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INTRODUCTION: PROTEIN
A Solution in Search of a Problem




In the contemporary nutritional imagination, protein assumes center stage. Touted as a muscle builder, a weight-loss aid, an antiaging fix, and more, this dietary superstar is the subject of an inescapable cultural preoccupation, even for the most hardened of skeptics. We count ourselves among the latter. As critical scholars of health and the body, questioning disciplinary edicts about what to eat is our bread and butter. But when we noticed that we, too, were getting caught up in the “protein talk” that pervaded the fitness cultures to which we belong, we began to think more carefully about the origins of this particular obsession and what it represented. While we were curious about the longer history of protein’s preeminence, our initial questions focused on its current status: What is the appeal of those giant plastic tubs of highly processed protein powder for our well-fed, “clean eating” gym buddies? Why do food manufacturers emphasize the protein content of their products in increasingly larger fonts? What keeps consumers rotating through the latest high-protein dietary regimen, from Atkins to paleo to Dukan? Who needs protein added to their beer, potato chips, or ice cream? Why are people scared of carbs?

Among our most pressing questions was how to situate the fixation on protein in relation to widespread concern about the role of industrial animal agriculture in the climate crisis.1 As global meat and dairy production continues to rise, its impact on greenhouse gas emissions, deforestation, pollution, biodiversity, animal welfare, and human health has prompted growing calls for a “protein transition” away from resource-intensive farming. The popularity of plant-based diets in traditionally meat-centric locales—including the United States and Canada, where our focus lies—is indicative of this push. But if anything, the specter of protein deficiency looms even larger in vegan discourses, or at least in the marketing of industrial plant-based foods, where the promise of high-protein content is requisite, perhaps offered as reassurance to consumers unable to imagine adequate sustenance in the absence of animal flesh. The all-caps guarantee of “20G OF PLANT PROTEIN PER SERVING” that appears in every instance of promotional material for the Beyond Meat burger exemplifies protein’s allure across dietary regimes and ethical registers. In the alt-meat world, it is less high-protein diets that garner scrutiny and more the specific ingredients they contain. This orientation aligns with the growing interest of large food conglomerates in alternative protein production and their efforts to rebrand themselves as suppliers of “sustainable protein” rather than makers of meat.2

Gifted with a halo effect brighter and more enduring than any other category of nutrient, protein can do no wrong. The climate crisis might be motivating efforts to rethink meat, but not the foremost place of protein in our diets. Unlike with carbs or fats, there is little room for the notion of “bad” proteins in nutritional discourse. While low-fat and low-carb diets are ubiquitous, low-protein diets are virtually unheard of outside the specialized medical realms in which some patients with impaired liver or kidney function are treated. With its “near-universal” attraction, protein has become a multipurpose fix.3 As one food marketing director puts it, “Protein’s continued growth is driven by the fact that it appeals to all demographic groups.… Fitness for Millennials and Gen Xers, energy and weight management for boomers, wasting and muscle loss prevention for seniors.”4 The sociological subtexts of this message? In cultures of overwork, exhaustion, and anxiety, protein is understood to fuel vigor and vitality, despite the scientific consensus that carbohydrates are the body’s primary sources of energy. And in antifat and ageist cultures obsessed with body size, shape, and composition, protein is a win-win prospect, especially for corporations that can sell the same protein-fortified products to groups of consumers with opposing goals: Want to lose weight? Eat more protein! Want to bulk up? Do exactly the same thing!5

Going into the project, we imagined that these seemingly magical properties might relate to the conventional idea, rooted in biochemistry, that proteins are the “building blocks of life” and that proteinous foods are essential for human bodies to grow and repair. We weren’t wrong—protein’s known and hypothesized biochemical capacities are crucial to its contemporary cultural allure and economic value. Yet we have also come to realize that after almost two centuries of research, there is little scientific consensus about exactly how much protein people should eat for optimal health and whether those who consume adequate calories should pay any special attention to their protein intake.6 Even the seemingly indisputable claim that protein constitutes a crucial component of the human diet gives us pause, given all it assumes about what this substance is and what it can do.

[image: In a hand-drawn illustration, a young pregnant woman, a senior on a mobility scooter, and two men in gym gear line up to purchase protein products at a grocery store checkout.]
FIGURE I.1. A multipurpose fix? Protein at the grocery store. Illustration created by Shawn Forde.


Toward some stable ground, it is more accurate to say the following: All animals, including humans, need nitrogen to make the proteins that perform multiple bodily functions. Nitrogen is important to underscore here. When used to refer to substances that humans ingest, “protein” is a proxy for the nitrogen content of food—nitrogen that is then used to make proteins once it enters the body. At a molecular level, amino acids are the primary vehicles through which we obtain nitrogen. This is why “protein” is also a proxy for amino acids, though amino acids are additionally composed of hydrogen, carbon, and oxygen. The number of nitrogen-containing, protein-building amino acids the body requires is usually identified as twenty. Some researchers, however, put that figure at twenty-one, to account for an additional “nonstandard” amino acid, selenocysteine, discovered in the late twentieth century, or at twenty-two if they are including pyrrolysine, another rare amino acid identified in 2002. Of those proteinogenic amino acids, nine are categorized as indispensable, which means that they cannot be produced by the body and must be obtained exogenously, from food.

This is the point at which the possibility of making overarching claims about protein intake begins to fray. In the face of inconsistent, imprecise, and unreliable experimental techniques for measuring either protein metabolism or the protein content of particular foodstuffs, questions about the form in which people should obtain those indispensable acids, in what quantity, in relation to which health conditions or aspirations, in the context of which food systems, and at which point in their lifespan (or indeed their day), remain the subject of ongoing research and debate.7 This contentiousness is not readily apparent outside the nutrition research world or fitness and diet circles, where discussions about the desired level of protein intake for optimal performance and weight loss are de rigueur, and strong and often divergent opinions abound. If you are not privy to such conversations and turn to the internet for information, your findings will depend on where you are located. If you’re searching from Canada or the United States and you ask, “How much protein should I eat per day,” your results will turn up the same piece of apparently uncomplicated advice repeated over pages of results: “0.8 grams of protein per kilogram of body weight.” But if you are in the United Kingdom, where food consumption and availability patterns are similar to North America, you will be advised to consume 0.75 grams per kilogram. If you are in Japan, you will be advised to consume 1.08 grams per kilogram, and if you are in one of the many countries that use either World Health Organization or European Union guidelines, the amount sits at 0.83 grams per kilogram. These differences are small but significant, reflecting not just contextual variables related to food availability and culinary cultures but also epistemological uncertainties and political contestations.

In the United States and Canada, the recommended daily allowance (RDA) of 0.8 grams of protein per kilogram of body weight is derived from the Dietary Reference Intakes (DRIs), a set of nutrient reference values released in 2002 by an expert panel appointed by the US National Academy of Medicine.8 Used by policymakers, healthcare providers, and the food industry to plan and assess diets for healthy individuals and populations, the DRIs are powerful tools for the dissemination of nutritional norms and the determination of what people eat. They underpin the Dietary Guidelines for Americans and Canada’s Food Guide, they form the basis for food assistance and school lunch programs, they constitute the standard against which the world’s 250 million subscribers to MyFitnessPal can track their daily nutrient intake, and they are used by food and supplement manufacturers seeking to market their products. But if one actually ventures to open the document, any sense that the DRIs for protein are straightforward quickly evaporates. Spanning 179 pages, the “Protein and Amino Acids” section of the DRI report is highly elaborate and endlessly complex.9 It is evident that the DRIs emerge from reproducible empirical data on the protein needs of humans—they are not without foundation, in other words, or contested to the point of meaninglessness. But the report is honest about the limits of contemporary nutritional knowledge, noting at the outset that “proteins in both the diet and body are more complex and variable than the other energy sources, carbohydrates and fats.”10 Thus, even in the realm of official dietary guidelines, where specifications are set by expert committees after years of deliberation, recommendations about protein consumption are tentative.11 They are also subject to ongoing pressure from interested parties such as agribusiness, industry-sponsored researchers, and health evangelists of various stripes who would like to see them shift in one direction or another.12

Beyond the consensus statements that underpin dietary guidelines, what agreement there is about protein intake converges around the fact that protein deficiency is extremely rare in the absence of severe hunger and almost nonexistent among the consuming classes at the center of the protein boom.13 Garth Davis, a bariatric surgeon and coauthor of the diet exposé Proteinaholic, conveys this point with a scenario featuring a five-foot-ten man weighing 160 pounds.14 If all this man ate at each of his three daily meals was thirty Lay’s potato chips and two slices of Domino’s plain pizza, Davis contends, he would be consuming 1.6 more grams of protein than his daily recommended allowance. While the precise level at which daily protein intake should be fixed remains unsettled, the larger point stands: Protein is in practically everything people consume, from lettuce to potatoes, and if they have enough food to eat, they must go to extreme lengths to become protein deficient. It thus strikes us as more than curious that those people who appear to be most fixated on their protein intake are those who have the least to be concerned about. How and why, then, has protein emerged as an über-nutrient in the satiated world? To what ends? And at what costs?



Situating the Protein Boom

One way to understand contemporary protein mania is in relation to the broader rise of what critics call “nutritionism.”15 This is the ideological process through which the value of food is reduced to its biochemical components and measured according to Eurocentric, scientized standards rather than taste and experience. Growing out of a complex assemblage of forces, including the profit imperatives of global agribusiness and the responsibilizing imperatives of state-sponsored dietary guidelines, the hegemony of nutritionist thinking is undoubtedly at work in the extraction and isolation of protein from its nutritional and social context and the reduction of its value to that which can be assessed and measured as the central part of any meal.16 Nutritionist logic thus oversimplifies the role of individual nutrients both in the pursuit of bodily health and in the solutions to the systemic problems (e.g., social inequality) in which nutrients are or appear to be implicated—a recurring issue in the story of protein, as we shall see.

Thinking about the broader social and historical conditions in which nutritionism has taken hold leads to another—complementary—way we might explain protein’s allure, which is through the lens of what sociologist Nikolas Rose calls the age of “molecular biopolitics.”17 Rose argues that during the mid-twentieth century, scientific understandings of life and the biological body were “molecularized,” which is to say that the body was reconceptualized at submicroscopic, subcellular levels and thus became knowable at a completely different scale than in previous eras of scientific investigation. Compare, for example, long-standing knowledge about muscles and their anatomical function in moving and powering the body to contemporary knowledge about amino acid chains and their genetic functions in the creation of muscle tissue, a process that is discernible only at the molecular level. Rose’s claim is not simply about the scientific and technological developments that make this knowledge possible but also about their economic and social reach, not least the circuits of capital that are allied to new modes of knowing bodies beneath the skin.18 His argument suggests that in the molecular age, optimizing our genetic, hormonal, and neurological selves in ways that mitigate individual risk and maximize the potential for flourishing and longevity has become possible, at least for those with access to this knowledge and the means to act on it. Health in these formulations is not just a matter of population governance or disease prevention but of personal actualization at the molecular scale, often cast in the language of the molecular sciences. Consider how particular amino acids are now paired to particular health, fitness, and aesthetic goals, enabling consumers to pursue precise, targeted, “optimal” nutrition—L-serine for brain health, leucine for muscle mass, collagen peptides for hair, skin, and nails, and so on. The sheer possibility of referring to a nutrient as a superstar, granting it a cultural appeal, and incorporating it into the ways people understand their own bodies and relationships to food, owes a great deal to these shifts in scientific knowledge and the senses of selfhood they have enabled.

These are frameworks to which we return in the analysis that follows, but neither nutritionism and the emergence of the “nutricentric subject,” nor molecular biopolitics and the emergence of the “neurochemical self,” shed light on the specificity of protein primacy in contemporary dietary culture.19 Why is protein, rather than fat, carbohydrate, vitamin D, or any number of other nutritional categories, so fetishized in the present moment? Why is this molecular matter the resounding staple of dietary regimens that have varying, and at times competing, objectives?

In response to these questions, we propose an additional context that helps explain the protein boom, one which is likely familiar to those already curious about or invested in protein’s ubiquity. Since the 1980s, numerous studies have explored what historian Jürgen Martschukat calls the “age of fitness” in Western societies.20 The popularity of practices such as running, yoga, and weightlifting, and the growth of associated industries, is the most obvious expression of the explosion of interest in the pursuit of a fit, healthy body that marks the last half century.21 As for what animates this investment, scholars of physical activity have identified a litany of factors, from raced, classed, and gendered expectations of body shape and size, to antifatness stoked by obesity research and policy, to the sedentary nature of postindustrial societies, to a growing evidence base for the psychosocial benefits of physical activity.22 Most critically attuned researchers home in on neoliberalism, however, as the overarching political and economic condition of possibility for the emergence of the fitness boom.23 The affinities between fitness and neoliberalism are certainly compelling, given the latter’s emphasis on individual responsibility for health and the former’s role in helping to instantiate and legitimize the commonsense notion that individuals are in control of their corporeal destinies.24 Fitness as a bodily practice and neoliberalism as a mode of governance also share a declared aversion to unproductive excess—be it fat or fiscal “inefficiencies” associated with redistributive state spending that benefits collective well-being. Both also ascribe a moral quality to entrepreneurial activity that bears evidence of discipline, effort, and self-control. In this confluence, neoliberalism begets and explains the valorization of fitness in contemporary societies and, in particular, an aesthetics of bodily productivity that protein supplementation is believed to facilitate. If we accept the “age of fitness” as the embodied cultural expression of neoliberalism, then we might posit protein, with its flexible capacities and transformative promises, as an ideal vehicle for nourishing fitness regimes. It is not difficult to see how protein-enriched bodies forged through physical activity can connote value and (self-)worth in cultures saturated with neoliberal values, especially when allied to the prevalence of discourses of nutritionism and molecular selfhood.

The reach of neoliberal norms is such that fitness imperatives affect all of us, including those who don’t work out. As physical activity consciousness, practices, spaces, knowledges, technologies, fashions, media, and diets infiltrate more and more of daily existence, weighing even on those who do not engage in instrumentalist exercise, so too does the multibillion-dollar market for protein supplements and fortified foods. Indeed, if the growth of fitness now amounts to what we might conceptualize as the athleticization of culture, then we wager that the athleticization of food culture, and especially the proteinization of food culture, have been major ingredients in this shift. It is not just that once-niche foodstuffs ingested by serious bodybuilders have entered the mainstream fitness world—a point we elaborate in chapter 5. Rather, specialized and highly technical approaches to diet that were once followed only by elite athletes seeking fractional improvements in performance have spread far beyond the world of fitness, thus revealing fitness as a primary vehicle for the spread of nutritionism, molecularization, and neoliberalism—all key factors in protein’s rise.

