	 What are the potential benefits of the Chinese food traceability system? What are the drawbacks?
 	Is there anything in Chinese system that the Canadian food traceability system can adopt or avoid?
 
 
 Additional Resource
  Government of Canada. 2020. Traceability: Safe Food for Canadians Regulations.
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	Alibaba, Tencent, JD, and Meituan are among the top thirteen most valuable publicly traded internet companies in the world. Tencent has the highest monthly active user accounts, at 1165 million, and 50 million active merchant accounts among the big four internet companies (Tencent AR, 5). Alibaba has 846 million monthly active user accounts (Alibaba AR, 21). Meituan has 449 million active user accounts (Meituan AR, 2), but JD has 417 million active user accounts and is more involved in the food traceability system than Meituan (JD AR, 10). Tencent holds 17.9% of JD and 20.1% of Meituan, which are considered as operating under the same Tencent platform ecosystem. Collectively they are referred as TJM. To simplify the infographics, in the figures, Alibaba is referred to as Ali. ↵
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				Disordered Eating
 Danyael Lutgens is a psychology instructor in the Department of Social Sciences at Capilano University in North Vancouver, Canada. Her research focuses on psychopathology, well-being, and flourishing in developmental and sociocultural context, with a growing interest in the use of mixed methods. Over the years, she has trained in psychology, neuroscience, and journalism at universities in British Columbia, Québec, and the Netherlands
 Andrew Ryder is professor of psychology in the Centre for Clinical Research in Health and the Department of Psychology at Concordia University in Montréal, Canada, where he directs the Culture, Health, and Personality Lab. His research focuses on cross-cultural variation in emotional disorders, the mental health of migrants, and how best to train researchers and clinicians in cultural-clinical psychology. He is also a licensed clinical psychologist in the province of Québec.
 
 Learning Outcomes
  After reading and discussing this text, students should be able to:
 	Name and describe the differences among key eating disorders.
 	Express disordered eating as an intersection of sociocultural, physiological, and psychological elements.
 
 
 
 Introduction
 Have you ever heard someone describe themselves as “hungry for love”? Or conversely, so “heartbroken” that they cannot eat? Or more extreme, that they are “dying to fit into this dress”? If you are East Asian, there is a good chance you have been asked “have you eaten rice today?” instead of “how are you?” And if you are feeling ill, there may well be a dish, personally and culturally significant, that can make you feel a bit better—one preferably made by, or at least following the recipe of, a parent or grandparent. At the core of these links are expressions of care. Elsewhere in this book are descriptions of how food may be used as a tool for cultural ritual and social cohesion. Here, we consider how food may also work within these sociocultural frames to serve individual psychological needs. One person may fail to find the love they are “hungry” for in their environment and turn to food instead. Another may fail to live up to unhealthy body image norms and turn away from food, despite mounting hunger and malnutrition.
 Indeed, food is a daily necessity and key to sustaining life and health. The search for food is thus essential, not only to being human, but to being any living thing. Biological evolution brought teeth and tongues, throats and stomachs to the animal kingdom. Those who ate lived to survive and procreate. In this sense, food and eating are central and truly universal. But then in humans, cultural evolution also brought a series of innovations, from tools for hunting and gathering, to agricultural techniques, to contemporary mass-production and mass-marketing. Moreover, cultural evolution built innumerable innovations on top of the basic biology of food. To take one example, disgust, which is an emotion grounded in the ancient physiological imperative to expel potential poisons. Yet this same emotion system also scaffolds a very complex, culturally shaped, set of responses: moral disgust.[1]
 The human experience of food and eating is at once deeply shared and personally idiosyncratic, biologically grounded and culturally shaped. One lens through which to view this complexity is that of disordered eating: the various ways in which our experience of food and eating goes wrong. As with any other form of what are commonly called “mental disorders,” or psychopathology, we can understand disordered eating at the complex intersection of three levels: culture (and society); mind (and behavior); and brain (and genetics).[2] In this chapter, we consider some of the major ways in which eating can go wrong, considering several disorders described within the psychiatric manual commonly used in North America: The Diagnostic and Statistical Manual of Mental Disorders, or DSM-5. We look first at emotional distress, in which problems of anxiety and depression can lead to weight and appetite change. Then, we turn our attention to the eating disorders of anorexia nervosa, bulimia nervosa, and binge eating. After describing these disorders, we explore some research-based examples of how they are shaped by culture, mind, and brain. Finally, we will look at traditional and contemporary treatments, noting ways in which food has been used to treat emotional problems, along with ways in which psychological interventions have been used to treat eating problems. We observe effects in both directions because culture, mind, and brain are not three separate domains, but are instead deeply interconnected.
 Disorders Affecting Food and Eating
 Imagine that you have an upcoming exam or that you are getting ready for a first date. Many people find that increased levels of stress or anxiety will suppress their appetite. For most, the situation passes and the appetite returns—but for someone with an anxiety disorder, appetite may be compromised for a prolonged period of time. This occurs because stress and anxiety lead to arousal of the autonomic system, which leads to many different physiological changes including symptoms that reduce appetite, such as nausea, diarrhea, and a subjective sense of bloating. Chronic sadness or loss of pleasure can also have an impact on appetite, with depressive disorders including weight and/or appetite change as one of the core symptoms. Appetite may be lost because of direct physiological effects of depression on the gastrointestinal system, but also because depression can affect the hedonic pleasure obtained from the senses.[3] When someone is exceptionally sad, foods that were previously enjoyed and ordinarily very tempting, like chocolate cake or French fries, may be described as unappealing, tasting instead like cardboard.
 Stress, anxiety, and depression do not always lower one’s appetite. A sizeable minority of sufferers instead report increased appetite, often accompanied by weight gain. Some people cope with anxiety through what is popularly known as “stress eating.” This phenomenon can be observed, for example, in people who are quitting smoking and no longer experiencing either the subjective calming or the appetite suppression caused by nicotine. One subtype of Major Depressive Disorder, known as “atypical depression,” involves weight and appetite gain, along with other less common symptoms, such as increased sleep. Another subtype follows a seasonal pattern where sufferers are prone to depression during the winter months. A common feature of this Seasonal Affective Disorder is weight and appetite gain, driven especially by powerful cravings for carbohydrates.
 DSM-5 also includes a chapter on specific “Feeding and Eating Disorders.” The most widely studied eating disorder is Anorexia Nervosa, characterized by marked restriction of caloric intake resulting in strikingly low body weight. Bulimia Nervosa, meanwhile, involves a pattern of recurrent episodes of binge eating in combination with recurrent compensatory behaviors, such as purging or use of diuretics. A more recent inclusion in the diagnostic system is Binge Eating Disorder, characterized by consumption of a vast amount of food in a discrete period of time. Up to 4% of Canadian women report an eating disorder.[4] Although men generally face pressure to increase musculature, eating disorder symptoms are observed in some men. There is evidence that these rates, especially among youth, are steadily increasing.[5]
 Focus on Feeding and Eating Disorders
 “Convinced that any extra weight would slow her down, and hearing coaches make offhand remarks about whether she had gotten bigger, Ruck began to fixate…
 Out with her teammates that evening, Ruck later ducked into a nearby cafe and forced herself to throw up the meal, telling no one. Purging had become as much a part of her routine as 7:30 a.m. laps in the pool.”—Canadian Athlete Taylor Ruck[6] 

 Description and Symptoms
 Anorexia nervosa. The North American obsession with thinness as an ideal of beauty grew steadily over the 20th century, but came to public attention in the 1980s as several celebrities died from anorexia nervosa–related complications. Others, such as Princess Diana, began to talk openly about their struggles with food and its relation to their self-identity. Anorexia nervosa is a serious disorder associated with a high mortality rate if left untreated. Indeed, death rates are about ten times higher for people with anorexia nervosa compared to the general population.[7] This disorder is considered “visible,” in that we can often see when a person has abnormally low body weight. Other tell-tale signs include the appearance of fine downy hair on the body (Lanugo hair), loss of tooth enamel, and fidgeting. Subjective experiences of people with anorexia nervosa include intense fear of gaining weight, distorted body image, and difficulty understanding the consequences of the problem. Although some impacts such as gastric complications are reversible, physical features such as low bone density may remain.
 