These insights notwithstanding, it is worth emphasizing again—and not for the last time—that protein and its popularity resist and exceed attempts at neat and tidy explanations. In this instance, temporality emerges as an issue, since the protein boom is not distinctive to neoliberalism, and the present era is not the first to witness a fitness boom.25 While protein’s contemporary status is unprecedented in market terms—the protein powder market alone is estimated at US$21.6 billion26—protein has been enlisted in economic and political projects since its establishment as a nutritional category in mid-nineteenth-century Europe, and in numerous agro-technological, financial, and biopolitical ventures in the ensuing two centuries. The point here is that the obsession with protein has roots in global expansionist processes and projects that complicate any attribution to a single social formation or historical conjuncture. The last two chapters of the book explore the present political moment as indicative of this historical contingency and complexity: As neoliberal orthodoxy flounders and protofascist populist movements gain strength all over the world, including in the United States, where a new age of “muscular capitalism” has taken hold, many online outlets for vindictive grievance politics and sovereign self-making projects are fueled by the supplement industry—a context we label “the muscular manosphere.”27 What is extraordinary about protein is not just that it plays an outsize role in powering this noxious brand of muscular capitalism in the digital networks in which it has flourished, but also that it has assumed this role before in quite different geopolitical and sociocultural contexts, as we chronicle in the chapters to follow. What kind of substance can withstand this turbulence, let alone thrive in it?

The need to think carefully about protein’s remarkable staying power was underscored to us when the story of the protein boom entered a new chapter in the twenty-first century, one marked by an explosion of interest in plant-based and cellular meats. In response to escalating concern about the climate emergency, unstable supply chains, waning food security, and human and animal well-being, meat analogues are being pursued and touted as healthy, humane, and sustainable alternatives to large-scale livestock farming.28 Scholars from many disciplinary vantages are asking critical questions about these developments and the multitude of possibilities and problems they raise.29 Their many lines of inquiry relevant to our interests include the economic, political, and social forces driving—and obstructing—a protein transition, and the diffuse and uneven developmental pathways of alternative protein technologies, which range from niche innovations in cellular agriculture to the refinement of long-standing legume- and wheat-based alternatives produced by conventional food and commodity processing conglomerates as well as smaller corporate actors.30 Other relevant studies explore the increasing concentration of power in capitalist agribusiness under the banner of “protein”;31 the construction of metaphors and “promissory narratives and future imaginaries” about alternative protein technologies among the biotech start-ups leading the development of cellular agriculture;32 the importance of patentability and the reframing of “food as software” in the high-tech alternative protein sector;33 the contested discursive terrain around the safety, feasibility, and sustainability of novel foods;34 the ontological status of fake meat and dairy and their entanglements with animal agriculture;35 the moral, affective, and aesthetic considerations raised by cellular agriculture;36 and the environmental and health consequences of a shift to novel protein production and consumption.37

As we were finishing the book, new research on shifting expectations about the potential of alternative protein development to challenge food system orthodoxies was appearing.38 Public prospects have been tempered somewhat since 2022, when the market for the new generation of plant-based meats such as the Beyond Burger and the Impossible Sausage turned out to be more constrained than their promoters and investors initially hoped.39 The collapse of their share price, and their removal from the menus of some of the big fast-food chains was followed, in 2023, by the closure of New Age Eats, a cultivated meat start-up that shuttered its doors having failed to attract the necessary funding to support ongoing infrastructure development.40 Academics and journalists who are tracking the trajectories of alternative proteins point to a range of reasons for these challenges and flops. They usually land on some combination of fiscal, logistical, sensorial, and health drivers not helped by a meat industry–backed campaign that depicted burger and sausage analogues as packed with hidden additives and therefore less healthy than beef or pork—a move to which we return in the epilogue. Critic Julie Guthman is particularly uncompromising in her assessment of what she depicts as ill-informed and ineffective tech solutions that fail to address the root causes of a broken food system.41 Silicon Valley is Guthman’s focus, though this is only one locus of development in alternative proteins, and recent upheaval in the United States constitutes only one chapter in a story that continues to unfold along multiple pathways, including in the United Kingdom and Germany, where governments are starting to invest in a sector that has until recently been funded largely by private money.42 At the same time, some protein start-ups and innovators have thrown their lot in with the same corporations charged with promulgating the harms of industrial animal agriculture, given the presumed capacity of these firms to scale up production and infrastructure.43

From our vantage point, what is striking about all this activity is that protein’s rise as the dietary elixir par excellence and its status as a nutritional superstar remain largely unquestioned, even by those seeking systemic transformation.44 As entrepreneurs and scientists attempt to engineer a future in which food is cleansed of its associations with the harms of industrial animal agriculture, and critical scholarship appraises their claims, the anchoring category of their engagement gets naturalized and secured. Whereas anxiety about the sustainability of the food system and efforts to transform it have forced a deep reckoning with the meanings and materialities of meat and dairy, the same cannot be said of protein, which emerges as an escape valve of sorts for a range of actors seeking to rethink and rebrand animal sustenance. In these conversations, protein tends to hover hazily in the background, its capacity to attract an ongoing supply of attention and investment, on the one hand, belying its elusive and abstract character, on the other.



Materialisms Old and New: Theorizing Protein’s Capacities

To grasp the significance of protein’s hold on the nutritional imagination requires figuring its contemporary status as more than the conceit of empire-building nutritional science, more than another example of nutritionist reductivism or molecular embodiment, and more than the sculpted silhouette of neoliberal capitalist hegemony reflected against the gymnasium wall. The manufacture of cellular and plant-based proteins orients attention to the active material capacities of the substances gathered under this category, the vital force with which protein is synonymous, alongside the problems of the global food system and the ecological breakdown to which entrepreneurs are responding. The interest in novel proteins also draws attention to the multiplicity of meanings adhered to protein and the benefits it is intended to generate, as well as the history of protein’s uptake over the longue durée of its biography. What’s required is an approach that brings together protein’s socio-ecological history, constitution, and potential, one that attends to its material manifestations in order to explain its historical emergence as a coherent and lauded category.

Our approach and arguments in this book come through engagements with a host of scholarly fields that take seriously relations among power, nature, and history. Political ecology, science studies, food studies, sport studies, and body studies have been especially key in lending insights about how the vital capacities of biochemicals are connected to environmental concerns, how metabolic processes are implicated in food politics and vice versa, how knowledge about diet is constructed and interpreted, and how economic and social concerns cohere in embodied practices. Two schools of materialist philosophy that respectively emphasize the force of world-historical processes in shaping social relations, and the force of material life to act and make a difference in those relations, have been especially important. To unravel their explanatory power and their theoretical continuities and tensions, let us foreground the form in which protein’s allure first made itself known to us.

One of protein’s primary manifestations in the contemporary world is as a nutritional supplement, an object for consumption in health and fitness cultures. When we call protein an elixir, we conjure its quasi-magical associations with good health, even as we argue that protein is much more than any single ascription can hold. Indeed, one of its tendencies is to exceed categorization and veer outside the crosshairs of analysis. But we have to start somewhere, and protein as a valuable commodity in the nutrition supplement market is the form with which many readers of this book will already be acquainted and the form that primarily occupies us in the chapters that follow.

Studying protein through a materialist lens means recognizing that when a gym-goer, dietary enthusiast, or unsuspecting consumer ingests proteinous foodstuff, that abstracted matter comes from somewhere, and the transitory moment of consumption connects them to a dense web of lives and forces beyond their actions and milieus. This is the same logic that Karl Marx deployed in his decision to lead with the proliferation of commodities in Capital, and although his work derives from another century, it is a mode of materialist thought that continues to inform critical accounts of social and cultural life.45 Marx was writing through the upheavals of industrializing societies in mid-nineteenth-century Europe, where the scale and type of production was transforming landscapes, livelihoods, and labor all around him. Observing capitalism’s alchemic transformations of earthly matter into commodities, Marx set about tracking those transformations into discernible social relations so as to demystify the workings of capital. There are many specific philosophical and economic debates to be had about this method, but for us it is the general approach to situating commodities that has proved most instructive. For example, in chapter 1 this mode of analysis helps us discern how protein’s invention as a singular nutrient by a vanguard of nineteenth-century European biochemists was, from the outset, a process of commodification, one tethered to the expansionist imperatives of capitalist and colonial world-making that has now reached an apotheosis in the circulation of protein in global food markets. That chapter tells the story of how renowned biochemist Justus von Liebig—whose research on soil was a significant influence on Marx’s own thought46—held together the ontological question about what exactly protein is with the entrepreneurial matter of its deployment as a necessary supplement in domestic and international markets. Here, we work in a similar way, reckoning with protein’s biochemical and commodity forms in order to situate them within circuits of exchange and accumulation, chart the social conditions of their emergence and diffusions, and demystify the seemingly endless and often unmitigated stream of “protein hype.”

This “older” materialist approach for following commodities and situating their circulation in world-historical processes imprints on the entirety of our analysis, as does the broader sensibility toward illuminating how systemic forces have animated protein in the pursuit of power and profit. They aid us in “following” our subject on its travels through laboratories and public health campaigns, sewers and pharmaceuticals, gyms and digital networks, and the bodies of flesh, land, and water that protein, in turn, reshapes along the way. In this sense, our work resonates with kindred literature on the pursuit of “things” through different spaces, divisions of labor, social relations, more-than-human actor entanglements, and other material-discursive webs.47 Arjun Appadurai’s insight that “all things are congealed moments in a longer social trajectory” has proven especially useful when infused with a method that opens up the social to include the ecological, multispecies trajectories along which protein travels.48

No doubt owing something to these analytical tools, our early attempts to follow protein and to pin down its composition and impacts engendered several scoops of skepticism about its transformative properties. Yet the more we learned of protein’s indeterminacy and evasiveness, even in the face of commodification, the more we recognized the need to take these qualities seriously. After all, proteins are many things, from molecules to meal staples and much more besides. They are in us and around us; they move between us, act on us, and operate beyond us. Protein can take the form of viral “spikes” that penetrate cells with dangerous consequences for human health or of granular powder mundanely consumed after a morning run. Any attempt to make scientific, health, or commercial claims about protein thus requires a great deal of boundary work just to delimit what “it” is in that instance, let alone its effects in any given context.

As we followed protein on its circuitous travels through markets, cultures, and bodies, the significance of its dexterity and transformative capacity gradually began to emerge less as a paradox than as a potential explanation. Might it be that this elusive, indeterminate quality is no mere glitch in knowledge about protein but could actually be central to its power? This proposition about protein’s capacities aligns with what is often described as a “new” mode of materialist thought—a distinct collection of philosophies and research practices that have become influential in the last two decades or so. New materialist approaches (alongside related approaches such as posthumanism, actor-network theory, and speculative and agential realism) seek to theorize the agency and sociality not just of humans but of plants, animals, chemicals, machines, and other entities whose vitality and affective capacities, it is often implied, have hitherto been neglected.49 In some cases, such recognition is mobilized to theorize the human condition at a moment of profound and ruinous ecological transformation known widely as the Anthropocene.50 Recognizing the agentic capacities of material life serves as a corrective to the idea of both agency as a primarily human capacity and the Anthropocene as an epoch in which human activity is equated to the “great forces of nature” in its reach and effects.51 This may constitute the unifying political intervention of the “new” materialisms. Their influence is seen in an outpouring of concepts that extend the boundaries of human subjecthood, afford agency to nonhuman phenomena, and aim to attune readers to a shared planetary existence of multispecies, multiorganismic relationality.

Debates continue to rage about both the newness of this version of materialism and the appropriateness of the Anthropocene as an epochal denominator of our socio-ecological present.52 In sweeping terms, we might say that “old” materialist perspectives emphasize the force of history and hierarchical systems of power, whereas “new” materialist perspectives emphasize the agency of matter and nature in constituting social and ecological life. In practice, these approaches traverse such binary framings, but the extent to which scholars integrate these considerations varies greatly, and there has been significant discord between their more ardent adherents. This conflict reflects long-standing questions about the philosophical premises of Marx’s historical materialism and its contemporary relevance, on the one hand, and a suspicion that the “new” materialisms fail to adequately reckon with the histories of race, capital, and empire that have shaped so much of the modern world, on the other.53 Whereas the newer schools stress the distributed agency of forces involved in climatic upheaval, in part to temper fantasies of mastery over nature that still undergird some Anthropocene theorizing, their critics point out that such assessments often underplay the human, social dynamics of climate transformation, and the fact that climate change is neither waged nor experienced uniformly by all groups of people. Similarly, some hold that the Anthropocene demands fresher modes of understanding the world than are offered by the established conceptual repertoires of the interpretive social sciences and humanities.54 Others, meanwhile, see as obvious the need to incorporate several centuries of knowledge into contemporary approaches and argue that the fetishization of the “new” risks neglecting the ongoing violence inflicted by capitalism and colonialism as the world heats up.55

Allied with traditions of thought that have never imagined human corporeality outside of nature, our approach in this book stems from a conviction that understanding the vital capacities of protein need not detract or distract from its implication in world-historical processes.56 On the contrary, one of our central contentions is that protein’s elusive, dynamic character is the key to its social power. Far from being incidental to its hallowed status and cultural prevalence, protein’s vital capacities and opaqueness are what make it amenable to biopolitical, economic, and environmental imperatives. In alignment with scholars who conceptualize agentic matter not beyond but as power and history, this claim strikes a dialogue with “new” materialist and related approaches that explore how lively, multispecies, multiorganismic relationships constitute “human” life, while retaining an emphasis on the social forces that shape and mediate protein biologies, with far-reaching and disparate effects.57 From this vantage point, we explore how protein has been put forward as the magical solution to a diverse range of problems: from malnutrition in the Global South in the form of culturally alien techno-foods, to pollution in industrial farming in the form of regenerated whey waste, to muscle loss in seniors in the form of drugs and other prescriptions designed to increase protein synthesis, to the “crisis” of contemporary white manhood in the form of bodybuilding supplements, and to the climate emergency itself in the form of “green” or “alternative” protein. We situate each of these innovations in their historical and socio-ecological contexts, highlighting colonial superiority, capitalist ingenuity, age-as-deficit, white Trumpian masculinity, and ecomodernism as key to understanding protein’s attractiveness as a multipurpose fix for all manner of ills, real and imagined.

The need to think of protein not only as a substance embroiled in hierarchical and often violent processes of commodification but also as an agentic, socio-ecological phenomenon did not arise from philosophy alone. It came through our exploration of the creation of whey powder, initially familiar to us and likely to many readers as the most popular protein supplement. In seeking to chart whey’s commodification and appeal, we discovered that it has a curious double life, acting not only as a health elixir but also as a noxious by-product of the dairy industry.58 The transformation of whey into a palatable, proteinous foodstuff has been triumphantly touted as a green solution to the intractable problem of toxic whey waste. While that waste is itself an outcome of dairy overproduction, it gets reframed in this story as an opportunity for the exercise of technoscientific ingenuity and capitalist innovation—its transformation into a profitable commodity demonstrating the possibility of making a market out of anything. On closer inspection, though, we found that the nitrogenous quality that allows whey to materialize as both panacea and poison does not disappear through mass production or even upon digestion. Rather than being purified through its commodification and then disappearing after ingestion, whey reemerges in other guises once it has passed through the bodies of the humans who consume it. In other words, whey’s dense capacities present challenges to the global nitrogen cycle not just at the point of production, where whey powder is posited as a solution, but to the lands and waters it moves through after consumption and excretion.

Figuring protein as a socio-ecological phenomenon might appear paradoxical given that proteins are conventionally understood as fundamentally biological and that human biology is typically understood as unfolding largely “inside” the body. But the lessons we gleaned from pursuing these dynamic molecules on their travels through a plethora of bodies and substances dispelled any pretensions to this duality. We traced whey’s movements from cows and their milk into supplements and additives, and on into humans and other animals who consume whey as part of their diet. Given that whey waste is only ever partially recaptured and purified, we were also led from dairy wastewater into lakes, rivers, and oceans, where it spurs plant growth and denies fish and other aquatic creatures the oxygen they need to survive. As a result, we were impelled to understand how whey exceeds the boundaries of the body and the environment, the ecological and the social, the healthy and the hazardous. The same, we later realized, was true of protein writ large: If we wanted to understand where the protein people consume comes from, where it goes once their bodies have processed it, and how its vital capacities make a difference in the world, we would need to consider protein in its diverse manifestations, from the cellular to the social.59

Protein emerges from this analysis not as a purely biological substance, a neutral nutritional category, or a singular cultural artifact but as a powerful, shapeshifting, socio-natural agent enlisted in diffuse webs of political, economic, and ecological forces. This is a conceptualization that denaturalizes the category of protein and destabilizes its axiomatic associations with health and nutritional value while accounting for the difference that protein’s lively attributes, affective propensities, and relational qualities make in the world. It is an orientation that takes seriously protein’s materiality, not as part of a philosophical exercise to determine its thingness, or a biochemical exercise to explain its role among the “building blocks of life,” but in order to understand how its vital properties (i.e., what makes it both nutritionally valuable and environmentally problematic) are mobilized within iniquitous entanglements. It is a way of knowing protein as a substance that is easily adhered to diverse corporeal, economic, and political ends precisely because of its extraordinary dexterity, and it is an approach that keeps in view our subject’s capacity for comprising, sustaining, and fortifying biological life while recognizing that little about protein is stable, self-evident, or neutral, whatever shape it takes.

In keeping with this emphasis on relationality and materiality, it bears emphasizing that protein’s capacities are neither exercised autonomously nor simply willed into being by the might of protein hype or the powerful imperatives that propel protein markets. The active body, the labor it exerts, and the biophysical processes that follow are vital to materializing protein’s capacities. This is something that all protein enthusiasts know, yet it is easily overlooked. In order to have a chance of realizing the promises with which it is endowed, in order to process its nitrogenous potential and transform it from food into muscle, protein requires sufficient physical and metabolic work. Put differently, protein’s continued appeal rests on the specter of its absence and the desires, anxieties, and persistence of fitness enthusiasts and others subject to its allure. Without a preoccupation with muscle mass and strength, and with weight loss and gain, the labor required to unlock protein’s capacities would occur only incidentally and certainly not in a way that would support the booming transnational market in protein products we see today. In other words, the hype surrounding the protein boom is hollow without multifarious forms of physical and affective labor and a populace willing and able to bring about those metabolic transformations. A socio-ecological approach to protein engenders a sensitivity to the biosocial labor of bodily metabolism in its relations with wider metabolic changes—that is, the exchange of matter among human society and nature that Marx called “social metabolism.” We discuss these changes further in chapter 3, which explores the making of the protein powder industry. For now, suffice it to say that the bodily labor required to metabolize protein, and the work required to mass produce it, can be thought together when protein is understood as socio-ecological “all the way down.”

Bringing these insights together, we can offer some conceptual dimensions of protein that depart from the reductive or decontextualized notions we have highlighted en route. We contend that protein is best understood as an elusive, dynamic, contingent, multiplicitous force: elusive because two centuries of proliferating investigation has repeatedly found protein to evade simple definition or categorization; dynamic because the agency of protein, its capacity to act and make a difference within bodies and wherever bodies and environments commingle, is increasingly recognized by biochemists, molecular biologists, ecologists, and social scientists alike, albeit with differing emphases and conclusions; contingent because claims about what protein is or does come with caveats about the involvement of other chemical bodies, or scientific apparatus, or the labor of humans (or animals), without which protein would not materialize as expected or “swerve” off course in ways that confound its followers and adherents; and multiplicitous because the forms it takes as muscle, food, waste, molecules, chemicals, and more must be understood not as entirely distinct or homogeneous but, in Annemarie Mol’s terms, as versions of a phenomenon manifesting differently, those differences owing to a combination of its elusiveness, dynamism, and contingency.60

To these dimensions, we can add another, one that encapsulates our arguments about protein’s social power. Protein is adhesive in that it can be (and has been) attached to an eclectic range of biopolitical imperatives, commercial ventures, and health and fitness goals, from global problems of population hunger and the climate crisis to everyday matters of meal preparation. Often its invocation is as a solution to or intervention in these outcomes, while at other times it serves as an underpinning rationale for social and political action, a unifying nutrient beyond reproach. Crucially, it is protein’s capacities and tendencies that make its adherence to these problems and projects potent and enduring. In other words, were protein knowledge absolute, were its secrets revealed as a matter of record for all to survey, then its influence and status would surely diminish. As it stands, protein’s power lies in its potential, an ambiguous glow of possibilities that stem from the elusiveness, dynamism, contingency, and multiplicity through which it is adhered to all manner of desires, bodies, and worlds.



Following Protein: Overview and Chapter Outline

To state plainly what is likely obvious by this point: Protein can be hard to pin down. We have pursued our subject for years now, like paparazzi in search of the next exclusive shot, of a unique glimpse into the life of a celebrity who is both familiar and elusive, everywhere and nowhere. Sometimes we’d get close, only for protein to change appearances, to transform into something else as it moved from one disciplinary domain, social location, or biological entity to another. Conventionally, the biochemists, biologists, agricultural and environmental scientists, nutritionists, exercise physiologists, and others who work on protein do so in silos, often operating with differing definitions of what it is, what it does, and what problems, if any, it presents. In the meantime, with a few notable exceptions, social scientists are absent from the conversation.61 This book addresses this fragmentation by following its subject across disciplinary lines, paying particular attention to the generation and contestation of protein knowledge and the propensity of this disorderly biological agent to challenge established insights and refuse attempts to tame its capacities.62 Where it has proven necessary to isolate or contain protein in a particular place, scene, or time, we have sought to retain a conceptualization of this complex substance as a “contentious synthesis” of humans and nonhumans, of “bodies becoming other bodies,” and thus, in Eric Sarmiento’s words, as a point of departure for questions of “embodiment, relationality, power, and collective becomings.”63 This approach highlights how human bodies are unevenly incorporated into commodity relations as producers and consumers of protein, highlighting the racial and colonial infrastructures that undergird protein booms past and present.

Through these theoretical and methodological considerations, we arrive at the overarching contention that protein’s status as a nutritional superstar—its unimpeachable character—has little to do with most people’s actual dietary needs. The science of protein intake is evolving and contested, and while other scholars seek greater certainty about protein’s essence and function through the production of ever more precise forms of knowledge, we suggest that only a conjunctural analysis, one that takes seriously the multiple socio-ecological histories that have produced protein as a coherent category and valuable commodity, can adequately explain its enduring cultural significance. The tendency to take for granted protein’s ontological complexity and to naturalize its premium status can be found even among the growing community of scholars producing critical work on protein, where the “why protein, why now” question is rarely broached. Seeking to join this conversation, we offer a story that holds together protein’s vitality, its imbrication in relations of power, and its cultural appeal, historically and in the present. In attending to the consequences of protein primacy, we reveal how the strengthening of some bodies through protein-enriched diets occurs at the expense of others. Our argument emphasizes that the cultural preoccupation with protein is not innocent, in other words, and that its effects are felt because of—not despite—its elusive, dynamic, contingent, multiplicitous, and adhesive propensities.

The chapters that follow each offer historically situated accounts of specific moments, sites, and spaces in which attempts have been made to harness protein’s meanings and material forms. As readers will see, these moments coincide with different phases and dimensions of capitalism—contingencies that we highlight as our analysis proceeds. We begin with the emergence of protein as a nutritional category and with our realization that debates about what protein is, and what the term protein should rightfully designate, are as long-standing as modern science itself. These debates form the focus of chapter 1, “What Is Protein and Why Does It Matter? Mystery and Magnetism from Molecules to Meat.” German scientist and entrepreneur Justus von Liebig plays a prominent role in this narrative. We show how his 1842 proclamation of protein as the only “true” nutrient and meat as the optimal source of protein was crucial to securing protein’s cultural ascendence, its insertion into frameworks of racial superiority, and its attachment to capitalist projects that include the making of a global food market. While Liebig helped establish protein’s enduring valence, his findings were contested at every stage. As we trace these contestations, we show how this epistemological uncertainty has persisted into the twenty-first century and situate our work in relation to that of other social scientists who have written about the elusive and wily nature of proteins. Whereas that scholarship tends to focus on protein’s biography as it unfolds in the research lab, we trace its manifestations and travels across broader disciplinary and social domains, establishing what can be learned by following protein through the multiple and diffuse political projects to which it has been made to adhere.64

In chapter 2, “The Great Protein Fiasco, Then and Now: Nutrition, Development, and the Trouble with Growth,” we revisit one of nutrition history’s most prominent conflicts. During the 1950s and 1960s, considerable scholarly and economic resources were invested in the subsequently disproven idea that there existed a deep and deadly “protein gap” between the world’s rich and poor. Our analysis centers the ways that racial and colonial thinking about ideal corporeal growth and size, in concert with discourses of development and imperatives to address Western agricultural overproduction, helped propel the idea of a global protein crisis. We situate our analysis in the longue durée of protein history, arguing that the temporal and spatial persistence of protein fetishization linked to the growth of bodies, economies, and empires brings into question the limited scope connoted by understanding this period as a “fiasco.” Our argument is not that protein deficiency or unequal access to it was (or is) a fiction. Rather, we contend that protein supplementation was mobilized as a universal, market-friendly, technocratic solution to a set of colonial social, agricultural, and labor conditions that were driving malnourishment. This is the story not of a mistake, in other words, but of a shape-shifting continuity by which protein knowledges help reproduce globally stratified and physically embodied dichotomies between healthy and unhealthy bodies, in concert with responsibilizing discourses of lifestyle and development.

In chapter 3, “From Gutter to Gold: A Political Ecology of the Protein Powder Industry,” we start to provide answers to the question of what protein does by focusing on the development of the most popular protein supplement and additive: whey. Our analysis is set in mid-twentieth-century Canada and the United States, where the rapid industrialization of dairy agriculture and its ecological fallout played leading roles in the commodification of whey effluent. In the official storyline attached to whey’s twentieth-century transformation, capital investment and technoscientific ingenuity responded as one to an environmental problem—the massive quantities of toxic whey effluent generated by intensive dairy production—and produced not only a solution but also a multibillion-dollar protein powder market. Our version of whey’s biography diverges from this triumphant tale. In exploring the transmogrification of whey from a noxious by-product of dairy overproduction to a nutritional commodity deemed essential to many diet and fitness regimens, we find a multiplicitous substance with no simple line of ascendance but instead a messy ancestry of techno-innovations, capitalist imperatives, dairy cow exploitation, environmental campaigning, and a biopolitical shift toward the optimization of bodily health. Following whey powder through its historical emergence and into the formation of a protein powder market, we show how protein travels and mutates through and with bodies and machines in a dance of dispersion and assemblage that creates surpluses of value and waste, strengthening some bodies and compromising others. In so doing, we consider how protein resists and refuses attempts to harness its vitality for all sorts of ends. Whey powder—itself a technoscientific outcome born of attempts to manage the unruly and environmentally destructive proteins constitutive of whey waste—thereby represents a key site through which to assess the epistemological and political implications of protein’s agentic capacities.

Having established whey powder as a primary vehicle for facilitating the mass production and diffusion of protein supplementation, we shift our focus to spaces of protein marketing and consumption. In chapter 4, “A Poverty of Flesh? Sarcopenia, Aging, and the Economization of Protein Deficiency,” we trace the development of sarcopenia (loss of skeletal muscle mass and strength) as a category of disease that positions all humans as either currently or potentially deficient in protein. By situating leading research on sarcopenia in the conjunctural conditions of its emergence in the late 1980s, we show how sarcopenia became constituted as a disease of protein deficiency at a particular historical moment, one in which the need to find homes for nutritional sources of protein, the defunding of healthcare for aging populations, the frontier-building demands of the neoliberal university, and the ascendance of protein’s status among nutricentric subjects coalesce. Through sarcopenia, protein deficiency is established as an inevitable reality of advancing years on earth, with consequences for how those years are experienced. But it also becomes a pliable, reversible phenomenon, something inexorable unless one undertakes certain practices of the body to mitigate its effects.

In chapter 5, “Protein in the Muscular Manosphere: Supplementation, Self-Optimization, and Microfascism in Men’s Fitness Culture,” we pursue amino acid supplementation into perhaps the most obvious site for analysis in a book about protein. Our focus is on what we call the “muscular manosphere”—a US-rooted, globally resonant, networked men’s body culture where life optimization and self-ownership are fueled by protein powder and other lifestyle fixes for masculinities perceived as under threat and in need of revival. As we trace protein’s commodified form through the lifestyle prescriptions and downline economy of some of the manosphere’s most prominent entrepreneurs, we depart somewhat from the previous chapter. There we explored investment in the fit body as a quintessential manifestation of the self-responsible, productive, individuated, neoliberal subject. Here we propose a more complex relationship with neoliberalism’s tenets, one that can emerge only as neoliberalism flounders. We argue that in the face of climate and labor precarity, existential insecurity, and a growing distrust of market forces, protein-fueled training of the body becomes a salve for a wounded Trumpian masculinity with links to a latent and emergent “microfascism” in which misogyny and whiteness are inherent to the absolute focus on bodily control and sovereign, optimized codes for living.

Our epilogue takes the long history of protein supplementation told in the previous chapters as a point of departure for confronting a number of key tensions in the present. The backdrop for our discussion is the place of protein in the contemporary culture wars, its adhesion to meat-first populism, and the existential threat that protein innovation is felt to pose. We offer reflections on how and why the protein supplementation market continues to expand even as the science underpinning it remains contested, even as its manifestations old and new are challenged by competing visions of climate and sustainability, and even as answers to the seemingly simple dietary questions “How much?” and “What kind?” become more desired and harder to find.









1
WHAT IS PROTEIN AND WHY DOES IT MATTER?



Mystery and Magnetism from Molecules to Meat

The result of every such investigation, if it bear in any degree the stamp of perfection, may always be given in a few words; but these few words are eternal truths, to the discovery of which numberless experiments were essential. The researches themselves, the laborious experiments and complicated apparatus, are forgotten as soon as the truth is ascertained. —Justus von Liebig, “Animal Chemistry” (1842)

What comes to mind when you hear the word protein? A chunk of chicken, beef, or tofu that gets added to your meal bowl? A scoop of dehydrated whey powder blended into your postworkout shake? A nutritional category on the label of your can of tuna? A type of food that must be consumed at every meal? The secret to muscular embodiment? Meat and its metonymic links to masculinity? The key to the healthfulness—or harmfulness—of many diets, in the West and elsewhere? The stuff of which your bones, muscles, and skin are composed? A sequence of amino acid molecules that does important work in the body? A key mechanism in the transmission and prevention of COVID-19 and other viral diseases? Protein is all of these things and more. Biological and social, medical and cultural, abstract and fleshy, singular and plural, subject and object, human and nonhuman, animal and vegetable, poison and panacea, dead and alive, microscopic and the largest steak on the menu, protein is a dynamic and multiplicitous substance that evades easy classification. Yet it is also the primary nutritional category in contemporary dietary culture, one that presents a unified front belying its complex history, contested character, and entanglement in enduring hierarchies and systems of power.