“And when I feel lonely, my heart feels hungry and I end up bingeing”
 —Demi Lovato, “Simply Complicated,” 2017
 Bulimia nervosa. In contrast to anorexia nervosa, bulimia nervosa is an “invisible disorder,” as those who suffer from it are often normal weight, or even overweight. A person struggling with this disorder may thus be able to keep their overwhelming hunger a secret for a very long time. An individual with bulimia nervosa will experience repeated episodes of binge eating, especially of highly palatable (e.g., ready to consume, high calories) and easy to purge (soft texture, mild flavour) foods, such as pizza, ice cream, or donuts. These episodes are not like the overeating you may have occasionally indulged in at a holiday or celebration with good, plentiful food. Rather, a binge averages 3,400 calories—and up to 10,000 calories—in a single episode, along with a subjective sense of little or no control during these times. The sufferers then engage in various activities to counteract the feared weight gain, including: self-induced vomiting; misuse of laxatives, diuretics, or other medications; or excessive exercise. Over time, a person with bulimia nervosa may experience serious physical complications.[8] Some may find it more difficult to convince their body to purge, further worsening mood.
 Binge eating disorder. Binge eating disorder has received much less research attention, as it is a relatively new addition to the diagnostic system. As in bulimia nervosa, people with binge eating disorder will regularly eat large amounts of food in a short period of time. Unlike bulimia nervosa, however, they do not engage in compensatory behaviors. Moreover, people with binge eating disorder are likely to eat for reasons other than hunger, such as coping with stress or loneliness, and find this behaviour to be significantly distressing. Subjectively, they report low self-esteem, even self-hatred, as a consequence of the binges; they often report feelings of repressed anger and depressive symptoms.[9] Although people with binge eating disorder are often overweight or obese, some may have a body weight within the normal range. Now that this disorder has been admitted into the DSM and formally defined, we should expect to see more research on it in the future.
 Causes and Contexts
 Culture and society. In the 1980s and 90s, anorexia nervosa was thought to be a disorder of young, white, upper class, Western women. This is no longer the case. As industrialization and globalization increase the reach of the internalization of Western beauty ideals through media, including social media, so too does the prevalence of eating disorders increase around the world. For example, in the mid-1990s, after television was introduced to the island of Fiji, eating disorders that were previously unheard of escalated dramatically.[10] Anorexia nervosa and bulimia nervosa were previously thought to be infrequent in China, but this may have been because many Chinese eating disorder sufferers lacked the “fear of fat” required for a DSM diagnosis. Moreover, there is evidence from Hong Kong that greater cultural familiarity with Western concepts of eating disorders has actually shifted the symptom presentation of these disorders, closer to Western norms.[11] Eating disorders are especially common in social subgroups where body image is particularly important, such as models or dancers. Bulimia nervosa in particular seems to affect ethnoracial minority women in North America.
 Mind and behavior. People suffering from eating disorders are likely to have distorted thoughts, especially about their body but also regarding their self-esteem and relationships with others. Some research suggests that individuals with eating disorders may have difficulty being aware of their own bodily sensations (like being hungry or satiated). Childhood trauma and mood difficulties, including with depression and anxiety, are also linked with eating disorders. Anorexia nervosa stands out as having a particularly strong association with obsessional self-control,[12] with sufferers reporting that they experience a feeling of reward in their ability to exert control to override their hunger instinct and “successfully” limit their eating. People with bulimia nervosa may be more prone to act impulsively and they may also be more likely to prefer novelty and stimulation.[13] They may be particularly prone to being people pleasers and may feel an averse reaction to negative social interactions, which may even trigger a binge. People with binge eating disorder may find that they use food to avoid, cope with, or “numb out” negative emotions.
 Brain and genetics. A child who restrains their eating is more likely to have a mother with anorexia nervosa, or a family with high expectations for their child or one that emphasizes the importance of weight.[14] Genetic studies suggest that inheritance plays a role in eating disorders and that chemical messengers in the brain (neurotransmitters)—such as serotonin and dopamine, responsible for regulated mood and feelings of well-being—are implicated. In many cases, stress may trigger a desire to eat an abundance of food containing carbohydrates, which help the brain to create and release serotonin, in an effort to calm the body down. Unfortunately, in both bulimia nervosa and binge eating disorder, the brain and body simply do not register the chemical message that the body is now satiated. Some studies have even shown that foods high in carbohydrates and sugar present the brain with such a powerful reward that it overrides the body’s signals of being full and even of the associated pain. Indeed, foods high in sugar trigger the same reward hormone (dopamine) in the same brain pathway associated with addiction to narcotics.[15]
 Treatment Interventions
 Antidepressant medication is often incorporated into eating disorder treatment, as mood (depression/anxiety) and eating problems are often co-occurring. Appetite and weight symptoms in mood disorders respond to anti-depressants but prescribers need to be careful: many of these medications have weight gain as a side effect,[16] although some of them instead can lead to nausea and weight loss. Anorexia nervosa, in particular, can demand quite radical interventions because it is potentially life-threatening. The most immediate goal of treatment is to introduce food incrementally, safely increasing weight to an acceptable level. In some cases, such treatment (food) may need to be given involuntarily.
 Psychological approaches to anxiety, depression, and eating disorders often include interventions grounded in cognitive behavioural therapy (CBT). For people with eating disorders, the aim is to help develop normal eating patterns; a similar goal can be seen in CBT for anxiety or depression when applied to weight and appetite symptoms. Eating journals may be employed as a technique to keep track of moods and to connect various emotional states to eating. CBT can also be used to bring attention to internal processes—such as stress, sadness, or anger—and to exchange unhealthy coping mechanisms with healthy coping (e.g., exchanging binge eating for breathing exercises). Exercise may also be utilized to improve mood and increase bodily awareness. For bulimia nervosa, the core of this approach is a focus on dismantling unhealthy beliefs about the self and the body. Individuals who binge may learn to override the impulse both to continue eating after eating a ‘forbidden’ food and also to purge in response. People who previously binged on pre-packaged foods may learn to cook and prepare foods carefully, thereby re-establishing a new relationship with food.
 The sociocultural context should also be considered when discussing treatment. In many cultural contexts, food is an essential part of maintaining or recovering good health. In Traditional Chinese Medicine, various conditions—which can include mood or appetite symptoms—are understood as deficits of hot and cold, wet and dry.[17] Specific foods are then prescribed to help correct any imbalances. In Ayurvedic Medicine, disorders might arise through a person eating foods that are not compatible with one’s body type; treatment would then correct this.[18] In any case, clinicians working with eating disorder patients should not assume that these patients inhabit a cultural world similar to the clinicians themselves. Culturally sensitive treatment involves finding out about the patient’s own beliefs about food, weight, and health, as well as beliefs commonly held in the patient’s community. There are also direct interventions at a societal level, although these are most often implemented by public health officials and policy-makers, rather than psychiatrists or psychologists. For example, some magazines have introduced a diversity of models into their fashion pages,[19] thereby attempting to widen the definition of beauty, to include a variety of body shapes. Psychological interventions can also help young people to increase their self-esteem and body image satisfaction.[20]
 Reflections 
 Food and eating can be understood as biological necessities grounded in evolution, as deeply shaped by sociocultural context, and as varying across individual people depending on their temperament, family of origin, social network, and so on. Disordered eating can be understood in a similar manner. Dividing our overall story into sections—on culture and society, on mind and behaviour, on brain and genetics—makes it easier to tell.
 This chapter began by considering both North American but also cross-cultural metaphors and analogies linking food and eating with expressions of longing, of pain, and of care for another. We see that human relationships with food and eating are deep and universal. These relationships bring such pleasure, joy, and facilitate connection but when they go wrong, can also be a signal that it is time to pay attention to the confluence of mind, body, and culture where suffering and healing are both possible.
 If you or someone you know needs help with an eating disorder, please visit the National Eating Disorder Information Center (NEDIC) for information and to find links for local resources.
 Discussion Questions
 	What are some of the common impacts of emotional stress on eating habits?
 	What are the key characteristics of each of the three main eating disorders described in this chapter?
 	This chapter identifies three intertwined causes/contexts of disordered eating: culture and society, mind and behaviour, and brain and genetics. How are each of these contexts/causes distinct? How are they related?
 	How might an understanding of the intersection of the sociocultural, physiological, and psychological dimensions of disordered eating contribute to an integrative approach to treatment?
 