What, then, is protein? How has its “thingness” been defined? From where do its cultural connotations emerge? Organized in response to these questions, this chapter has two main goals: first, to give readers a sense of what protein is, ontologically; and second, to trace the germination of some of the key scientific and social ideas that have been attached to protein, allowing its cultural resonance and entanglement with injurious hierarchies to persist over two centuries. This is no straightforward task. The development of Western protein science has, from the outset, been mired in conflict and uncertainty, and the path to consensus about the matter at its center is far from linear or cumulative. While this is true of all scientific inquiry, the history of protein science is especially disorderly. In his work on the evolution of protein as a scientific concept, philosopher and historian of science Eduard Glas points to the diversity of experimental approaches, research questions, theoretical models, methodologies, forms of evidence, and underlying assumptions that have characterized scholarship in the area.1 To this we would add that the messiness of protein science is in large part a reflection of what we now know, which is that there are millions if not billions of proteins found in nature (they are still being identified), that each protein is distinct in its structure and function, and that proteins are involved in almost every cellular process, making their study ubiquitous across the numerous fields and interests that comprise the biomedical and life sciences.

A thorough accounting of the development of protein science would thus be impossible and likely undesirable if one wanted to address the topic with any depth or specificity. The implication for our analysis is that while its broad historical and geographical scope reflects protein’s convoluted biography, what follows is not a universal or comprehensive story of the development of our subject’s characteristics and meanings, or a unifying or exhaustive account of its variety of manifestations, the profusion of knowledges that seek to chart its behaviors, or the diversity of meanings attached to it. Rather, it is an account of a number of key moments in the effort to establish protein’s ontological parameters, biochemical effects, and social valences, beginning with the emergence of Western biochemical science in nineteenth-century Europe when German biochemist and entrepreneur Justus von Liebig designated protein the only “true” nutrient and arriving at contemporary theorizations of our subject.2 As the chapter proceeds, we move from a focus on scientific debates about protein’s substance and character, to a focus on histories of protein prospecting, commercialization, and meat-eating, with a specific focus on India under British rule. We do this to emphasize the racial and colonial roots of protein’s ontology. At first glance, our attempt to get specific about the material composition and function of proteins in the early part of the chapter might seem at odds with our exploration of the socially constructed and contingent nature of knowledge about these attributes that forms the focus of the second half. But we view these challenges as closely linked. Through our analysis it becomes clear that there is no straightforward answer to the question “What is protein?,” and that rather than obfuscating or impeding protein’s ascension to über-nutrient status, this elusiveness and instability are crucial to its enduring position.

[image: In a hand-drawn illustration, a patient, not visible in the picture, sits in an armchair in a therapist’s office and asks, “Doc. I don’t know who I am . . . what I am.” Thought bubbles emerge from the therapist’s head, suggesting various possibilities: a drumstick, a flexed bicep, a tangle of DNA, a tub of whey, a molecule, and a chemical formula.]
FIGURE 1.1. What is protein? Illustration created by Shawn Forde.


In starting the chapter with the “what” of protein, we join the handful of humanities and social science scholars who have written about its complex ontologies and the challenge this complexity has presented to researchers past and present. The writings of anthropologist Natasha Myers and political theorist Samantha Frost represent especially useful points of departure for our discussion, though the scope of their work and the questions they ask are quite different from ours.3 Their primary focus is on proteins within the context of molecular, laboratory-based, natural science research, rather than protein within the context of food and nutrition, where our emphasis ultimately lies. These authors’ contributions to knowledge are distinguished by their creative methodological approaches as they attempt to come to grips with the evasive, dynamic, and multiplicitous character of proteins. This same realization has proven central to our own project and impelled us to link the molecular to the dietary in order to even begin to adequately grapple with protein’s scientific and social significance.

Frost’s Biocultural Creatures emerges from eighteen months of coursework in the life sciences, which she undertook with the goal of elaborating the “basis for a new theory of the human.”4 Through studies of carbon, membranes, protein, oxygen, and temporality in organism-environment relationships, Frost reveals how every aspect of living bodies, from atom to protein to cell to organ, is mutually constituted through the interaction of body and environment, thus dissolving any notion of a distinct boundary between the human and the nonhuman, the social and the biological, the self and its context. Her explanation of how biochemical processes can unfold in “reliably repeated” ways without there being a master puppeteer coordinating their activity behind the scenes is especially useful for understanding the “agency” of proteins at the molecular level.5 Proteins, she argues, have “direction without intention” as they respond to the constraints of their dynamic material environments and in turn create the conditions for further responses. Also pertinent to our analysis is Frost’s argument that the body is best understood as “energy-in-transition rather than substance composed,” an observation that highlights the permeability of bodily boundaries and the importance of a focus on action, movement, and process in understanding the ontology of protein and its function in the composition of humans and other “biocultural creatures.”6

While Frost focuses on what an understanding of the biocultural quality of proteins might contribute to theorizations of the human, Myers is interested in how knowledge about protein is generated with and by humans. Rendering Life Molecular: Models, Modelers, and Excitable Matter is the result of five years of ethnographic fieldwork among structural biologists and biological engineers working in US research laboratories, and the affective, kinesthetic, embodied techniques they use to represent and understand the structure and function of proteins.7 Such an approach is necessary because proteins exist beyond our unaided perception: Even with the most powerful microscopes available, we cannot see an individual protein molecule. Moreover, contrary to some textbook characterizations of protein science as a settled matter, knowledge about proteins is far from complete, and proteins themselves are neither predictable nor obedient. To understand proteins requires more than pure observation; it requires an epistemology of relating that Myers likens to choreography, as protein modelers use their bodies, senses, and intuition to come to grips with the constitution and activities of their “wily” subjects.8

Both scholars focus on protein in its cellular manifestations and use it as a descriptor for a large group of diverse molecular substances that have in common their amino acid constitution, but both also touch briefly on protein’s manifestation as a nutrient and its use as a singular noun to describe a component of the diet. Frost appears to view these as different categories of things, writing in the introduction to her chapter on protein,


Before my leap into biology, I had, generally speaking, a dietary conception of protein. That is, when I thought of protein, I thought in terms of what we eat: Muscles from some unfortunate critter, an element of nuts or dairy goods that make them an important food source, or a byproduct of a fermentation process through which beans or other vegetables are transformed into highly nutritious edibles like tofu. But proteins do not exist as bare chunks of protein substance located here and there in animal bodies or foods. Rather … proteins are variously sized molecules that do all kinds of work within and between cells.9



Myers also uses food as an entry point into her discussion of the meaning of proteins—in this case as they manifest in egg whites—but does so in a way that connects their molecular composition, which lies “beyond the limits of our perception,” to the “slippery, translucent mass” that are the egg whites we might slide into a frying pan or whip up into a meringue.10 Egg whites, she notes, are mostly water (88 percent), but about 10 percent of their weight is composed of protein, with one particular protein, ovalbumin, accounting for just over half of all their proteinous content.11 Myers doesn’t take her discussion of protein as food any further than this, but she does allow readers to see the material and discursive links between the different meanings of protein as they travel through different spheres, in this case, the scientific and the culinary.

We share with Frost and Myers a sensibility attuned to the dynamism of protein, to the labor it performs, and to the labor that must be performed by humans to render protein “visible, tangible, and workable at the molecular scale.”12 Our study breaches the confines of the lab, and social studies of twenty-first-century natural science, however, to explore the ontology and epistemology of protein across multiple, interconnected spheres of life, with a particular emphasis on its manifestation as a nutrient. That protein evades simple categorization and that its capricious nature is key to its social power is discernible from at least the mid-nineteenth century, when foundational debates in modern Western science were being played out, and terms to describe newly identified biochemical substances, proteins included, were being coined.

Starting our analysis in the 1830s reveals that as much as protein is having a big cultural moment in the 2020s, the current boom is only one iteration of its much longer biography as a “charismatic nutrient”—sociologist Aya Hirata Kimura’s term for dietary substances that come to “command center stage” in food and nutritional politics at particular moments in history.13 They do so not because of their inherent biochemical value, Kimura argues, but because of a conjuncture of social relations that mobilize them as simple yet compelling solutions to complex problems.14 We can see this process at work in the circumstances through which protein was first imbued with its “magnetism”—the focus of the second part of the chapter. Liebig’s scholarship, alongside his commercial endeavors to make a global business out of protein supplementation geared to strengthening European populations, is particularly key in this respect, and it is here that we start to find clues to the questions driving not just this chapter but the book as a whole: Why is it that protein is understood as healthy in and of itself? What conjuncture of relations helped endow this particular nutritional category with its singular power? What economic and social problems is protein thought to solve, and what problems does its status as a nutritional superstar generate?

Liebig wasn’t the only researcher of his time promoting reductionist models of the living world, but he was an especially entrepreneurial and influential one. Frequently described as a “propagandist,”15 Liebig assiduously chased the limelight, but he did so not just for his own satisfaction, or to finance the development of his growing “gentleman’s” estate, but with the goal of extending the boundaries of chemistry to demonstrate its social and economic significance.16 While Liebig’s status as a “chemical gatekeeper” and father of protein science is widely recognized,17 reading his contributions with a critical, contextual eye reveals that protein science and industry was, from its inception, enmeshed in concerns about labor power, economic productivity, and food availability, and implicated in the transformation and appropriation of land, resources, and work on which the success of industrial capitalism depended. Tracing these connections allows us to show, here and in the chapters that follow, how protein knowledge and production have emerged as mechanisms for attaching different kinds of value to different kinds of bodies through discourses of strength, deficiency, and supplementation tied to class, race, gender, and age orders—legacies that endure in one form or another today.

As we map the desires, systems, and modes of thought that Liebig’s work helped generate, we suggest that he was a father not just of protein science but also of an extractivist global food system and of nutritionism, if not fixated and disordered eating. These roles are closely linked: As protein prospectors such as Liebig looked outward, seeking nitrogenous food imports from afar that could feed a growing European population, they also inspired a turning inward, toward an engagement with the body as a biochemical project requiring an appropriate balance of nutrients obtained through an efficacious dietary regimen. In the process, the nitrogen-rich foods that eventually came to be known as protein were installed as the fulcrum on which the notion of nutritional balance would rest, the messy politics on which protein’s character is founded occasionally destabilizing but never displacing its hallowed status. Concomitantly, meat-eating was incorporated into logics of racial superiority (corporeal and cognitive), especially in India, and bodies, proteins, nutrition, and health were gradually divorced from the food system and from their larger social and ecological contexts—an ongoing, violent abstraction that we seek to make material in the pages that follow. The chapter thus lays the groundwork for understanding three key processes: how multiplicitous, proteinous matter has congealed, ontologically, as a preeminent nutritional category; how protein supplementation has emerged as an indispensable, legitimate practice; and how protein prescription and consumption are bound up with prevailing social hierarchies.


On “Baffling” and “Unruly” Substances: From Vagueness and (Un)Certainty to Dynamism and Multiplicity in Protein Science

The formative years of biochemical research in Western Europe were marked by an often-vicious dispute between Liebig and his Dutch rival Gerardus Johannes Mulder about the atomic composition and function of “animal substance,” or what we now think of as proteinous matter.18 In 1838, upon the recommendation of his Swedish colleague Jöns Jacob Berzelius, Mulder had introduced the word protein into the scientific literature. Mulder used the term to designate a complex grouping of carbon, hydrogen, nitrogen, and oxygen atoms combined with one or more sulfur and phosphorous atoms that were common to substances such as albumin (found in eggs and other animal products) and casein (found in mammalian milk). Mulder considered this grouping the “fundamental” element in nutrition, hence his choice of a descriptor derived from the Greek adjective proteios, meaning “primary” or “holding the first place.”19 It seems appropriate that the Greek god Proteus, known for his capacity to change himself into different shapes—that is, to be protean—should share an etymology with protein. Proteus’s appellation was probably chosen because he was the first son of Poseidon. But protein historian Kenneth Carpenter suggests that Proteus’s mutable qualities were on Mulder’s mind when he named his molecule and referred in his explanation to the way that plants convert protein to make it edible for consumption by herbivores, who in turn convert protein to make it edible for carnivores.20 For Mulder, then, protein was a versatile substance but one that had a unique and consistent elementary structure and constitution. Convinced of the significance of his findings, and foreshadowing contemporary popular usage, Mulder heralded protein as “the foodstuff of the whole animal kingdom”—a descriptor that endures to this day even though the knowledge underpinning it has shifted considerably.21

While Liebig shared Mulder’s enthusiasm for the role of protein-like substances in human metabolism, he was ultimately unable to reconcile his findings with those that had led Mulder to coin the term protein. Liebig preferred to understand protein as a general descriptor for a “whole class of related substances, which shared the same atomic ‘composition’ … but not the same atomic ‘arrangement.’ ”22 In other words, Liebig agreed with Mulder about the consistent ingredients that constituted what we now call protein, but postulated that it was an oversimplification of protein structure to suggest that these ingredients remained stable in relation to one another as physiological processes unfold. According to biochemist and historian Hubert Vickery, after several years of intensive study, Liebig lamented in an 1845 letter that, although it was a pity, “no such thing as ‘protein’ exists.”23 Vickery goes on to note that Liebig’s correspondent, Friedrich Wöhler, who was attempting to act as a peacemaker between the two men, claimed in response that “science had been enriched by the useful and appropriate word protein the meaning of which … was sufficiently vague.”24

The looser meaning of the term persisted as the idea of a singular protein radical disappeared and the word protein gradually came to refer to the varieties of nitrogenous matter that were thought to contain body-building properties.25 So, while Wöhler presaged the popular usage we see today in his attempt to orchestrate some shared amity, Liebig’s instincts were more aligned with contemporary biochemical knowledge in which proteins are understood as infinitely variable. As Vickery noted in a 1942 paper, it would take another seventy years before the role of amino acids in converting proteins in food into proteins in animals became evident, thus upsetting any notion of a stable “protein” molecule and replacing it with the idea of variable chains of amino acids. Still, as Vickery writes, “today … we recognize the grain of truth” in Liebig’s claim that no such thing as protein exists.26 And while Mulder was incorrect, as Liebig thought, in his belief that there were a small number of proteins, we can see in Mulder’s theory, and his selection of terminology, the seeds of an amino-acid-centric conceptualization of protein and the roots of the now-hegemonic view of protein as the “building block of life.” Not until the first decade of the twentieth century, with the emergence in 1902 of the groundbreaking hypothesis positing that proteins consist of chains of amino acids linked by peptide bonds, would scientists come to see that both Mulder and Liebig were on the right track, but constrained by the available experimental resources and accompanying range of questions that were possible to ask at that time.27

New technologies and a growing body of knowledge went only so far toward clearing the muddy waters of protein science and typology. According to Glas, “Lacking a generally agreed upon frame of reference, physiological chemistry in the second half of the nineteenth century embarked on a variety of divergent lines of experimental inquiry, unconstrained by any leading theory or theories. Ongoing efforts to characterize proteins … did not lead to stable results.”28 The divergent lines of inquiry to which Glas refers included research on hemoglobin that moved conceptualizations of protein in the opposite direction from Mulder’s proposition of a single common molecule.29 With blood from humans and a range of other animals easily available for experimental purposes, and following the discovery of hemoglobin’s crystalline construction in 1840, researchers were able to establish that hemoglobin was a protein and that its structures differed widely across a range of species.30 In the words of biochemists and historians Charles Tanford and Jacqueline Reynolds, this discovery “conjured up vistas of a virtual infinity of proteins—thousands of unique species modifications superimposed on an ever-increasing variety of chemical and functional distinctions.”31 However, as the authors also note, the crystalline morphology of proteins is only vaguely related to “molecular details,” and this research didn’t yield much insight into the processes through which proteins are made or how they evolve.32 Tanford and Reynolds go on to write, with reference to hemoglobin, that “nothing like this wealth of knowledge exists from that period for any other protein,” including myosin, which was discovered in the same era but would not be understood at a molecular level for close to another century, the mechanisms of muscle contraction and locomotion in which it plays a key role remaining unknown through the corresponding period.33

According to Glas, “The emergence of a viable theory of protein constitution had to wait till the end of the nineteenth century, when renewed attempts were made to characterize protein building-blocks on the basis of sulphur contents and salt-binding capacities.”34 By this time, Mulder’s earlier work along these lines had “sunk completely into oblivion,” and Liebig’s theories had lost “much of their credibility.”35 Nonetheless, historians of this period tend to agree that Liebig’s early investment in the unique importance of proteinous matter never fully lost its momentum. As Tanford and Reynolds put it, “The very existence of the Liebig-Mulder dispute enhanced the status of proteins.”36

Despite continued investment in the nutritional primacy of proteinous matter, the “sufficient vagueness” to which Wöhler had referred fifty-nine years earlier continued to trouble the scientific community, even as more feasible conceptualizations of its form and function emerged. The 1907 proceedings of the Physiological Society and the Chemical Society, scholarly organizations based in London, England, reveal a membership seeking to navigate a path through the confusion that arose from the “ambiguity of meaning” around protein.37 In a four-page paper, “Protein Nomenclature,” that resulted from the work of a joint committee, less emphasis is placed on the kinds of metaphysical and scientific disagreements about the character of protein in which Mulder and Liebig were embroiled and more emphasis on standardizing terminology in areas of study in which, to their minds at least, there was some scientific consensus. Translation was thus a concern for the committee, with the emergence of English-language hegemony in science writing seemingly motivating their desire to move beyond the mix of Latin, English, German, and French elements and words that had been used to refer to protein-like substances until that point. To that end, the committee noted, “It is well known that much confusion arises at the present time from the lack of any understanding, either here or abroad, as to the exact sense in which the various names applied to proteins (Proteinstoffe, Eiweisskörper, Albuminoids) and their derivatives shall be used. No little difficulty is created by the use of a term in different senses, as well as ambiguity of meaning in some cases.”38 Calling for “some degree of uniformity,” though recognizing that “only provisional recommendations are desirable in the existing state of knowledge,” the committee recommended that “the word Proteid … should be abolished,” and “albuminoid,” which was in common usage at the time, “if used at all … should be regarded as a synonym of protein.”39

Despite the definitive language used in this passage, the committee’s understanding of the meaning of protein remained at once vague and complex. “The word Protein is recommended as the general name of the whole group of substances under consideration,” they wrote, going on to list names for seven “sub-classes” of protein.40 These included substances such as protamines, which were described as “simple members of the group,” and histones, which were described as “more complex substances” that “probably pass gradually” into protamines and vice versa.41 It is notable that the term amino acid only appears once in the document, perhaps reflecting the committee’s concern with categorizing “sub-classes” of proteins rather than their molecular composition, but its absence is striking given the arrival of the peptide hypothesis five years prior and the emergence of amino acids as central to standard definitions of protein in that era.42 A somewhat tentative and convoluted tone characterizes the outstanding pages of the document, highlighting how troublesome the categorization of protein remained for this group of experts, even though their recommended nomenclature for the general type of matter in question has endured to the present.

While the general name for this category of substance may have stuck, the stretchiness of protein as a linguistic category used to designate substances ranging from molecules invisible to the naked eye to oversized chicken breasts persists. This ambiguity reflects a complex etymological history across multiple languages and periods of time, but it also indicates the contentiousness of knowledge about the substance, structure, and function of protein—now mostly used as a singular noun to refer to a macronutrient or component of the diet—or proteins—now mostly used to refer to a variety of molecular substances which, among many other characteristics and functions, constitute, biochemically, a portion of the former. Indeed, science about protein has remained in perpetual motion through the twentieth and twenty-first centuries. A 1931 article, “The History of the Discovery of the Amino Acids,” authored by prominent biochemists Hubert Vickery and Carl Schmidt, notes that while there had been “rapid” progress in protein science in recent years, “the theory of protein constitution must be brought to a far more highly developed state than it is at present, before we shall have much reason to be satisfied with our knowledge of these baffling substances.”43

The twentieth century saw the development of a plethora of techniques and technologies that would significantly advance the field of protein science, including chromatography, X-ray crystallography, nuclear magnetic resonance spectroscopy, and computational prediction, which together have provided deeper insight into the structure of proteins, particularly the precise composition and sequence of amino acids along a polypeptide chain, and the specific mechanisms involved in the crucial matter of protein folding. But many mysteries remain. In 2022, ninety years after Vickery and Schmidt noted the “problems for investigation” proteins provide, science journalist Laura Howes, writing about the effort to map the entire set of proteins in the human body, described the state of knowledge thus: “By some measures, scientists have nearly finished quantifying the human proteome. But by others, they have only just scratched the surface of the variety and complexity of our bodies’ proteins. They have yet to find proteins for some known genes, and they haven’t characterized the modified versions of some proteins. For other proteins, scientists don’t know what they look like or what they do in cells.”44

At one level, this is just how science works. Ideas and descriptors change and multiply as inquiry unfolds. But this process is intensified in the siloed world of contemporary science, where research occurs across a large range of highly specialized disciplinary formations, making objects of knowledge especially mutable. Organic chemistry, biochemistry, crystallography, molecular biology, nutritional science, agricultural engineering, environmental science, kinesiology, anthropology, geography, food studies, political theory, sociology, history, and philosophy are just some of the areas of study we have encountered in our pursuit of protein. While some of these fields, or corners of these fields, share in common a focus on one particular version of what protein is, others have their own version or versions at stake. Where one scientist’s protein might be a microscopic crystal, another scientist’s protein might be an amino acid sequence, oncogene, enzyme, macronutrient, powder supplement, or handful of almonds. As Annemarie Mol notes in her groundbreaking work on multiplicity, these versions may be strongly or tenuously linked, consistent or in tension with one another. Even within versions, the typology, ontology, structure, and function of proteins is far from settled.45

Out of this multiplicity, there are four unquestionable points of consensus about proteins today: Proteins are composed of amino acids; they perform pivotal functions in almost all biological processes, including nutrition; how they “fold” influences how they act; and they are inordinately complicated if not mysterious elements of the biocultural world. More specifically, it is now understood that each individual protein is composed of some combination of twenty amino acids (twenty-two if one includes the two rare amino acids that require a special mechanism to be incorporated into a protein) and that the atoms most prevalent in amino acids are carbon, hydrogen, nitrogen, oxygen, and sulfur. With regard to protein as nutrition, specifically, we understand that the nitrogen humans need to survive enters the body through amino acids, that they derive nine “indispensable” or “essential” amino acids from the food that they eat, and that they have the capacity to make eleven acids themselves. We also know that when humans ingest food, their bodies break the proteins down into individual amino acids and then remake them into the proteins they need for all manner of bodily tasks.46 And we know that proteins are among the most abundant molecules in living systems (the average cell contains 42 million proteins) and are commonly labeled “the agents of biological function.”47

As Frost writes, in the “frenetically active cellular world, thousands of proteins do innumerable tasks.”48 Using the analogy of cityscapes dense with traffic to envisage proteinous activity, Frost explains how proteins give structure and shape to cells, and anchor, stretch, retract, or bind them in support of growth, development, and movement. Proteins also act as enzymes that catalyze and regulate the thousands of chemical reactions that compose cellular life, as messengers that transmit signals and coordinate biological processes among different actors and substances, as vehicles that transport chemicals within and beyond the cell over a variety of distances, and as antibodies that bar entry to bacteria or viruses or combine with them to store or repackage them for future, beneficial use. The exact role any particular protein plays is understood to depend on the precise sequence of the amino acids it is composed of, the way these amino acids interact with one another, and the shape they take—that is, how they “fold.”

It is here that things start to get less certain, or rather where uncertainty and contingency become less definitional sticking points and more defining characteristics of protein. For an amino acid chain, or polypeptide, to carry out its task, it must bend itself into particular configurations, but the form that any specific configuration takes depends on a plethora of other chemical interactions and contortions that occur among various side chains or secondary formations. And these in turn are dependent for their composition and structure on the presence of other polypeptides and the broader chemical environment, including its water content. Philosopher of science Joyce Havstad explains that protein scientists manage this “incredible complexity … (somewhat) by dividing protein structure into a hierarchy of four levels”: the primary structure, which is the sequence of amino acids; the secondary structure, which is the initial folding of the sequence into shapes like helices and sheets; the tertiary structure, which arranges or folds the secondary structures to form a three-dimensional, often globular, shape; and the quaternary structure, which, unlike the other three levels, is not common to all proteins and only arises when two or more polypeptide chains with their own primary, secondary, and tertiary structures are packed together to form another, “complete” protein.49

Havstad’s use of the word somewhat suggests that the complexity of protein cannot be fully captured by this taxonomy, a point Myers illustrates this way: “Amino acid sequences do not communicate the full information required for a protein to acquire its active form. For example, many different amino acid sequences can produce similar tertiary structures, and highly similar sequences can produce different folds. Moreover, some proteins can fold only in the presence of other molecules called chaperones, which support these proteins in achieving their final form.” Thus, Myers concludes, “protein folding is a complex and poorly understood process.”50 This is why protein crystallographers and other modelers must deploy creative, intuitive, and embodied strategies to figure out the structures of these tiny, “unruly,” fast-moving substances that evade detection by even the most powerful microscopes or computers.51 Writing in 2016, Havstad notes that despite the “incredible time and energy” researchers invest in producing their models, “out of the estimated 30 to 70 million proteins currently known to science, less than 100,000 proteins have structures that have been ‘solved’ by scientists.”52 Since then, the number of solutions has increased to an estimated 194,000, but the number of proteins has expanded with it—to an estimated 200 million. As Havstad explains, “Even the structure of ‘small’ proteins with sequences of ‘only’ a few hundred amino acids can still, despite many recent advances in technology, be incredibly hard to solve because of the myriad contortions, relations, shapes, turns, and complexes which these macromolecules can form.”53 Knowledge about their roles is also partial, with “the function of 40% of the proteins encoded by the human genome … unknown,” according to Garrett, author of a best-selling biochemistry textbook.54 The fact that the approximate range of “currently known” proteins is so large, and that so much about their roles is undetermined, underscores the evasiveness, dexterity, and complexity that characterize our subject.

Some important advancements have occurred in recent years, including the development of potentially more cost- and time-efficient ways to predict how some proteins take shape and function. As science journalist Rowan Jacobsen writes, “New insights and breakthroughs in artificial intelligence are coaxing, or forcing, proteins to give up their secrets.”55 The most prominent AI system for predicting protein shapes, Google-owned AlphaFold, has provoked great excitement with its release of predictions for 200 million protein structures, which the company makes available via a public database.56 While researchers are using the predictions to gain new insights into all manner of pressing challenges, from vaccines to honeybee health, it has many limitations, including that it produces predictions, not “true shapes.” As protein biophysicist Julia Forman-Kay notes, “Painstaking experiments remain crucial to understanding how proteins fold.”57 In the meantime, many aspects of what scientists describe as the “mystery” of protein remain out of reach.



The Only “True” Nutrient

Up to this point, our discussion has been focused on the nomenclature and ontology of protein, rather than its social functions and cultural reputations. To begin to broach the latter, and to understand the implications of its manifestation in nutrient form, we must return to Liebig and his colleagues. With hindsight, it is now evident that the struggles of Mulder and Liebig to name and understand their subject were related to the fact that protein as we use the term today “denotes a subject matter which itself shows various nested or superposed levels of structure and organization,” which are “absolutely essential,” Glas emphasizes, for comprehending its biological activity.58 With only very partial knowledge about molecular and supramolecular composition and constitution, and lacking the tools to more directly access these levels of structure and the relationships among them, Mulder’s and Liebig’s hypotheses could only go so far. Protein’s particular complexity in comparison with other molecular forms was also undoubtedly at play. As Glas writes, “Whereas the structural formula of most organic molecules tells almost the whole story about their possible spatial conformations and properties,” this is not true of protein, as the preceding discussion makes clear.59 It is in reference to this ontological difference that Glas makes a rare gesture to the realm of nutrition, noting that beyond protein’s layered structure, the “law of definite proportions,” whereby every chemical compound contains fixed and constant proportions of its constituent elements, does not apply to proteins.60 This is in contrast, he writes, to carbohydrates and fats, which are “classes of identical molecules of definite elementary composition,” and, unlike proteins, do not vary between species or individual organisms.61 Viewed in this light, we can begin to see how the uniqueness of this thing we now call protein, its complexity and opacity, even in its stripped-down molecular form, might have fed into its broader cultural significance—the problem to which we now turn.

The identification of nitrogen at the end of the eighteenth century and the development of techniques to measure its levels had enabled researchers to accelerate their endeavors to understand plant growth, soil chemistry, and other determinants of robust agricultural production and a well-fed European population.62 In an 1843 work, French chemist Jean-Baptiste Boussingault, one of Liebig’s key interlocuters, noted that farm animal feeds that were high in nitrogen tended to have a higher overall nutritive value. The conclusion Boussingault drew from this observation helped set in motion a vision of nitrogenous foods that persists to this day: “The nutritious principle of plants and their products resides in their nitrogen-containing principles and consequently their nutritious powers are in proportion to the nitrogen that they contain.… Although nitrogen-containing principles are not alone sufficient for the nutrition of animals they are the limiting factors in all kinds of vegetable foods.”63 In other passages, Boussingault argued that the nutritional quality of a “vegetable substance” is proportional to its gluten and albumin content, or what he variously called “animal substances,” “flesh,” or “nitrogen-containing principles.” In this way, Boussingault helped move proteinous or meaty matter to center stage.64

Boussingault’s research was primarily based on feeding experiments with farm animals, but Liebig undertook his work through the lens of what we now call organic chemistry, or the level of the compounds that constitute living things. Like other scientists of the era, Liebig was trying to answer fundamental questions about the stuff from which bodies are made, the processes through which food becomes flesh, and the mechanisms influencing corporeal composition, size, strength, and stamina.65 Nutrition was thus a central focus of his research, which was not the case for many of the protein scientists who succeeded him, given the growth and diversification of the field thereafter.