 
 Exercise
  Consider the following synthesis of a case study in disordered eating:
 A girl in her late teens, a competitive dancer, has recently moved to Canada from abroad. She has an evolved biological tendency to seek out food and eat it when hungry; but she also has evolved biological tendencies to seek the company of others, fit in reasonably well with them, use high-status people as models for behaviour, and so on. At her new dance school, she is among the heavier dancers—and the high-status dancers are particularly thin. Unlike in her home country, she now frequently sees unusually skinny models on billboards and in magazines. Just as frequently, she finds many more opportunities to eat food high in sugar and calories. Her dance teacher criticizes her weight; the teacher also criticizes several other students in a similar way, but this girl already has a family history of parental criticism and a temperament that is unusually likely to respond badly to such criticism.
 She starts to restrict her food intake, her classmates give her some positive reinforcement for it, the teacher is still critical but starts easing up a little. But she finds it hard to resist junk food, the sugar is so readily available and helps her deal with her stress. Then she regrets it and starts to purge. The more she purges, the more she starts to like the flood of endorphins and the feeling of relief that comes. But she needs to hide her purging, so as not to alarm her parents; her parents might be critical, but mostly about school performance rather than weight, as she is normal weight where they come from. Indeed, she is normal weight outside the dance context, except that her slimmer frame is now attracting some positive feedback from her regular classmates, outside of dance. Acceptance by some of these classmates helps her feel a bit less foreign, but they also want to go out for fast food. She starts to contemplate increasing her exercise routine. A cycle of disordered eating is now well underway. And we would be hard pressed to describe what is happening as strictly biological, psychological, or sociocultural—or even where, precisely, one ends and the other begins.
 Consider the etiology (causes of) of the teenage dancer’s eating disorder and describe how this might lead you towards different interventions. What interventions might follow from culture, mind or brain perspectives? Given that culture, mind, and brain are intertwined, how might your proposed interventions be integrated?[21]
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	A possible response to the question above: A pharmaceutical intervention might introduce chemical alterations that include boosting her tolerance of criticism. A psychotherapeutic intervention might help her to think through ways of navigating her still-new social world, helping her to make better choices about how best to balance food, exercise, dance, and social approval. A social intervention might involve rethinking the easy availability of fast food in her school, or the posters on the wall at her dance studio. Importantly, the effects of any of these interventions can eventually have an impact on culture, mind, and brain. The key is to find a place in the situation where it is relatively easy to intervene, and to do so effectively. Indeed, in mild-to-moderate depression, change in diet (along with sleep and exercise) is one of the simplest ways to intervene early in a course of treatment. If we can understand disorders as vicious cycles that play out across the complex system of culture, mind, and brain, so too can we understand treatments as attempts to intervene within that system. In effect, treatment interventions represent different ways of attempting to interrupt the system, turning vicious cycles into virtuous ones. ↵



	

			
			


		
	
		
			
	
		

		Perspective: Meat and Materiality

					Kristie O'Neill

			

	
				The Meat of the Matter: An introduction to the materiality of meat
 Kristie O’Neill’s research is anchored in understanding how dietary changes emerge at the intersection of trade arrangements and cultural ideals.
 Learning Outcomes
  After reading and discussing this text, students should be able to:
 	Explain how governments, businesses, and eaters’ food interests are aligned and in tension.
 	Articulate the wide range of reactions that meat elicits from people.
 	Discuss how we make meaning about who we are and how we should act through meat.
 
 
 
 Introduction
 Food researchers explain how global reductions in meat consumption will lessen environmental degradation and improve physical health.[1] Yet researchers also understand that getting people to adopt dietary recommendations is difficult. Food, like meat, is not simply a physical object that people ingest in order to meet daily survival needs.
 This chapter will explore the “more than” element of meat. Scholars use the concept of materiality to illustrate that objects like meat are produced through people’s work, that they have a physical presence that people react to, and that they are used to express social relationships and identities.[2] The point here is to better understand how meat is socially embedded so that we can also understand why calls to change meat practices may feel unrealistic and even offensive.
 Meat and government and business strategies 
 Governments’ and businesses’ concerns about food safety, profit, and animal welfare influence people’s work of raising and slaughtering livestock. For instance, Brynne explains how in British Columbia, Canada, regulatory attempts to align federal, provincial, and territorial meat inspection practices made it illegal to slaughter animals directly on farms.[3] Since adopting new slaughtering standards was costly and difficult to implement, by 2012, there were only 50 abattoirs in the province, rather than the more than 300 that existed in the early 2000s.[4] The loss of local abattoirs meant that fewer farmers were able to provide consumers with the locally farmed meat they desired. Brynne’s work illustrates that efforts to standardize meat production had the effect of favouring big businesses, which could keep up with regulations.
 Moreover, businesses’ and governments’ interests diverge when it comes to animals and food. The tensions that exist among government ministries (and between ministries and businesses) garnered media attention in 2019 when Canada revised its national food guide and launched a new version. The latest edition of Canada’s Food Guide recommends that people eat more plant-based foods and lists nuts, beans, tofu, and more alongside meat, eggs, and dairy in the “protein” category. These recommendations promote human and environmental health in line with Health Canada’s mandate, yet contradict strategies that are in line with Agriculture and Agri-Food Canada’s mandate to promote Canada’s animal-based industries.[5]
 In short, the ways that meat is made available through livestock raising and slaughtering practices have changed over time. The approaches different ministries and businesses take to eating meat are not always in sync. However, government and businesses are not the only actors influencing meat supplies and eating practices. Meat itself elicits many reactions.
 Meat and agency
 Beyond the struggles that emerge among businesses and governments, it is also important to consider how meat calls forth reactions from people. Meat is a visceral substance, and invokes sensory responses. Sight, smell, texture, taste, and even sound are part of people’s experiences in responding to what is ‘edible’ or ‘inedible.’ The reactions meat elicits are sometimes described as indicators of the agency of things.[6] In many supermarkets, raw selections are provided to consumers on plastic-wrapped trays or are wrapped in paper, seemingly distancing consumers from the process of how that particular cut came into being. Not all markets take this approach, with some offering displays of feet, heads, roasts, and live fish (to be killed). In this regard, meat brings about reactions from disgust to desire.
 What signals edibility versus inedibility changes with people’s cultures, preferences, and knowledge.[7] For instance, organ meats have “a reputation for triggering disgust and hesitation”[8] but do not do so uniformly. Foie gras is made from geese or duck liver and is a traditional delicacy for many.[9] In contrast, it also symbolizes animal cruelty to other eaters, as it is produced through force feeding. The meat-related cues that eaters react to vary based on individual understandings of what is good to eat and why. Like foie gras, the edibility of veal has been hotly debated.[10] For some eaters, veal cutlets tinged with pink (versus white) signals to eaters that the calf was not crated and is therefore acceptable to eat. For others, veal is never an acceptable option. The quality and cost of meat provide cues to eaters about the conditions of animal rearing, as do colour, texture, flavours, and even freshness.[11]
 In addition to meat itself, the infrastructure around meat calls forth reactions. Where abattoirs are to be located, and how slaughtering and butchering are in view or hidden are also part of meat’s agency. For example, the location of abattoirs elicits reactions from people, as residents find themselves confronting the regular transport of animals to slaughterhouses, as well as related smells that can waft through their homes.[12] The location of abattoirs and farms also brings about questions of environmental racism, in terms of who bears the burden of closing windows to avoid smells, avoiding time outside, and the economic penalty of living in housing with depreciating value. Moreover, the outbreaks of COVID at meat-packing plants have drawn attention to the fact that industrialized slaughter and butchering work is typically done by immigrants, temporary foreign workers, and/or racialized people.[13]
 Meat is thus a material object that people react to with their senses and daily living practices. Sense-based reactions and ways of living with meat are often part of people’s culture and identities. Different options offer inviting, stomach-filling, and socially enriching experiences to some, while symbolizing something revolting, inhuman, lacking in compassion, or taboo to others.
 Meat as culture and identity
 Meat is not just eaten to satiate hunger: what is eaten, how it is obtained, how it is prepared, and how people come together to eat it can be an integral part of people’s cultural identities. For example, hunting, trapping, and fishing activities reflect Kistiganwacheeng’s, or Garden Hill First Nation’s, deep-rooted relationship with land, animals, and people.[14] “This cultural foundation includes the knowledge of wildlife behaviours in their habitats, as well the protocols, including ceremonies, required to hunt, fish, trap, gather, and live on the land”.[15] In this regard, relationships with people, animals, and the land are meaningfully interconnected, and eating meat reflects these bonds.
 The type and qualities of meat available to people in institutions and at public gatherings can also selectively invite and exclude people. In their study of the halal food market in Canada, Adekunle and Filson regularly learned from Somali-Canadian participants that having halal options readily available in supermarkets would make them feel more included.[16] Food nourishes bodies, as well as communities, and integration and inclusion matter.
 People express who they are and interpret each other through eating practices, and this includes if and how people eat meat. Gender expressions are associated with meat eating. A “strong man” script associated with meat eating links consumption to aggression, strength, and virility.[17] There are multiple scripts at play at any one time, which inform how people should act in different lived contexts,[18] and gender expressions around meat intersect with sexuality, class, race, and ethnicity. When a study about vegetarians and vegans seeking sexual partners with the same eating habits made global headlines, both journalists and commenters responded rudely, with some commentators threatening sexual violence against non-meat eaters.[19] The pressure to eat meat, often illuminated when people are prompted to explain why they are not eating meat, underscores “how much attention we [in society] pay to what we’re eating—and what everyone else is eating—and how that obsession affects other aspects of our lives”.[20]
 Meat eating can be a polarizing topic. Meat eaters have been vilified as cruel and savage, and non-meat eaters as militant and hyper-sensitive.[21] Contention sometimes emerges in discussions amongst “those who think meat will destroy the planet and those who believe that…livestock can heal it (and of course those who prefer not to think about the issue at all).”[22] Discussions about meat can target people’s heritage and identities in ways that may not be obvious to the critic, but are degrading to those who are targets of comments.
 Conclusion
 This text introduced readers to ways in which meat is an substance produced through work, work that is influenced by governments’ and businesses’ different interests. It also showed how meat is an substance that calls forth reactions from people, that people use to make value-based inferences about one another, and that can nourish us physically, culturally, spiritually. Meat is socially embedded, as our relationship with it is entangled with our political, economic, social, and cultural relationships with other people. In this regard, meat is an object of considerable complexity.
 Discussion Questions
 	Think of an advertisement or promotion for meat-based foods (including packaging messages). What claims are made about the food? Who is depicted (e.g., farmers, families, eaters)? How would you describe the social demographics of the people who are depicted (e.g., gender expression, ethno-racial heritage, class, sexual expression)? How would you describe their attributes (e.g., knowledgeable, trustworthy, happy)?
 	When marketers transmit messages about food products, they also transmit ideals about who people are and how they should act. What can these ideals tell us about the scripts  that have traction in society? Why might it be important to pay attention to script patterns in advertising?
 