Liebig’s analysis of muscle fibers from a variety of animals had failed to reveal the presence of carbohydrate or fat, leading him to assume that protein, or the nitrogenous compounds that fell into that category, provided both the substance of muscles and the energy required to fuel their work through an “explosive breakdown of the protein molecules themselves.”66 In one crucial experiment, Liebig found that the muscles of foxes “killed in the chase” contained ten times more creatine than a captive fox “fed on flesh for two hundred days.”67 Based on these observations about creatine, an amino acid that occurs naturally in the body and is named from the Greek word for “meat” or “flesh,” Liebig concluded that proteinous compounds were alone responsible for building and replenishing tissue, providing the energy for muscles to contract, and allowing humans to move and survive. Concomitantly, Liebig relegated the function of carbohydrates and fats to their role in respiration and heat, leaving protein with the only genuine nutritive role. Liebig understood, correctly, that all protein is plant-based at its origin, and only becomes “meatified” as the animals we consume, consume it. But because the muscles of the physically active and strong animals Liebig studied were composed of protein, and because he thought that more work was necessary to convert plant proteins into flesh, he understood animal proteins—more specifically, meat—as the most important and efficient source of nutrition. And because he thought muscles could be restored only through proteinous food, he helped establish the idea that more protein was needed to supplement the “normal” diet for bodies—or at least the European male bodies he was primarily concerned with—that were moving and at work.

Many of Liebig’s ideas have been subsequently refined or rejected, including his assertions about the role of protein in energy production and muscular activity, but some of his claims are not entirely misaligned with current wisdom. Proteinous foods can be used to form highly prized muscular physiques when accompanied by appropriate amounts of exertion. Protein in muscle can be used as a source of fuel for underfed bodies or in the latter stages of endurance exercise, even though under ordinary conditions it meets only about 5 percent of the body’s energy needs and cannot be stored like glycogen or fat. And creatine, which occurs naturally in the body but is also derived from red meat, seafood, and synthetic supplements, is thought to help supply energy and bulk to working muscles.68 These partial insights aside, critics tend to agree with Carpenter’s assessment that Liebig’s ideas about protein “were really no more than speculative hypotheses” and that “the scientific bases for them were to disintegrate quite quickly.”69 Indeed, by 1870, all but Liebig’s most ardent followers had accepted that protein was not the main or obligatory source of energy.70 While the primary function of carbohydrates in fueling the body would be settled, if not fully understood, before the close of the nineteenth century, to this day, and despite some milestone clarifications, knowledge of how muscles contract and of the role of proteins within this process remains “far from complete,” with muscle properties and functions in human movement “largely unknown.”71 Nonetheless, the pronouncement of Liebig’s theories “as dogma,” and their general acknowledgment as such, meant that they became “a generally accepted pattern of ideas … to which succeeding observations had to be fitted.”72 In other words, Liebig’s protein-dominant, meat-first, supplement-oriented approach to diet became a paradigm in the Kuhnian sense, one that has been subject to small shifts over time but never entirely displaced.73



Nutritionism and the Persistence of Protein Primacy

We want to take a moment here to explore how and why Liebig’s ideas about protein have endured. We do so not to overstate his individual genius or historical agency but to convey how his thought, and his dedication to the popularization of scientific knowledge, emerged in conjunction with a specific set of political and economic arrangements that functioned to entrench in protein’s biography a particular set of cultural ideals and commitments.74 Liebig scholars have suggested that one key vector for the dissemination of his ideas was the many graduate students from the United States, Britain, France, and Germany who came to train at his Giessen lab.75 Attracted by a pedagogical approach that allowed them to conduct experiments themselves, rather than simply watching and listening to their mentor’s demonstrations and lectures as was the convention at the time, these students would then return to their homelands, where they took up his ideas, including his gospel of protein, even if they often did so with conceptualizations that challenged Liebig’s theories of its structure and function.76 Also important was the evolution of Liebig’s early interest in the chemical composition of organic substances and animal metabolism into a broader, socio-physiological concern with agricultural chemistry, food production, ideal dietary intake, domestic cookery, infant health, and other topics that facilitated an engagement with his ideas by a wider audience, something he worked with intention to generate.77

Liebig’s efforts at self-promotion paid off, particularly in Britain, where participation in an emerging international culture of scientific exchange linked to the rise of industrial capitalism was especially enthusiastic.78 Indeed, geographer Greta Marchesi argues that the broadening of Liebig’s professional activities allowed him to emerge as the “gatekeeper between the industrializing world and the field of chemistry.”79 This role is evident in a much-read three-part series published in the Lancet in 1869 where Liebig expended thousands of words dissecting the nutritional needs of a wide array of figures, his propensity for keeping an “eye on the bigger picture” apparent from the opening paragraph, where he provided the following justification for the analysis that followed:


It has been said that if man could live on air and water, there would be an end at once of the notions master and servant, sovereign and subject, friend and foe, hatred and affection, virtue and vice, right and wrong, &c., and that our political commonwealth, social and family life, our intercommunication, trade, commerce, and industry, art and science, in short, all that makes man what he is, would not be if he had not a stomach, and were not subjected to a natural law which obliges him daily to take a certain quantum of nourishment. It is therefore worthwhile to answer the question why in reality man eats and drinks, and what the substances are which, received in the body during a succession of years, have an influence on the duration of his life.80



Shifting seamlessly between discussions of the “component parts of human food” and “the fodder of animals,” Liebig’s inquiries moved from “a soldier, in a time of peace” and the “English navvies who were sent out during the Crimean war” to a variety of farm animals and a “bear kept at the Anatomical Museum of Giessen.”81 By the time of writing, Liebig’s inquiries had forced him to acknowledge that “heat-giving substances” such as fat and starch, and “nutritive salts” such as magnesium and iron, were crucial for “nourishing and sustaining life,” yet he maintained his belief in the “albuminates” or “flesh producers” as the material source of all components of the body, “animated and plastic,” here and across the span of his career.82

Liebig was particularly concerned about the diets of working-class men in his country of origin, noting at one point that “the badly-fed German workman wants in England and America a month’s diet abounding in albuminates before he is able to compete with the English or American workman.”83 In a typical passage, he contrasts in minute detail the food consumed in “seven months by 95 men in a Munich brewery” with that consumed by “a woodman in the Bavarian highlands,” noting that the brewery workers “in meat alone, consumed 120 grammes of albuminates, with bread—altogether, from 160 to 170 grammes daily: thus nearly three-quarters meat, and one quarter bread,” in contrast to the woodman, who consumed 130 grams of albuminates daily.84 Liebig acknowledged that the woodsman’s work was “hard,” but claimed that it did not require much energy, since “after every blow with his axe he can rest as long as he pleases, for the tree stands still, and does not require him to make haste.” Brewery work, in contrast, “is the hardest of all, and only strong men are able to endure it, for the operations follow one another uninterruptedly, and tax the strength of the workman unceasingly.”85 While Liebig was clearly attuned to the social context in which these men were performing their roles, and to how the rhythm of manual labor in industrial capitalist settings might differ from that in nonindustrialized, rural settings, he erroneously understood the distinctions in the consumption habits of the two groups to reflect the different kinds of physical labor they undertook, rather than their access to food—a common tenet of nutritional science well into the twentieth century. His argument was thus that the brewery worker, needing relatively fast access to the albuminous nutrients because of the pace of his work, required a meat diet, while for the woodsman, who could fell trees at his own pace, “a purely vegetable diet” would “suffice.”86

Given the focus on paid labor, it’s unsurprising that women and their work are largely absent in this series. The exception is a handful of passages where Liebig’s long-term interest in infant feeding (he had patented his “Food for Babies” just four years prior) comes to the fore. Lamenting the widespread use of pap, a porridge often made with wheat and milk or water, he approvingly quotes physician John Zimmerman, who had written many decades earlier that it was “easier to move a mountain than to convince a brainless woman of the disadvantages of pap.”87

Later in the series, starting with the supposition that the price of food does not necessarily align with its nutritive value, Liebig offered a long sequence of calculations designed to reveal the average price of one pound of albuminate in seven categories of animal and plant foods. His idea was that such work would lead to an understanding of “what mixture of substances containing most nutrition will cost least.”88 He concluded, among other things, that eggs are the most expensive among the common foods “furnished by animals” and cheese the least, and that albuminates in vegetables “must of necessity be much cheaper than meat” because otherwise it would be impossible to feed cattle.89 While Liebig acknowledged the necessarily rough nature of these estimates, noting that “to these calculations no greater value must be attached than they deserve,” he went on to say, “My aim will be attained if I have succeeded in convincing the reader that even when we eat we may do so according to fixed principles, and he who has learned to do so has learned something of the art of prolonging life.”90

With a focus on quantitative analysis (no matter how approximate) and “fixed” dietary principles as the key to longevity, we see the nutritionist elements of Liebig’s paradigm come to the fore. While Marchesi’s analysis of Liebig’s impact is focused on a different aspect of his research—that which famously influenced Karl Marx’s writing on the extraction and depletion of soil nutrients as a key crisis of “social metabolism” under industrial capitalism—her analytic approach is useful for our purposes. Moreover, soil and protein chemistry are closely connected: Cultivation of the soil through agriculture is the primary source of food production in the modern world, and all animals ultimately obtain their protein from plants, most of which grow in soil, a point that Liebig himself made in his descriptions of the food chain.91 Of particular interest for us is Marchesi’s explanation of the “sustained utility” of Liebig’s idea that “plant growth was reducible to measurable chemical interactions,” and the insights that can be gleaned from her analysis regarding protein’s ongoing primacy in the nutritional world. Marchesi argues that Liebig’s interventions in the science of soil were both “practical and epistemological,” noting that while new insights have “long eclipsed” his “technical recommendations, his model of soil as a chemical repository has had a stubborn appeal.”92 The parallels with the uneven legacy of Liebig’s work with protein are striking and can be explained in part by the similar epistemological underpinnings of his research on both soil and protein. Marchesi writes that Liebig believed the following: “All material bodies could be productively reduced to a series of relationships between discrete chemical agents and interventions performed at the level of those chemicals. Furthermore, these agents could translate uniformly between dramatically different contexts, building blocks in a world of circulating equivalents in which all matter was nominally equal to the sum of its parts.”93 The implications of Liebig’s epistemological perspective were profound: Readers will likely recognize its reflection in his formulaic thinking about the ideal diet, and by extension in the nutritionism that helps organize contemporary approaches to food both within and beyond the world of science. Furthermore, the idea that chemical elements were like mathematical variables or parts of an engine that could be manipulated and tinkered with opened up the possibility of “systematic, informed interventions” into metabolic processes, including, we would argue, the human diet.94 While the technicalities of Liebig’s theory of protein and its application to dietary interventions have long since been rejected, the elegance and portability of a nutritionist model with protein at its center, and the opportunities this model promised for the improvement of populations (or at least of the European working-class men who comprised his primary focus), have maintained their appeal to this day.



Let Them Eat Meat: Protein Prospecting and Colonial-Capitalist World-Making

There is more to this story than the appeal of a transferable scientific model, which, in the case of plant agriculture, had the effect of promoting standardized, industrial, chemical management across diverse soils and landscapes. To understand why Liebig’s model of plant growth has persisted in the face of a huge body of contrary research stressing the importance of localized, organic approaches to soil biology and ecology, Marchesi turns to the historical context in which it unfolded. Again, the parallels and intersections with protein’s history are notable. In Marchesi’s view, Liebig’s ideas would not have gained such traction without their entanglement in the mid-nineteenth-century transformation of capitalist agricultural production in which the scientist was invested. Dependent on “millions of tons of organic nitrogen fertilizer that were extracted from plant and animal bodies” across the globe, the chemical farming Liebig’s theories helped inspire allowed agricultural producers to grow in size and efficiency, expanding cultivation “even in unfamiliar landscapes with very different soil profiles,” thus supporting the growth of colonial agriculture in Africa, Asia, and the Americas and allowing capitalism to overcome limits to food production in Europe.95 As farmers eagerly read and applied Liebig’s ideas, their methods helped generate a transnational market for new agricultural chemicals and presaged today’s industrialized global food production system.

Liebig’s desire to transform eating into a scientific practice undertaken by a mechanistic body tethered to the goal of health and longevity thus gave rise to a geopolitical context in which food was increasingly understood as both a rationale and means for expanding colonial power and the riches it reaped. Concern about how to feed Europe’s swelling population and enhance the physical capacities of its labor force centered on the maintenance of healthy soil for growing plants that could be fed to both humans and livestock, but also on people’s access to meat. According to historian Wilson Warren, “For nearly all of humanity’s existence, meat was not a central component of people’s diets,” yet that changed markedly during this period.96 Of course, meat’s status atop the western European culinary order was not without precedent, especially among the upper classes, nor was its status reducible to its newly proposed nutritional qualities. Still, the importance of meat in people’s diets grew exponentially in the latter half of the nineteenth century, when, according to Warren, “all people in the West, rich and poor, ate more meat … than ever before.”97 There were a number of reasons for this shift, including rising incomes, but the invention of protein as a primary nutritional category that was essential to good health provided a scientific justification for meat’s cultural allure and the dubious ends to which it was mobilized. Indeed, it was also during this era that meat and protein became synonymous with each other and with vim, vigor, and vitality. While other forms of protein, animal and vegetable, were of interest to Liebig, his research helped solidify an especially tight link between animal flesh, particularly beef, and nitrogenous compounds.

The obstacles to satisfying the growing demand for a year-round supply of fresh, disease-free meat were considerable. They included cattle plagues, rising prices, and the absence of technology that could counter seasonal climates and allow long-distance transportation. It was in these circumstances that pressure to find safe and cost-effective ways to import meat from the European colonies emerged. A physician and prominent commentator of the time, Andrew Wynter, whose work was influenced by Liebig’s theories, posed the problem thus:


What gives rise to the vast majority of disease in our hospitals? What is at the moment deteriorating the lower stratum of the population?—the want of a sufficient supply of nitrogenous food. Those who live by the wear and tear of their muscles are condemned by the present high price of meat to subsist upon food that cannot restore the power that is expended. In the income and expenditure of the human body, in short, they are living upon their capital, and of course sooner or later they must use themselves up. Bread is cheap, because free-trade pours the full sheaves of beautiful foreign lands into our eagerly-spread lap. Why should we not have meat too?98



Here the language and logic of political economy that was prevalent at the time is applied directly to human bodies “living upon their capital” in a metabolic ledger of profit and loss, with nitrogenous meat invoked as a potential boon to labor power that, via Europe’s colonial reach, was ready in abundance.