 
 Exercises
  Looking at Daily-Protein Consumption
 Have a look at the “protein” section in Canada’s Food Guide. Based on the visual display, think of what proteins you have eaten today and consider:
 	What have you eaten that is represented in the Canada Food Guide?
 	What have you eaten that was not represented in the Canada Food Guide?
 	Why are there differences?
 	How do the differences between the Guide’s dietary recommendations and your everyday eating patterns highlight the challenges involved in making and adopting recommendations?
 
 Mapping Environmental Racism Through Slaughterhouses
 In this exercise, you will adopt an environmental racism approach to examining where slaughterhouses are in your area. The aim is to begin to identify if/how neighbourhood demographics—such as race and class—are predictors of where meat-processing facilitates are located.
 	Using Google Maps, find the slaughterhouse nearest to your home using the following search terms: “slaughterhouse”, “abattoir”, “meat packer”, or “meat processor”. Write down the postal code.
 	Go to the 2016 Statistics Canada Census Profiles and under “Search” click on “Postal Code.” Enter the postal code of the slaughterhouse you located. You may have many additional geographic options to choose from. Try starting with “federal electoral district.”
 	Have a look at the demographic information. A lot of information is provided—be prepared to scroll down the page. 	Do a keyword search for “median total income.” When you find it, write down the figure.
 	There are a variety of demographics related to heritage, and they are not perfect indicators. Nonetheless, you may want to start by writing down the “total population estimate” reported, the “total visible minority population” reported, and the total who indicated “Aboriginal identity.” If you divide the number you wrote down for “total visible minority population” by the “total population estimate” and multiply by 100, and follow the same step for “Aboriginal identity,” you will be able to compare demographics later.
 
 
 	Next, enter the postal code of your home. Compare demographic information based on the steps you took to examine demographics related to the nearest slaughterhouse.
 
 Compare income and ethno-racial demographic patterns. What similarities and differences do you observe? Compare your findings with others in your course.
 
 
 Additional Resource
  Waldron, I.R. 2018. There’s Something in the Water: Environmental Racism in Indigenous and Black Communities. Black Point, NS: Fernwood Publishing.
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				“We Walk in the Footsteps of Our Ancestors”: Traditional Knowledge, Youth Engagement, and Resilience in Délįnę
 an edited interview with Mandy Bayha and Andrew Spring
 Mandy Bayha is the Director for Culture, Language and Spirituality for the Délįnę Got’įnę Government in Délįnę, Northwest Territories, Canada.
 Andrew Spring is the Associate Director of the Laurier Centre for Sustainable Food Systems at Wilfrid Laurier University in Ontario, Canada.
 
 In early 2021, Mandy Bayha joined Andrew Spring via Zoom for a conversation about the importance of traditional knowledge and youth engagement for the Sahtúot’įnę people. That conversation was recorded and produced into an episode of Handpicked: Stories from the Field, a research podcast that features the voices of researchers, community partners, and food system practitioners working toward more sustainable food systems. The interview has been edited for length and clarity and reproduced here.
 [image: People in a canoe on open water at sunset with a flag reading "Délįnę Got'įnę Government"]
 The full transcript and audio of this interview, as well as show notes and teaching resources, is available on the Handpicked website (Season 2, Episode 3).
 Andrew Spring (AS): Can you tell us about Délįnę?
 Mandy Bayha (MB): Yeah, Délįnę is a small community, about five to six hundred people, on the shores of Great Bear Lake, which is about five hundred and forty kilometers north of Yellowknife, the capital of the Northwest Territories. So, it’s a very tiny, isolated community and the only community on the shores of Great Bear Lake. Great Bear Lake is a little under 32,000 square kilometers, and the Sahtúot’įnę people, the people of the ‘Sahtú, are the only people that have inhabited this area. It’s a pretty great community that is surrounded by vast wilderness, a beautiful lake and nestled right in the Arctic Boreal. The population is predominantly Dene.
 The only way to access the community is to fly in, aside from the winter road that opens for only about a month in January or February. The only other way to get into the community is to drive to Wrigley and boat up the Mackenzie River and then up the Bear River to get here. The cost of living [in Délįnę] is very high because everything is fly-in-only, and so the winter road is a lifeline to the community.
 AS: Can you tell us about Délįnę’s food system?
 MB: Our environment is very clean, sustainable, and we still harvest a lot of our food from the land. We’re able to fish all year round for many different species of fish—lake trout is a major source of fish for us, but we also fish for cisco, whitefish, and others, but those are the main ones that we fish for all year round. Our hunters also harvest caribou, moose, and recently muskox for the community. We have an abundance of wildlife that we’ve had relationships with for forever. Our hunters and harvesters are very well connected to the land and know where and how to harvest certain animals in different seasons. It’s just a way of life and it’s always been this way. We can supplement our traditional diet with novelties from the Northern Store, the co-op, and the grocery stores, the things that get flown into the community. But again, our cost of living is so high and the food isn’t always very great. We don’t really have a great selection of produce and there’s a lot of preserved or dry goods, but it’s not super healthy. So, we’re able to balance that with the food that we harvest on the land.
 AS: Are there costs associated with traditional foods that are also kind of prohibitive? Have you seen a rise in those costs recently?
 MB: There are a few things that are becoming barriers to harvesting traditionally, like the price of fuel and gas, because we’ve moved away from traditional modes of transportation like dog teams to snowmobiles if we’re traveling far away from the community. Also, not very many people can afford to buy brand new skidoos or sleds or tools that they can use to harvest. The cost of maintaining equipment or tools to go harvesting can also be a barrier for some. And also, a disconnection from traditional practices, and the lack of awareness of where to travel, how to travel, and connection to hunting and harvesting practices is also another barrier.
 We’ve sort of adapted over time with this nine-to-five lifestyle, it’s really kind of now become an obstacle for a traditional economy or livelihood. So, I see that a lot in my work as the Director for Language, Culture, and Spirituality. Now, one of the things that I’m promoting a lot is that we need to make space. We need to make space for language, which we need to make space for our culture. We need to make space for our livelihood. Our nine-to-five jobs—the ways that we make a living—and the ways that we accumulate money for that living isn’t really, they’re not really mixing [with traditional ways of living] because one is not making space for the other. So, it comes back to colonialism. It comes back to assimilation. And so, this is where we need to really focus our attention to kind of create a balance because we do need one and the other. So [we’re asking] questions about how can we make a living with a traditional economy? How can we combine the two? And that’s a question that we really do need to explore and look at if we want our traditional economy not just to survive, but to thrive. We need to make it an option for young people to look at it as a way of supporting themselves as a career path, as a way to have security for their families and themselves. If not, we’re going to lose that.
 AS: The COVID-19 pandemic exposed some of the cracks in our food systems. Can you tell us about what happened in the early days of the pandemic in Délįnę?
 MB: As it was everywhere, I think it was a shock to everyone, but it was a really interesting scene here in Délįnę. Everything just stopped and the direction we got from our leadership was to go back to the land. So, we understood immediately that going back to the land, back to our traditional territories, people who have cabins and homes out in their traditional territories away from Délįnę would have had a wonderful place to go. But there were a lot of people that didn’t go anywhere. And these were the people that didn’t have access to their traditional homes, their traditional lands, or, you know, people that didn’t have cabins out on the land. And so, a lot of them were stranded in the community and were still dependent on food from the store. We have services in the community, we have stores, we have health centers, we have all of these things, and so these were the senses of security that people were dependent on that were stuck in the community. Now, that became pretty unstable with the pandemic because when things started becoming stressed in the urban centers of Canada, these are the places where, you know, if anything happens in your neck of the woods, it impacts us greatly because this is where we access things that are flown in. So, groceries from a store, medical supplies, even the employees, even the nurses at the health center as well as the schools. All of these people come from the south and they are the teachers and the nurses and the RCMP members. All of a sudden, we became really aware that those were more false senses of security than actual security, when push came to shove. And we’ve always known this because we’ve been saying this for a really long time, that these services and the way that things are set up systemically are actually impacting our health negatively. But the mask just came off and it became very obvious and evident to us that, oh, no, we can’t depend on these things when, you know, something like this happens. And so, here we began to really look at the demographic that stayed behind and ask, why didn’t they go back to the land? Why didn’t they go back to these practices? And these are the same people also that we need to help the most in our community—they are the most vulnerable in the community as well. So, we have young parents, single parents, elderly people were also included in this demographic. What we realized when we’re looking at that demographic and the “whys” and the “hows” is that it was a few things. Either they didn’t have access to their traditional lands, or they didn’t have homes or cabins, or they didn’t have the equipment—the skidoos, whatever it was— or transportation to get there, or all three. And in some cases, especially with the younger people and the younger parents, they lacked also the skill and the ability to go out and survive if they had to.
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 AS: It sounds like the pandemic really brought existing issues to the forefront. How was that kind of a call to action for you personally?
 MB: Well, it really actually justified and kind of basically gave the ammunition for the work that we’ve been doing and for like all Indigenous people, really, in Canada, what we’ve been saying, what the Land Defenders have been saying and the Water Protectors. And the huge pushes in conservation like this, I hope, make it obvious and known that we do need to take care of our water. We need to take care of the land. We need to take care of each other. We need to be dealing with each other based on reciprocity—“What’s good for you?” and “What’s good for me?”—and these are all very basic, very fundamental values of Indigenous people. And it turns out that those are the values that were the answer to surviving a pandemic globally together.
 What also happened was that “pause” gave us the ability to kind of spring into action and, where there wasn’t space for a certain traditional economy before, there all of a sudden was all the space. There was time to also put these plans into action. But in the community, what it really did was give us space and time to come back to what was really natural and inherent to us and refamiliarize ourselves with why we were doing all of the things we were doing to begin with. Why self-government was important, why conservation was important, why all of these things meant anything. And it was that time we got to spend with our family, that time we got to spend on the land, that time we got to try to help people to reconnect if they needed to or access these things if they needed to. In that pause, we seem to have kind of gained this energy in a good way. And what does that tell you about the system in place if for us as Indigenous people, that [the pause caused by the pandemic] was a breath of fresh air, that was a way for us to kind of go back to—and it was very instinctual for us. But it was also like coming home in a lot of ways.
 AS: In our conversations, you often use the phrase “walking in the footsteps of our grandfathers and our grandmothers.” Can you explain what that means and tell us how it connects to the pause that your community experienced?
 MB: Yeah, so another really cool thing about Délįnę is that we’ve had four prophets in our very recent history, and we still listen to their words of wisdom today. Our elders still talk a lot about them and our whole self-government is really founded on the visions and the predictions of our four prophets. One of the big messages that we hear often from our elders and from our prophets is this message of preparing for the future. And one of the main messages for us is that it is our way of life on the land, our connection, who we are as Dene, inherently, that will help us to survive whatever comes, whatever changes happen in the future, that that will always be there for us and that we can never let that go. We can never let go of our language, our land, our way of life on the land, and our spirituality. We can never let that go if we want to have a sustainable future, far into the future. And so, what does that mean then? It means that we have to walk in the footsteps of our grandfathers and our ancestors who’ve come before us, who have been here for hundreds of thousands of years, since time immemorial. We hear that a lot because it’s very true that we’ve been here, and we’ve been here since the beginning. Our ancestors have blazed this trail and they have learned everything there is to know about a particular environment or place. And with those stories and teachings and protocols and through our culture—through that intergenerational knowledge transfer—we’ve been able to sustain our way of life and perfect our connection with our environment. Our ancestors have already broken the trail for us. We have tons of traditional trails all over in and around the lake and the watershed. We have knowledge through our stories, through our elders, about where to harvest, what to harvest when, about relationships, right-relationships and balance with not only each other as human beings but also with the land and the animals. So, this is what we mean when we say we need to walk in the trails of our ancestors again. We quite literally and figuratively need to do that. And in order to understand the stories and the wisdoms that are being passed on to us, we have to actually physically go back to the land, walk the places, see the places that they’ve worked, and also pick up the skills in order to survive and be out there. The only way that we can make that connection is to bring those two things together. And so, for a lot of young people and the new generations, this is a big focus. A lot of young people want to go back to the land and learn and understand and hear the stories and walk the footsteps of their own grandfathers as well.