As Liebig was helping to stoke the demand for meat, positing the need for affordable, portable forms of animal flesh as “a matter of conscience” for Western governments, he was also busy experimenting with a solution—an extract of beef that took the form of a thick, dark, potent syrup, similar in flavor to today’s Bovril, that could be reconstituted into beverages, soups, and other foods.99 In the spring of 1862, a German engineer named Georg Christian Giebert, who was building railways in Brazil and Uruguay, wrote to Liebig, whose work he had read, with a business proposition. Giebert described a scene of great waste with the bodies of cattle slaughtered for their hides and tallows but not their meat, which was left to rot in the burning sun.100 Noting the potential to use this flesh in the commercial production of Liebig’s extract, which Liebig was struggling to scale up, Giebert suggested that his correspondent invest in a venture to prepare and sell beef extract on the world market. Other scholars have provided more elaborate histories of the Liebig Extract of Meat Company, but suffice it to say that the founding of the Frey Bentos corporate town on the eastern bank of the Uruguay River, the first global food company according to some commentators, heralded the nascent emergence of a protein supplement market grounded in capitalist and colonial logics of prospecting and speculation.101 With the ability to process an average of 2,500 cattle a day, and an anticipated production of 1 million pounds of extract by 1868, the factory employed over 1,300 workers, hiring almost exclusively European staff for administrative and technical jobs and local labor for manual work.102 Although the extract contained only trace amounts of protein—cattle flesh was pressed and boiled into liquid form and its fat removed—it was initially sold as a high-protein supplement, and continued to be associated with the promise of health, repair, and vitality throughout its long commercial life.

[image: Two trading cards used to market Liebig’s extract of beef. The first card, “Scenes in the Life of Liebig,” depicts Liebig in his lab at the University of Giessen. In the second card, Liebig’s “Real Extract of Meat” is advertised against the backdrop of a “lion chase in Africa.”]
FIGURE 1.2. Colorful trading cards were used to market and popularize Justus von Liebig’s extract of beef, with more than 1,900 different sets (typically consisting of six or twelve images) published between the 1860s and 1970s. The first card, “Scenes in the Life of Liebig,” depicts Liebig in his lab at the University of Giessen. In the second card, Liebig’s “Real Extract of Meat” is advertised against the backdrop of a “lion hunt in Africa.” Public domain.


The imagined array of uses to which the extract could be put resonates with the malleability ascribed to the protein supplements of today. As Mark Findlay argues in his history of the extract, “Its promoters saw vast potential for this portable food: it allegedly could feed armies in the field, protect sailors from scurvy and meatless diets, enable imperialist explorers to carry the flavour of beef into equatorial Africa, and even increase the productivity of a nation’s working classes. Its promoters also believed that beef extract was a medicine. Many physicians and druggists attested that beef teas and beef extracts were valuable in restoring strength to convalescing patients.”103 Indeed, it was in medical circles that the extract initially gained most traction. But as its healthful properties came into question, the emphasis of marketers, and of Liebig himself, shifted to its culinary, flavor-enhancing properties. Made from waste from the leather- and tallow-making processes, the extract also marked the emergence of what was to become a long history of nutritional supplements, whereby the excesses and detritus of capitalist overproduction get absorbed into dietary products that are added to, rather than replace, existing consumables, thus growing the market in a sector that struggles to infinitely expand given that people can only eat so much.

[image: A photograph of a livestock exposition promoting the health benefits of eating more beef. A large sign reads “Truth in Meats” above large cuts of meat, and a second sign reads “Beef for Vim, Vigor, and Vitality.”]
FIGURE 1.3. A livestock exposition display in Oregon during the early twentieth century promoting the health benefits of eating more beef. Extension and Experiment Station Communications Photograph Collection (P120), Oregon State University Special Collections and Archives Research Center, Corvallis, Oregon.


Economic justifications for the acceleration of capital accumulation of the sort promoted by Wynter, and commercial enterprises of the sort engineered by Liebig, were complemented by a racial, classed, and gendered science of meat. Edwin Lankester, a surgeon and science popularizer who was influenced by Liebig’s work, was typical in his characterization of those who consumed animal flesh as “the most vigorous, most moral, and most intellectual races of man-kind” and thus worthy of their status in the colonial hierarchy.104 Such discourse was especially strong in the context of British imperialism in India, where the “deficient masculinity” of Bengali Hindu men, in particular,105 was tied to their vegetarian ways and the distinctive absence of beef in their diet. This view was common not just among colonial officials but also among some Indian nationalists, prominently the Swami Vivekananda, who, according to literary scholar Leela Gandhi, “promoted ‘Beef, Biceps and Bhagavad Gita’ as the reinforced tonic that would dispel the symptoms of colonial slavery.”106

Despite his propensity to comment on a wide range of social issues, to our knowledge, Liebig was silent on the ethics of colonialism and the systems of race, slavery, and indenture with which they were entangled. However, his implicit acceptance of a system in which he would become a successful entrepreneur is quite evident in the way he casts about, without any misgivings, for places to procure resources, whether for soil nutrients or meat extract. Moreover, the explicit and exoticizing references to the dietary habits of the “wild tribes” in the Lancet series, in which Liebig struggled to explain how nourishment is obtained in places such as China, Japan, and West Africa where “meat is one of the rare enjoyments,” work in concert with more subtle allusions to the virility and strength of carnivorous animals—and British and American men—to build a picture that aligns with the broader racial and gender discourse of meat in circulation at the time.

In the decades immediately after Liebig proclaimed that protein was the most significant nutrient, the interest in such science expanded. As Josh Berson explains, the practical goals of research in the late nineteenth and early twentieth centuries were similar to those driving Boussingault and Liebig decades earlier: to improve feed conversion rates in livestock and to understand the energy and especially the protein needs of humans in western Europe. He writes, “The underlying policy concern was clear: How much meat did you need to maintain an industrial labor force?—not to say a modern army and navy.”107 In 1877, German physiologist Carl von Voit, a former student of Liebig, had published dietary recommendations of 118 grams of protein per day for a 70-kilogram man undertaking moderate work, contrary, it bears mentioning, to the findings of his own dietary survey, which suggested that 52 grams per day was sufficient for good health.108 In turn, Wilbur Atwater, an American chemist who had traveled to Germany to train with Voit, returned to the United States with an enthusiasm for protein that translated into recommendations of 112–50 grams of protein per day—the additional amount reflecting Atwater’s belief that American men worked harder than their peers in other parts of the world.109 Thus, by the turn of the twentieth century, there was general agreement that active men required a minimum of 100–120 grams of protein a day (more than double today’s intake when accounting for different average weights across these two eras), primarily from animal sources, alongside an energy intake of 3,000 kilocalories. The suppositions underpinning these recommendations were deeply flawed: Both Voit and Atwater had proceeded under the assumption that if people had the means and intellect to choose their diets freely, they would instinctively opt for more calories. Their “standards,” as Carpenter puts it, “reflected what was already being done by the relatively affluent,” and, we would add, those deemed racially superior.110

The ideology of high protein was not without its detractors. According to Berson, it was challenged most prominently in the West by Yale University physiologist Russell Chittenden, whose 1902 study of student-athletes and army servicemen suggested that much lower amounts of protein (50 to 55 grams a day) and calories could “keep young men in vigor and nitrogen balance indefinitely.”111 Chittenden’s work met with a range of responses, favorable and otherwise, but his most vociferous critic was Major D. McCay, a physiologist based in Calcutta who had reported in 1912 on a series of ethically compromised experiments with the diets of Bengali prisoners. To McCay, Chittenden’s conclusions were not just incorrect but dangerous, insofar as they undermined the link between an animal protein–rich diet and the “masculine vigor of the more advanced races”; the “evidence of mankind,” McCay argued, “points indisputably to a desire for protein up to European standards.”112 Chittenden did his best to refute this logic, noting that his detractors were mistaking cause for effect with regard to the diet of poor Indians: “There are many factors, aside from nitrogen and calories, that play a part in determining proper nutritive conditions,” he wrote in a 1911 letter to the British Medical Journal.113 But the idea that it was affluence that led people to eat a protein-rich diet—rather than the other way around—was a hard proposition to sell in this ideological environment, one where the link between colonial vulnerability and “the physical enervation of the malnourished Hindu male body” was firmly established.114

Chittenden’s perspective on protein was aligned with an adjacent antimeat discourse that Leela Gandhi notes was well established in England by the beginning of the eighteenth century. A thorough accounting of dissident and subaltern approaches to nutrition, protein, and meat is beyond the scope of the present analysis, but our consideration of this context is shaped by Gandhi’s study of Mahatma Gandhi’s immersion in the English vegetarian movement in the nineteenth century, part of a larger literature revealing how alimentation became what postcolonial theorist Parama Roy calls “an indispensable element” in nineteenth-century assessments of “colonial, anticolonial, and nationalist virtue.”115 This work complicates versions of dietetic history that render colonial bodies as passive and subjugated objects of pathologizing discourses, preferring instead to represent questions of diet as what Roy labels a “terrain for encounter, challenge, transformation, and consolidation” that far exceeded national boundaries, tied as they were to “global and diasporic debates about modernity and its countercultures.”116

Within Britain, for instance, advocacy for a meatless diet had complex and divergent roots, including a romantic Orientalism that drew on Hindu and Jain traditions of ascetism and nonviolent coexistence with animals, as well as zoophilia, pacificism, and animal welfare advocacy.117 Both domestically and in the colonies, masculine and muscular versions of vegetarianism existed alongside discourses of feebleness associated with a meat-free diet, and relationships to food across the political spectrum were organized in accordance with class and caste disparities. By the nineteenth and early twentieth centuries, the period about which Gandhi and Roy are writing, vegetarianism was closely tied to revolutionary socialism, anarchy, anticolonial movements, and a vision of interspecies kinship and relationality that directly challenged the scientized, utilitarian, governmental logics that informed the work of Liebig and his colleagues.118 Thus, while the cultural investment in meat and proteinous diets was pervasive during the latter half of the nineteenth century, it was not the sole preserve of the colonial powers, nor was it without its detractors. Contrary to one unnamed critic’s claim that low protein standards were a “mistake” that pitted “Chittenden against the world,” challenges to protein orthodoxy from a variety of locales would persist well into the twentieth century, even as Liebig’s orientations and interests continued to reverberate.119



Conclusion

The preoccupation with protein intake on the part of colonial powers did in fact fade in the early 1900s, before returning in full force toward the middle of the twentieth century and in the form of the notorious Great Protein Fiasco, the subject of the chapter that follows. The acceleration of knowledge about the constitution of proteins in 1902 led researchers to hypothesize that the amount of protein consumed was less important than the right combination of amino acids in concert with the necessary vitamins, a formula that could be met with “ordinary mixed diets” composed largely of whole vegetable foods.120 Moreover, advances in vitamin research allowed other nutrients to jostle for space with protein in the nutrition science imaginary to an extent that temporarily shifted how the role of protein was perceived. Writing in 1923, prominent American biochemist Lafayette Mendel described the shift as follows: “The recognition of the relative importance of the nitrogenous foods for nutrition ushered in a new era of progress” and “indeed … brought about a glorification of the albuminous substance … which has persisted in its extreme form almost until the present time. Now, the pendulum of enthusiasm about the proteins has swung from one extreme to another.”121

Mendel was not wrong about the comparative waning of enthusiasm for protein during this period, but a long historical view suggests that Liebig’s persistent preoccupation with protein availability in the face of challenges to capitalist agricultural expansion resurfaces in mid-twentieth-century debates about protein deficiency, population, and the green revolution in the decolonizing world, and again in present-day discussions about eco-capitalist alternatives to industrial meat. Likewise, his interest in attempting to quantify dietary protein requirements remains important to policymakers, health and nutrition researchers, fitness enthusiasts, and dietary adherents today. We have our reasons, then, for having stayed with Liebig, who allows us not only to chart key chapters in the modern history of protein but also to show how the roots of protein’s elusive ontological character and adhesive cultural qualities are evident from the formative days of Western biochemistry.

This history reveals that the uncertainties of protein science at a molecular level persist, and as we discussed in the introduction, those uncertainties are mirrored in contemporary debates about how much protein a particular person requires for optimal health and the extent to which it is necessary to focus on protein intake at all if a person has access to enough calories. Yet amid this uncertainty, several of Liebig’s fundamental assumptions live on. The idea that a person’s protein requirement is based on the amount of physical work they perform; that elevated protein intake is necessary to the formation of productive capitalist subjects and modern, civilized societies; that growth is the primary measure of economic and corporeal “health”; that because we are made of meat, meat or meat analogues provide the optimal form of protein; and that protein is the most significant nutrient persist in one form or another to this day, regardless of what the science says or the degree to which it is contested. While protein remains malleable and adhesive, these are the enduring cultural logics to which it is tightly and persistently tethered. Thus, when Logan Roy, CEO and patriarch in HBO’s wildly popular television series Succession, inquires about the most significant points to draw from reports and memos by asking, “What’s the protein?,” viewers know exactly what he means.








2
THE GREAT PROTEIN FIASCO, THEN AND NOW



Nutrition, Development, and the Trouble with Growth

What gives rise to the vast majority of disease in our hospitals? What is at the moment deteriorating the lower stratum of the population?—the want of a sufficient supply of nitrogenous food.—Dr. Andrew Wynter, Our Social Bees (1861)

Deficiency of protein in the diet is the most serious and widespread problem in the world. —Marcel Autret, “Encouraging the Use of Protein-Rich Foods” (1962)

Four decades of relative neglect may be ending, as we return to the importance of protein, derived from the Greek adjective πρωτειος (proteios), meaning the first rank or primary. —Richard Semba, “The Rise and Fall of Protein Malnutrition in Global Health” (2016)

In the long history of protein evangelism, one particular chain of events stands out. The Great Protein Fiasco, as it came to be called, references the intense political and economic investment in the idea, subsequently discredited, of a deep and deadly “protein gap” between the world’s rich and poor.1 For Donald McLaren, a medical missionary and trailblazer in the study of nutrition and childhood blindness who coined the phrase in a 1974 article in the Lancet, the overemphasis on protein deficiency in efforts to address malnutrition in the Global South had obstructed biomedical progress, led to the underestimation of more pressing nutritional issues such as marasmus (a deficiency of all three macronutrients), and undermined the value of non-Western diets.2 McLaren’s publication, the climax to a series of articles beginning in the mid-1960s, helped transform approaches to what is now commonly called “severe acute malnutrition,” even as protein primacy reemerged in other spaces and at other moments in the decades that followed.3

The idea of the protein gap and its subsequent rendering as a fiasco have come to occupy a prominent place in nutrition history. The alleged disparity emerged from a jumble of cursory observations and partial surveys undertaken by colonial representatives across a handful of African countries in the early to mid-twentieth century.4 Yet the effort to close the gap became a linchpin of international policy and intervention in the 1950s and 1960s. By then, two related assumptions had taken hold: first, that a lack of protein caused a particular form of childhood malnutrition known as kwashiorkor; and second, that protein deficiency was the primary cause of malnutrition globally. As John Nott reveals in his rich history of the politics of nutrition between imperial Britain and Africa, kwashiorkor and protein deficiency were used to explain not only a set of physical symptoms but the problem of “underdevelopment” in the sub-Saharan region and beyond.5 In this context, providing more protein, especially more protein in forms that aligned with the West’s agribusiness interests, emerged as a solution. In effect, protein became a magic bullet that could be targeted at the problems wrought by cultural and economic imperialism, without addressing those underlying systems.