 AS: Are there barriers for youth to learning traditional knowledge? 
 MB: It’s been difficult because the language and the culture has really kind of hit a steep decline since in-and-around the mid 90s, early 90s. And so that age range struggles with language and the reason why that’s really important is because the elders only speak the language. There are, you know, maybe one or two elders that can communicate in English, but not comfortably. And so, when there is a break between communication, between elders and the youth, how are the youth going to really understand and pick up the language and the spirit in which it’s given? Of course, now we help with translations and things, but I think there is a very soul hurt for youth who are not able to understand the language and the elders.
 The promise of self-government in Délįnę and the spirit behind that movement was that we were going to be self-determining, that it was going to give us our right to make decisions about our own future back to us where it belonged, where it should have never been taken to begin with. As it relates to education, self-government means that we’re going to teach our own children what’s important to us, what our values are. And it’s really important that we are teaching our children their way of life, who they are, their identity as Sahtúot’įnę people, and also strengthening their language. But also, the elders have this vision for the youth—they call it this “two roads as one” model where right now we’re walking on two different paths—there is a Western-way and then there is a traditional Dene-way. A lot of our young people are on this Western path and we’ve kind of left this other path. In the future, what they want is those two roads to come together as one so that our young people can walk strongly and confidently in both worlds, both with the traditional way of life, but as well as these Western tools.
 A couple of summers ago, we had paddled about 80 kilometers southeast of Délįnę as part of a Guardians and youth leadership training to meet the community at a camp that was set up for Visioning. We wanted the people in the community—leaders, elders, and youth—to come to be with us at this camp so that we could spend time together as Sahtúot’įnę and really talk about what was important to us and what our vision would be, without any interruptions or interference. And so, we set out and for about two and a half days we paddled along the shores of Great Bear Lake. In this time, we really started to understand what was meant by connection, what was meant by phrases like “We are the land, and the land is us.” We understood about humility, about our role as human beings in nature and about respect. So, when we had pulled up to camp, there was really overwhelming, there was a lot of excitement. Some of the elders who welcomed us were brought to tears. And one of the things was that the elders talked about was that we were really misled when we were told that our children had to go to school and be trained in this way to survive. We see now that our young people are more capable and strong than we ever thought they were, that they’re capable of doing this if they wanted to, and we had failed them by believing that they had to assimilate into a different worldview to survive. It’s been a little bit heartbreaking to hear an elder talk about that, because they’re the ones that have seen these changes the most. It was also very hopeful and exciting at the same time, because we had broken away from that and the young people had really displayed something that wasn’t really expected of them in the past. And they had done this because of their own willingness or want or desire or need for that connection, because that was important to us and who we were. So, whether or not we had that traditional upbringing of being born and raised on the land, there was something in us that really showed that this was still alive in us today and that really was hopeful and exciting for the elders that were able to witness it.
 That particular trip was really a huge sort of kick start in the work that we started doing with youth. We decided that, in that Visioning camp, we wanted to make space specifically for the youth to come and say what they needed to say. And that’s what happened. The youth came in and mic dropped and peaced out—and we realized that making space for youth was important, but it was so powerful. The young people have such a powerful voice, but their voice is also in line with what the elders have been talking about for a long time. So, this is how our work really with youth and the focus on youth truly began, because we took a lot of the recommendations from that camp started planning our programs around them. And now just a couple of weeks ago, we made history and created the first ever youth council for the Délįnę Got’įnę government. We have a group of really awesome and motivated young people have been selected as leaders by their peers. So that’s really exciting. We really have to take mentoring our young people seriously right now because we have really just a handful of elders left. We have a generation, and the gap is building with language and culture connection. We really have this small window right now to really strengthen and mentor our youth and prepare them for the future, and that means talking about our history, talking about our movements and self-government. But all of these amazing things that we’re doing really won’t have much of a future if our young people aren’t involved right now—if they’re not here shadowing and being part of these movements then how is it going to continue on into the future? A lot of the work that we’re doing right now is really centralizing young people at the heart of things, the heart of what we’re trying to protect and preserve. They really have to be at the center because they have to be the best of us.
 [image: a small boat on open water with a beautiful sunset in the background]
 AS: Can you talk about some of the specific training and the education programs you’re working on with youth?
 MB: There’s a couple of really cool projects that we’ve started to develop with youth in mind. We started a video project when we realized that there were a lot of people in the community that weren’t going on to the land, especially young parents and young people. We decided like, hey, what if we made tutorials? They’re just really quick five-minute tutorials on how to set a hook, and other traditional skills. The project was meant to just be that simple, but now it’s sort of blown up and starting to intersect with other projects. One of the other projects that’s starting to intersect with is a culture camp that’s just behind our office building. We designed and built it as a training camp, like an out on-the-land classroom, but within the community. When we’re spending a lot of time in the land, we’re going out in the summer a lot, but we don’t seem to have that space or that feel of like being out on the land when we’re home. So, we decided to make a camp and we built a 30-foot custom teepee and a bunch of tent frames. And now this is our traditional camp where we teach how to do things like drum making, hide tanning, fish and meat cutting, like all kinds of traditional skills. We bring in mentors and elders and the youth and we have this out-on-the-land classroom, it really became for everybody. People would just show up whenever the fires are lit in the cabins just to drink tea and to eat some good food. What ended up happening was like, wow, these tutorials would actually really be great modules for teaching eventually and now we’re planning to do elder interviews where they talk about certain skills or their life on the land or this idea of prophet messages and why it was important to be prepared, you know, and what does that mean? And so, that’s one of the recommendations that the youth had given us to. They want to get in there! They want to get their hands dirty. They want to learn and they’re ready to do so. We were like, all right, let’s do it! And now what we’re talking about is actually having an actual Bush school, with semesters out on the land where we learn to survive day to day, but also have teachers come in and teach English or Biology or Math, you know, more traditional Western courses. That’s actually how education was introduced to Délįnę in the first place. People like my mother and my uncle and all of that generation lived their life out on the land, in the bush with their families in the traditional territories and these tutors would come in and spend some time with their family learning the way of life, but also in that context, teaching Western education. We have an entire demographic in the community that knows exactly what that was like, how it worked and why it worked. We don’t have to create anything new, we just have to make space for that to happen.
 Discussion Questions
 	How did the community of Délįnę respond to the pandemic? How is connection to the land and knowledge of traditional food systems fundamental to the way that the Sahtúot’įnę deal with crises? 
 	In this interview, Mandy says that the Sahtúot’įnę people must “walk in the footsteps of our grandfathers and our ancestors who’ve come before us, who have been here for hundreds of thousands of years, since time immemorial.” What does this mean to Mandy? How do the Sahtúot’įnę see their Elders and ancestors? 
 	How is the community of Délįnę engaging with the youth? Why? 
 	What is a traditional economy? Why is a thriving traditional economy important to the livelihoods and food security of the Sahtúot’įnę?
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				 Traditional Agroforestry Production Systems in Southern Brazil: Promoting resilience and farmer autonomy in agroecological food systems
 Evelyn Nimmo is a multidisciplinary researcher, professional editor, and translator. She leads CEDErva, a non-governmental organization that supports research and development of traditional agroforestry systems in Southern Brazil. She has a PhD in Historical Archaeology from the University of Reading, a Master’s degree in Archaeology from Simon Fraser University, and a Joint Honours Bachelor of Arts degree in Anthropology and Rhetoric and Professional Writing from the University of Waterloo.
 André E.B. Lacerda holds a bachelor degree in Forest Engineering from the Federal University of Paraná, Brazil, with a specialization in Environmental Management and Engineering, a master’s degree in Botany, and a PhD in Geography from the University of Reading. He is a researcher at Embrapa Forestry in the area of forest ecology and genetics. He has experience working in participatory forest management, environmental restoration, agroforestry systems, and population genetics.
 
 Learning Outcomes
  After reading and discussing this text, students should be able to:
 	Explain the importance of local/Indigenous ecological knowledges and histories in supporting and developing sustainable food systems.
 	Describe the impact that conventional industrial food systems have on traditional food cultures and ways of knowing the environment.
 	Demonstrate an understanding of how researchers can integrate scientific approaches and traditional knowledge to develop innovative solutions to food systems challenges.
 
 
 
 Introduction
 Conventional agriculture applies a one-size-fits-all approach to agricultural production and has ignored the particular connection that small-scale farmers have with their land, the crops they produce, and the ecosystems that they rely on. In Brazil, the result has been massive deforestation, rural exodus, extreme impacts of droughts and other weather events, a significant loss of biodiversity, and a loss of the sense of belonging among farmers.
 One of the ways that farmers, researchers, and other actors have begun to address these challenges within the current food system is by using the principles of agroecology. Agroecology is an area of scientific research and a set of practices or methods that uses the science of ecology to develop, design, and implement sustainable and environmentally sound agricultural practices. Agroecological approaches also look beyond the environment and agriculture to include social and cultural aspects of food systems. One example is the consideration of people’s connection and history with the land, and their traditional knowledge about native tree and crop species, as important factors in developing agricultural systems.
 Traditional and agroecological erva-mate (yerba mate in Spanish) production systems refer to an assemblage of agricultural and agroforestry practices typical of family farming and traditional communities (such as Indigenous peoples, quilombolas, and faxinalenses) in Southern Paraná, Brazil. The dark green leaves of the erva-mate tree (Ilex paraguariensis; see Figure 1) are harvested, roasted, processed, and consumed as a tea; chimarrão (the regional name for mate, see Figure 2), or tererê, is an infusion that is consumed cold. The cultivation, harvesting, and consumption of erva-mate are practices that have deep cultural significance in southern Latin American countries, from Chile to Brazil, and the history of production and consumption of erva-mate dates back thousands of years. These systems originated in the cultural practices of the Guarani Indigenous people, yet they continued to develop over generations through the exchange of knowledge between Indigenous peoples and settler communities.
 [image: two photos showing erva-mate growing in a forest and a close-up of the plant's leaves]Figure 1. Erva-mate trees in a traditional agroforestry system with chicken and pork production (left); leaves of the erva-mate tree that are pruned for drying and processing (right). photos: André E.B. Lacerda. [image: close-up of green leaves steeped in a cup of water with a metal straw]Figure 2. A gourd and metal straw used to consume chimarrão, an infusion of processed erva-mate leaves with hot water. The way chimarrão is consumed today has its roots in Guarani Indigenous cultural practices and has changed little since European colonization of Southern Latin America. photo: João F.M.M. Nogueira. Erva-mate is a shade-tolerant species; it thrives naturally in the understory of the Araucaria Forest, a forest ecosystem that is part of the Atlantic Forest biodiversity hotspot. Its cultivation and management are based on traditional ecological knowledge and locally developed natural resource management practices. Precisely because of the way in which erva-mate is produced, in native forests and associated with traditional knowledge, it is a unique agroforestry system in Southern Brazil that integrates a variety of food crops and other non-timber forest products, such as native fruits, corn, beans, rice, and vegetables, as well as the raising of pigs, cattle, and poultry.
 Since the production of traditional erva-mate is directly linked to forests, the amount of forest cover in regions where it is grown is highly relevant. This is a key point considering that the Atlantic Forest is a biodiversity hotspot, with high levels of diversity and endemism of associated flora and fauna, and that only about 1% of the original primary forest remains, with new or secondary forests covering between 20% and 25% of southern Brazil. The vast deforestation that occurred mainly in the 19th and 20th centuries is a consequence of an intense process of land use changes that continue throughout the country today. But in areas where traditional erva-mate production continues in Southern Paraná State, rates of deforestation have been less severe (see Figure 3).
 [image: three maps showing South America, Brazil, and the region described in the text]Figure 3. The devastating loss of forest in Paraná State can be seen in the second image, as the majority of the state was covered by forest until the turn of the 19th century. In the region where traditional erva-mate systems still occur, in South and Central-South Paraná, the loss of forest has been much less severe, as shown in the final image (forests are shown in darker green). In the north and west of Paraná State, land conversion for commodity crops, initially coffee and then later corn and soy, have left a lasting impact on the landscape. image: Google Earth, 2022. Despite the important role of traditional erva-mate production systems in local and regional ecosystem services, cultural identities and histories, and agroecological food production, they are under increased pressure to modernize. These pressures come from the industrial food sector and government agricultural outreach and research agencies, which advocate for transitioning to commodity production (i.e., tobacco, soy, and corn), or abandoning traditional agroforestry practices altogether and increasing erva-mate yields through monoculture cultivation and heavy use of inputs, like pesticides, fertilizers, and other agrochemicals.
 Nevertheless, farmers continue to use traditional systems for a range of reasons, including the affective relationships many small-scale erva-mate producers have with the forest and a recognition of the importance of maintaining not only the forest environment, but also the knowledge and practices associated with these management systems.
 Central-South Paraná State, Southern Brazil
 Over the past 30 years, an informal network has developed in Southern Paraná State that has been working together to support the continuation of traditional erva-mate growing systems. They help leverage and optimize these systems, to increase farmer income and autonomy, value the products that they produce, and better understand the benefits they bring culturally, ecologically, and economically. This network is made up of forest engineers, agronomists, historians, anthropologists, technicians, and outreach workers from universities and state and federal agricultural institutions (such as the State University of Ponta Grossa [UEPG], the Rural Development Institute of Paraná [IDR-PR], and Embrapa Forestry). Farmers from across the region who are engaged in agroecological production, activism, and experimentation are also involved in the network, as are other stakeholders, such as the newly created Centre for Education and Development of Traditional Erva-mate (CEDErva). The network includes people who have been working to support traditional agricultural systems for several decades, as well as newer additions, such as researchers from UEPG and CEDErva, who bring different insights and perspectives. In what follows, we focus on the recent work of this network to consider how interdisciplinary and participatory research and outreach are crucial to supporting the development or continuation of food systems, and how such systems can offer strategies to build resilience in the face of a changing climate and the industrial food system.
 Research Methods
 In Brazil, the majority of research and public policies support the expansion of the industrial agricultural food system, focusing on large-scale production of commodities such as soy and beef. Because of this, traditional and agroecological food knowledges are considered fringe or outdated, and tend to be marginalized in policy and practice. Therefore, evidence-based research is necessary to legitimize traditional knowledge as an important alternative. While there is much discussion concerning agroecology and sustainable food systems around the world, in Southern Brazil, agricultural research and outreach have mostly ignored these food systems, maintaining a focus on conventional, large-scale commodity production such as soy, corn, and tobacco.
 Building on the long-term engagement with communities, farmers, and outreach organizations, researchers in the network are using a wide range of participatory research methods to better understand the historical, social, cultural, and environmental aspects of traditional practices (see Figure 4). Members of the network are conducting workshops, focus group discussions, and field-days in communities to discuss the challenges and possible solutions that farmers experience when practicing agroecological and traditional agroforestry on small-scale farms.
 [image: a diagram with images showing the authors' methodology]Figure 4. Methodologies based on the integration of different ways of knowing and knowledge sharing can help to achieve the goals of supporting sustainable livelihoods and ecosystem restoration. Farmer-to-farmer and farmer-to-researcher knowledge exchanges are key aspects of these workshops and field-days, because they offer a space that values all types of knowledge brought to the discussion. This way of sharing experiences is central to participatory methods, as it ensures that farmers are active participants in the research and that the knowledge created is done collaboratively from the bottom up (rather than imposed on communities from a scientific perspective that is unaware of the realities of life on the farm). The farmers and communities who participate in these events have noted a range of opportunities, including the need to create co-operatives and other solidarity initiatives, a desire to conduct further participatory research to address gaps in knowledge, support for youth in farming, and increasing the participation of women, among others.
 Researchers from the History Department at UEPG are also conducting environmental oral history interviews with traditional erva-mate producers to begin to document their knowledge related to the forest. This helps understand the memories, histories, and identities associated with erva-mate and the forest. Such methods are important, as they offer insights into the cultural and historical aspects of agricultural production and environmental protection, showing that the continuation of agroecological erva-mate production is not just an economic decision, but is also tied to how farmers understand their own history and identity as stewards of the forest.
 Additionally, the forest engineers and agronomy researchers who are part of the network are testing and replicating traditional production systems, so that these systems can be monitored and measured over time. As a means of addressing some of the technical issues identified by farmers in oral history interviews and workshops, traditional agroforestry systems were replicated in the Embrapa Research Station in Caçador (ERSC), a 1100 hectare experimental area that includes primary and secondary forest and abandoned agricultural fields. Agroforestry systems based on traditional practices were implemented to test a range of strategies identified and developed with farmers, as well as opportunities and techniques for forest restoration. Research that measures the growth of erva-mate and other forest species in experimental areas provides important data on productive cycles. This data includes when to harvest and how much can be produced, as well as the role of forests in promoting ecosystem services, such as biodiversity conservation and the provision of clean water. Research projects also provide the opportunity to improve practices, test innovations developed with farmers in workshops, and develop roadmaps for implementation beyond the experimental area.
 A Model for Productive Agroforestry
 One of the outcomes of the research in the ERSC was the development of a Productive Agroforestry model that can be used to restore degraded areas. In Brazil, there are strict legal regulations that severely limit the exploitation of forests, such as gathering fuelwood and timber, or any other type of harvesting. Legal Reserves and Areas of Permanent Protection must make up at least 20% of the land cover on small-scale properties in Southern Brazil, and any infraction is met with steep fines. These restrictions have made increasing forest cover across the landscape extremely difficult because some landowners now view forests as worthless and untouchable. Once the forest grows, farmers believe they will no longer be able to use the land or its resources. Innovative productive systems are therefore needed that not only restore diverse and resilient ecosystems, but also follow legal requirements and generate income for the farmer.
 Productive Agroforestry models were developed to respond to these needs. They enable the implementation of an agroforestry system using erva-mate and other native tree and crop species that incorporate farmer knowledge, the need for return on investment, and long-term sustainability.
 One such model was established in the ERSC in a degraded area that had been cultivated with corn for more than 30 years (see Figure 5). In the first year, pioneer trees species such as bracatinga (Mimosa scabrella) were encouraged to regenerate in rows and were intercropped with beans and soy for interim income. After 12 months, the fast-growing bracatinga trees had established themselves and were thinned out by selective harvesting to sell as fuelwood. Erva-mate was then planted among the tree rows. By the third year, a full forest canopy was created, with erva-mate thriving in the understory. After five years, erva-mate harvesting began, with a range of native species regenerating in the forest environment.
 [image: images of an restored agroforestry area after 12, 24, 36, and 60 months]Figure 5. A model of Productive Agroforestry restoration based on traditional erva-mate systems and implemented in a degraded area that had been used to cultivate corn for 30 years. Within five years, a full forest canopy developed, with erva-mate being produced and harvested in the understory. The Strategic Council for Traditional and Agroecological Erva-mate Systems
 Another key outcome was the creation of the Strategic Council for Traditional and Agroecological Erva-mate Systems (Observatório dos Sistemas Tradicionais e Agroecologicos de Erva-mate) in 2019. This Strategic Council is made up of representatives from 30 institutions, including state and federal agencies, Civil Society Organizations (CSOs), universities, and local chapters of the Family Farmers’ Union, as well as small-scale industries. The aims of this council include supporting research and outreach to ensure the continuation of these systems, while also incentivizing cooperative and solidarity efforts to gain greater autonomy within the production chain. The Strategic Council advocates for traditional systems, working with local governments to develop public policies that support sustainable and agroecological farming practices.
 One of the most important developments of this ongoing project has been consolidating the varied individual efforts by a range of different stakeholders through the Strategic Council. Uniting these organizations into one council has helped to focus activities and actions and create a common platform through which to engage farmers, local and regional government, and international organizations. Working together across the network, the Strategic Council has developed a proposal submitted to the Food and Agricultural Agency (FAO) of the United Nations, so that these traditional systems might receive recognition as a Globally Important Agricultural Heritage System (GIAHS). The GIAHS program recognizes agricultural systems that have evolved as a result of the interaction between humans and their environment, fostering intimate ties between the landscape, local cultures, and agricultural practices. The program supports the continuation of these traditional systems through dynamic conservation and innovation within agrobiodiversity, food security, and landscape management.
 By gaining recognition of traditional erva-mate systems as a GIAHS, only the second in Brazil, the Strategic Council is supporting the consolidation of a community of practice through which farmers can work together to address the many challenges facing the system, including price, supply chain, processing, marketing, and end products (see Figure 6). This community of practice is already working to institute a co-operative for traditional erva-mate and develop a certification system that recognizes the sustainability of the system from ecological, economic, and cultural perspectives. Through these efforts, erva-mate producers are gaining greater autonomy to negotiate prices, diversify their production, and gain recognition for the superior products they produce. This, in turn, brings greater economic stability for farmers.
 [image: a diagram showing an industrial and small-scale erva-mate production chain]Figure 6. For most small-scale erva-mate producers, the leaves are sold in natura, or raw, to mid- to large-sized processors who often do not recognize products that are agroecological, organic, or traditional. On the other hand, consumers are generally unaware of how erva-mate is produced and the potential socio-economic benefits of their choices. Image: Nimmo et al. (2020). Perhaps most importantly, the GIAHS program will provide increased recognition of the social, cultural, and ecological value of these systems, which builds community resilience in the face of a range of threats, including rural exodus, a lack of youth engagement, changing climate, and the pressure to modernize and integrate into the industrial food system. In particular, gaining international recognition creates a sense of pride within traditional communities, valuing the knowledge and practices that have developed for generations. As one young farmer pointed out during a workshop to develop the Dynamic Conservation Plan for the GIAHS project, this recognition helps young people envision a future for themselves using these systems, creating possibilities for the continuation of these knowledge and practices.
 Conclusion
 This research, which involves experts from a variety of scientific disciplines, is documenting and highlighting the role that traditional communities play in forest and biodiversity conservation. Traditional erva-mate producers are not the uneducated, poor, outdated rural folk that many people assume them to be, but are instead stewards of the environment with a deep understanding of the forest. While there remains a distrust between traditional communities and environmental protection agencies, the data being gathered is helping to demonstrate that traditional erva-mate production has been key to providing a range of ecosystem services and benefits for society as a whole, such as protecting the water cycle and maintaining forests.
 By creating an evidence base that highlights the important roles that traditional communities play in maintaining agrobiodiversity and forest landscapes, and in continuing traditional agroecological practices, this work is helping to change the relationship these farmers have with environmental and agricultural agencies. The actors in the network and Strategic Council are laying the groundwork to build a better understanding within environmental monitoring agencies of traditional practices, thus addressing the long-standing bias that small-scale farmers cannot be trusted to protect forest resources and strict laws and fines are the only way to deter deforestation.
 Through research and advocacy in collaboration with farmers, changes are taking place, with environmental agencies participating in recent events and outreach activities organized as part of this project and becoming active members of the Strategic Council. What is promising is that these agencies are looking to update regulations supported by the data and experiences that such projects are sharing. What can come from advocacy and engagement with these agencies is collaboration with communities to develop public policies that recognize the value of the communities’ work and support their role as stewards of the important environmental and cultural resources the country needs to create resilient and sustainable communities and food systems.
 Discussion Questions
 	How can traditional ecological knowledge help to diversify food systems? Why might this be important for climate change?
 	What are some of the benefits of taking a participatory, bottom-up approach when working with traditional communities?
 	What other benefits can agroforestry systems offer, both ecologically and socially?
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				 Your kitchen is a laboratory
 Joshua Steckley is a PhD candidate in the Department of Geography at the University of Toronto. His research focuses on the commodification of nature and how capital accumulation both shapes and is shaped by biophysical processes. He is also an avid urban beekeeping in Gatineau, Quebec, which explains his fondness for mead. 
 
 Learning Outcomes
  After reading and discussing this text, students should be able to:
 	Explain how alcoholic drinks were historically a means for consuming calories and nutrients.
 	Name the basic biochemical reactions that occur during fermentation.
 	Ferment honey into mead using simple ingredients and equipment available from their own kitchens.
 
 
 
 How to turn honey into mead
 Your kitchen is a laboratory. It is the setting for daily chemical reactions that we often take for granted. Sautéed onions, toasted bread, and seared barbecue meat, for example, produce their cacophony of flavours when sugars and proteins are broken down through what is known as the Maillard reaction. Frying an egg initiates the process of ‘denaturation,’ in which heat unspools the egg’s intricately folded proteins to produce those deliciously spongy tastes and textures. Kneading bread smashes glutenin and gliadin together to produce gluten, while the baker’s yeast consumes carbohydrate sugars, expelling carbon dioxide and causing the dough to rise.
 But today, we are going to use your kitchen laboratory to set of a biochemical relation that will produce a special drink—so special that the Norse god Odin claimed it bestowed the gift of knowledge to all those who drank it. We are going to turn honey into mead. Mead is perhaps the oldest alcoholic drink known to humankind, and it was (and is) everywhere. Archeologists have found remnants of mead in Northern Chinese pottery dating to 7,000 BCE; in Europe and Egypt, they date mead consumption back to 2,500 BCE.[1] While other fermented drinks like wine, sake, and beer require particular environments to produce the grapes, rice, or grains, mead can be made wherever honeybees have access to flowering plants, bringing the nectar back to their hive, and regurgitating it back and forth to one another until it is transformed into honey. 
 Mead is nothing else but fermented honey. It is also how we acquired the word honeymoon, since family and friends would make sure the newlywed couple had enough of this ‘honey wine’ to last a month. And yes, mead contains alcohol. While we might connect mead with drunken medieval feasts, much like a keg of beer at a house party, we often forget that fermented drinks have historically provided all sorts of nutrients and enzymes, as well as packing a hefty caloric punch.[2] Alcoholic beverages were not simply a means to a drunken end, but rather a means of sustenance. Beer, for example, was considered essential to pre-industrial English households and thought to be a caloric necessity for anyone engaged in arduous agricultural labour.[3] In addition to the calories, fermentation also synthesizes B vitamins, which are necessary for human health. When some puritanical colonial forces, for instance, forbade Indigenous populations from drinking traditional fermented drinks, they began to suffer nutrient deficiencies.[4]
 Mead’s long history—as well as its calories, nutrients, and alcohol—are available to you right now; you only need two simple ingredients and some patience. The first thing you will need, unsurprisingly, is honey. But not just any honey. You need “raw” or unpasteurized honey. Pasteurization is the process of applying heat to liquids to eliminate potentially harmful microorganisms. Unlike milk, however, for which pasteurization is meant to destroy potentially harmful pathogens, pasteurizing honey is largely a means to keep honey in its liquid form, prevent crystallization, and thereby increase shelf life in grocery store aisles. (As a side note, crystallized honey has not gone bad; it has only changed its form. If you want it soft and syrupy again, simply heat it up.) Raw or unpasteurized honey has many health benefits, as it possesses natural yeasts and antioxidants that have been shown to reduce stress, treat wounds, and reduce cold symptoms.[5] For our mead, we want those natural yeasts; they are the microorganisms that will eat up the honey’s sugars and ferment our drink.
 But if honey contains yeasts and other bacteria, you might be thinking, doesn’t it ever go bad? Honey’s moisture content is typically around 17%. At this low level, the yeasts lie dormant, unable to eat all the sugars that envelop them; it’s as if you were surrounded by chocolate cakes after you’ve just come back from a long run—you’d probably rather have a glass of water before you cut yourself a slice. The bees, however, need this low water content to preserve their honey stores. Inside the hive, they will actually use their wings to fan the honey, evaporating the moisture to just the right amount, at which point they will seal the honey with wax capping, and keep it stored as food throughout the long, flowerless winter. We humans have figured out bees can produce more honey than they need for the winter, and thus essentially steal their excess throughout the summer and fall. Once in human hands, we slice off the wax caps, spin out the honey, filter it, and bottle it. That’s the unpasteurized honey we want.
 So, how are we going to set off this biochemical reaction? Ingredient two: water. Boost the moisture content above 17%, and the yeast will start to feast on the sugars around it. There is no specific measurement of water to add, but I’ve found a ratio of four parts water to one part honey makes delicious mead. Find a nice jar that will hold the quantity of mead you are making.
 I am not a proponent of bottled water, but you may want some for this experiment. Municipal tap water will have traces of chlorine in it, which may prevent the fermentation process. Also, we will re-use the plastic bottles later when we bottle the mead.
 Stir the water and honey together until well mixed. Take a coffee filter (or some kind of cloth) and an elastic band and cover up the jar. This will protect our concoction from the curious fruit flies that will be attracted to the fermenting scent.
 What’s going on in our bottle? Very soon, the yeast will start to devour the sugar. And we all know that whatever goes in, must come out. Fortunately for us, yeast excrete alcohol and carbon dioxide. You may be thinking, wait, does that mean when we use yeast in a bread dough, we’re making carbon dioxide and alcohol? Yes! The same carbon dioxide that makes your drink fizz is the same carbon dioxide that makes your bread rise. And that musty smell of your rising bread? That’s the alcohol. Fortunately—or unfortunately—when you bake bread, you also evaporate the alcohol. 
 Our mead is not going to have a high alcohol content, only one or two percent. We are making what is called a “green mead” or a “short mead.” This means we won’t have to wait months or years, but can enjoy it after ten to fourteen days. Honey contains two types of simple sugars: glucose and fructose. Once the water is added, the yeast will spend the next few days or so eating up the glucose which is evidenced by the carbon dioxide bubbles you’ll see drifting to the top. If you want to boost the alcohol content you will have to wait for the yeast to consume the fructose, but it will only do slowly under anaerobic conditions. This requires some more equipment like carboys and air locks. But the point of this video is not to teach you how to increase alcohol content! You can do that research on your own. 
 After a few days you should see some bubbles rising to the top and may notice a fermented scent. If you don’t see any bubbles or smell any smells, give the mead a good stir. 
 Stir the mead every day or two and listen for the beautiful fizzing chorus of yeast excrement. Don’t hesitate to take a sip to see how the flavours are changing.
 After ten to fourteen days, depending on the temperature and your own personal taste, your mead is ready to drink. If the mead tastes like you basically mixed honey and water together, something probably prevented the fermentation. If by chance it tastes vinegary, it means the alcoholic fermentation has transformed into acetic fermentation where other bacteria and oxygen are now turning your alcohol into vinegar. Either way, you will have to start again. If, however it has a deep, rich, slightly tangy, effervescent taste, then you’re ready for the next step: bottling. 
 Grab those empty plastic water bottles and, using a funnel, pour the mead into the bottles, leaving about an inch of air space at the top. Ever so slightly, squeeze the bottle and fasten the lid tightly. Leave the bottles on the counter for another two or three days and let the yeast continue to produce carbon dioxide. Your bottles will re-expand and become firm. (You can use glass “swing top” bottles to bottle your mead, but the increasing carbon dioxide will pressurize the glass bottle, and if you’re not careful, it will explode. Stick to plastic bottles for now.)
 After a few days, place the plastic bottles in the fridge. The fermentation will slow considerably, and you can enjoy the mead at your leisure. Or, if you are impatient, you can skip bottling all together. Pour the mead from the jar into a bunch of glasses for your closest family and friends and relish in the knowledge that you are imbibing a drink of the gods, thousands of years old, and it all came from your kitchen. 
 Cheers.
 Watch the video:
 
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://ecampusontario.pressbooks.pub/foodstudies/?p=252 
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