Under the auspices of the colonial administration, and in later years the United Nations, the quest for amelioration propelled several decades of sustained “humanitarian” activity. Attempts to address the “protein deficit” manifested in several ways. These included the construction of a considerable (post)colonial bureaucracy dedicated to measuring and treating kwashiorkor; a reinvigorated discourse of African otherness tied to food and family structure; and two primary practical interventions: the development of a powerful infant formula industry, and the production of a steady stream of highly engineered and doomed-to-fail protein-rich food commodities made from the waste and surplus of the overdeveloping West.6 The latter, for scholar of humanitarianism Tom Scott-Smith, epitomized the high modernist approach that dominated development in the 1950s through to the mid-1970s.7 Buoyed by a mindset in which science, planning, and monitoring could provide the optimal diet, nature could be rationalized, and agricultural unpredictability—and societal tradition—overcome by industrial food production, man-made proteins emerged as the key to freedom from hunger. Scott Smith describes the vision this way: “The dream in all cases was to provide a cheap, efficient, mass-produced food that could sustain human bodies in extremis. This was a dream for the space age, which came associated with a vision of life emerging from waste, of human sustenance freed from irrationality.”8

The dream was not to be realized. Neither the economies nor ecologies of protein in this period were as amenable to rationalization as the nutrient’s proponents anticipated. Histories of the fiasco conventionally proffer that after several decades of sustained commitment, but with little progress in addressing hunger and malnourishment, the emphasis on kwashiorkor as the major nutritional problem of the day gave way. In its place, the idea that protein malnutrition primarily emerges as a problem in the context of insufficient calories came to the fore.9 With this, the focus of internationalist efforts, which were in any case starting to wane as the neoliberal model of development gained ground, shifted elsewhere, and new “charismatic nutrients,” such as vitamin A and omega-3, emerged in protein’s stead.10

In this chapter, we revisit the fiasco with the aim of locating it within the longue durée of protein history. “Fiasco” suggests a temporally and spatially limited debacle, but neither protein fetishization nor its articulation to developmental concerns and colonial logics was entirely new, as the previous chapter makes clear. Nor did efforts to promote protein’s value vanish in the decades that followed, as the remainder of the book reveals. Highlighting the persistence of protein supremacy, Kenneth Carpenter writes that “this controversy from the 1950s to the 1960s was really the third of a series of disputes on whether the human diet contained too little or too much protein—the first coming in the mid-nineteenth century and the second at the beginning of this century.”11 Carpenter’s painstaking account of the development of protein science, which concludes in the early 1990s, is an important source for the analysis that follows;12 it is also a useful reminder that while the “history of enthusiasm for protein” is long, it is not absolute or without its fallow periods.13

Bringing a concern with the social, contextual valences of nutrition to bear on more conventional histories of the evolution of protein science, this chapter traces the continuities and disruptions in protein’s biography with a particular focus on the early twentieth century through to the 1970s. Placing the fiasco in an extended historical frame helps to highlight those aspects of protein’s biography that resurface across the multiple sites we explore. Especially crucial in this sense is protein’s status as a solution to underdevelopment of all kinds and its attendant association with growth—growth of infant bodies into healthy adult ones, of soft tissue into hard muscle, of small enterprises into global markets, and of “backward” and peripheral colonial economies into “modern” engines of transnational capitalism.

Protein has featured in discussions about “development” (itself a multiplicitous and politically laden signifier) since it was first identified as a growth accelerant by protein evangelist Justus von Liebig in the mid-nineteenth century (see chapter 1). Aya Hirata Kimura points to this history in order to make the case that the long-standing “special status” of protein in Western culture “perhaps accounted for the initial demarcation of it as the signifier of what was missing from the non-West’s diet” when protein emerged as the symbol of the “Third World food problem” in the mid-twentieth century.14 Here Kimura draws on the work of Geoffrey Cannon, who emphasizes the colonial inflections of Liebig’s research, arguing that the value Liebig placed on growth—of plants, farm animals, humans, societies, and economies—derived from a philosophy that viewed the living world as a resource that can be “conquered and controlled.”15 In the heyday of industrial capitalism, growth “in every sense” was understood as a “self-evident” good and imperial governments seeking the production of more plentiful, bigger, and faster-growing crops, animals, and humans found in nutrition science the justification, and in some cases the means, by which to achieve such expansion.16 As Cannon writes, “Once protein was isolated and identified as the primary or master nutrient and so the nutritional expression of the dominant European ideology, food systems engineered to emphasize animal protein had the power to change the world, as they have done.”17

From its inception, then, protein was inextricably bound up with the colonial project and the mutually imbricated expansion of European bodies and territories it implied. In the early decades of the twentieth century, the preoccupation with growth and size was extended beyond the metropole. During this period, advances in nutrition science, shifting labor needs, and concerns about the insufficient incorporation of colonized regions of the world into the machinery of capitalism (aka “development”), pulled the role of protein in the bodily optimization of colonial subjects to center stage. In keeping with our overall analysis, we focus on protein’s adhesions across two key periods—1900–1949 and 1949–75—showing how gendered and racial thinking about nursing mothers and the ideal height of infants helped propel the idea of a protein gap. Our argument is not that protein deficiency or unequal access to it was a fiction; rather, protein supplementation got mobilized as a universal, market-friendly, technocratic solution to a set of contingent colonial, social, agricultural, and labor conditions that underpinned malnourishment. The extent to which protein deficiency was a driver of poor health in this period is hard to ascertain and remains contested even in contemporary research and policy in global nutrition. Our goal is not to adjudicate much less resolve this debate; it is to show how a combination of forces, including growing investments in nutrition research and food technology, an emerging international public health regime, and Western agricultural overproduction, together conjured protein as a solution, in ways that reproduced globally stratified dichotomies between healthy and unhealthy bodies.

Our focus is on the development of Western, (post)colonial governmental research, policy and practice, rather than on the ways in which the idea of a protein gap played out “on the ground,” or how protein interventions were understood, embraced, or resisted by local communities. Of course, these realms of social life are inseparable in practice. The fact that an early focus on cow’s milk and a later focus on high-tech foods failed as solutions to protein deficiency is a testament to rejection and refusal by those whose diets were deemed lacking, and to the persistence of critics of the protein gap theory, most of whom were from the Global South. The failure to scale up protein enterprises also played a role, though we point readers interested in that part of the story to extant accounts.18

A rich body of historical work trained on specific geographic locales during particular periods speaks in more depth to the point of view, activities, and agency of Indigenous Africans, to local nutritional knowledge and concessions made to it by colonial authorities, and to the ways that communities adapted to or subverted attempts to harness their labor through food and agricultural interventions.19 While none to our knowledge focus on the research and programs that comprised the protein fiasco, this work generates an important counter-archive in which the communities subject to colonial research and interventions come to the fore.

We remain alert to these tensions and currents in what follows. But in keeping with our interest in “studying up,” we attend to the long arc of Western history and systems of power, contending that protein evangelism in the postwar era helped keep its subject at the center of nutrition discourse well beyond this period. We also argue that protein persists as a norm against which all other dietetic categories are measured, even at moments when its supremacy is most intensely contested or understood to have been irreparably undermined. “Fiasco” implies exactly such irrevocability—a failed idea never to be repeated—but protein-centrism is alive and well, tethered to an industry of a size and scale that far exceeds its supposed zenith fifty years ago.



Racializing Protein, Pathologizing Mothers: The Idea of the Gap Takes Hold, 1900–1949

The pattern of logical leaps and erroneous assumptions by which the idea of a protein gap first took hold was underpinned from the outset by colonial thought and practice. The early decades of the twentieth century had been marked by a series of crucial developments in nutritional science and accompanied by great optimism about the implications of emerging knowledge for addressing ill health on a population scale.20 The idea that major diseases could be eliminated by relatively small adjustments to the diet, or that there might be a set of minimum requirements for keeping those faced with starvation alive, held considerable social and political promise. The identification and synthesis of a number of key vitamins and minerals was especially important in transforming nutritional medicine into “an overtly political concern” and vitamins into “biopolitical objects” by which states could address problems of food supply and public health.21 In the nineteenth and early twentieth centuries, hunger and its consequences had been primarily viewed as a European problem by European powers seeking to ensure an adequate supply of healthy labor at home and to maintain the military might that underpinned colonial rule overseas.22 But this started to change with what Michael Worboys calls the “discovery of colonial malnutrition” in the interwar period, when the idea that dietary problems could be fixed by the application of scientific principles was expanded beyond the metropole.23 As Nott writes, “Extending a politicized concept of nutrition beyond British borders was readily accepted in the context of empire. Investigations into nutrition in European possessions overseas found favour amongst Whitehall politicians already primed to understand the physical capital of the colonised as an extension of colonial power.”24

In the early days of research in the colonies, the emphasis was primarily on questions of labor power and the value that could be extracted from a well-fed workforce. Nott quotes William Ormsby-Gore, the undersecretary of state for the colonies, who, during a 1926 visit to the Gold Coast, declared that “the capacity of labor … is bound up with the question of food. There are few parts of the world where the study of dietetics is more important than in Africa.”25 Since Liebig had first preached the “gospel of protein” in the mid-nineteenth century,26 the nutritional practices of the relatively large white European male manual workers who formed the subjects of most foundational studies had been understood as ideal and universally applicable. These vigorous European subjects haunt the text of one particularly influential but indelibly flawed 1927 study driven by a concern with the fitness of “native workers.”27 Coordinated by two British scientists, John Gilks, head of the Kenyan Medical Service, and John Boyd Orr, a Nobel Prize–winning nutritional physiologist who was later to become the inaugural director-general of the Food and Agriculture Organization of the United Nations (FAO), this study was the first attempt by the British to address nutrition as distinct from hunger or famine in the colonies.28 Drawing on findings gathered by colleagues on the ground, Gilks and Orr compared the impact of diet on the “physique and general health” of the Kikuyu and Maasai peoples. Worried about the labor productivity of the Kikuyu, who food researchers Tamsin Blaxter and Tara Garnett claim were suffering from persistent health problems linked to ulcers associated with poverty in tropical regions, Gilks and Orr attributed the supposed strength and robustness of the Maasai to the prominence of meat, milk, and blood in their diet, and the “unsatisfactory condition” of the Kikuyu to their largely cereal diet.29 Historian Cynthia Brantley highlights the impact of Orr and Gilks’s research, noting its centrality to the first major League of Nations report on nutrition and public health, in 1935, for which it “provided the main evidence for the interpretation that all ‘colonial populations,’ most of whom ate vegetarian diets, in general were undernourished.”30 As Brantley reveals, this conclusion was unsupported (even by Orr and Gilks’s own findings), and allowed to emerge only because positive findings about grain-centric diets were buried and thus ignored. In overlooking the “vast variation” among the diets of men and women and “important distinctions” among adults and children, while exaggerating and oversimplifying supposed differences between “tribes” and between pastoral and agricultural communities, Brantley claims the study gave “scientific authority to the high value placed on animal protein” and “distorted the direction for African nutritional development.”31

The distorted framework emerged from research saturated with sweeping and flawed assumptions about the social organization and gender norms of “tribal” societies and the character of “African” dietary practices.32 The impact of land theft by European settlers—a crucial factor in shifting diets—was also left unexamined in Orr and Gilks’s study. They incorrectly assumed that they were observing abiding dietary patterns undisrupted by colonization, and noted hopefully that land appropriation might serve to “hasten the improvement of the physical condition of the native and to increase his importance as an economic factor.”33 Within this context, it is unsurprising that an increased supply of the animal foodstuffs that were so valued in the diets of the colonial powers emerged as a commonsense solution to the problem of malnourishment on the African continent. For Orr and Gilks, milk, which was understood as not just a reliable source of calcium but also a “first class protein,” was the preferred antidote—a conclusion undoubtedly shaped by the financial support Orr received from the Empire Marketing Board, which was seeking ways to dispose of surplus milk, the gravest agricultural problem facing Britain at that time.34 In other missives from British officials stationed in Africa, meat emerged as the solution, “especially for those engaged in hard physical labor.”35

Milk and meat persisted as idealized dietary fixes over the decades to come, but with the unraveling of formal empire in the post–World War II period the emphasis of colonial nutrition shifted away from questions of labor toward questions of “development.” With this, the notion that inadequate nutrition and not just infectious disease stood in the way of full participation in the system of global capitalism came to the fore.36 It was in this context that Cicely Williams, a white, Jamaican, Oxford-educated pediatrician stationed in southern Ghana, provided the first officially documented, English-language description of what Ga-speaking Africans called “kwashiorkor”—a deficiency disease marked by peripheral edema, wasting, and diarrhea.37 From 1929 to 1936, Williams was employed as a “Woman Medical Officer” in what the British called the Gold Coast.38 Charged with treating acutely ill infants and children, Williams had noticed a spike in sickness and mortality among two- to four-year-olds immediately after a younger sibling was born and the older child was switched from breastfeeding to the conventional diet of a porridge made with maize or cassava. Among the symptoms these children exhibited were protruding lungs, a distended belly, swollen feet, decolorization of the skin, and a reddish tint to their hair. According to Williams, who published her initial observations in the Archives of Disease in Childhood in 1933, the children were receiving an adequate amount of food but were nonetheless suffering from what appeared to be a disease of malnutrition.39 Following a detailed description of the affected children and their diets, Williams wrote only that “breast milk is probably deficient in some factors, which are at present uncertain. As maize was the only source of the supplementary food, some amino acid or protein deficiency cannot be excluded.”40 Yet from this extremely tentative suggestion, the idea of a relationship between symptoms of dietary deficiency and lack of protein began to take hold.

Initially, the impact of Williams’s missives was muted. By Carpenter’s account, each of Williams’s articles prompted a patronizing rejoinder from H. S. Stannus, an authority on deficiency diseases in the colonies who disagreed with Williams’s conclusions and disliked her use of an Indigenous descriptor (he thought she was seeing pellagra).41 A 1935 research note from another medical officer agreeing with Williams about the unique character of the symptoms helped prolong the conversation.42 So did at least eleven papers from different parts of the world, describing cases with similar characteristics to kwashiorkor, which emerged in the two years following the publication of Williams’s first paper.43 During this time, debates continued about whether the purported symptoms represented a form of pellagra or a new disease and what the best term was to describe them. While it took another two decades for scientists and policymakers to build on Williams’s research in earnest and for a more solid consensus to emerge, Nott argues that Williams’s work provided a crucial prompt: “From this point until past the end of empire, kwashiorkor dominated research into and discourses around food and health in Africa, its apparent prevalence confirming a continent-wide ‘protein-deficit,’ the widespread need for protein supplementation and contributing, ironically, to the subsequent increase in clinical deficiency.”44

There are a number of possible explanations for the influence of Williams’s quite tentative suggestions. While the newness of kwashiorkor in the annals of colonial medicine, if not in Indigenous Ghanaian knowledge systems, surely fed growing interest in the condition, the longer history of amino acid ascendance helped lay the foundations well before Williams’s “discovery.” The work of Liebig in establishing protein, especially meat, as the most important nutrient continued to hold sway in the face of occasional challenges from researchers who warned of the dangers of high-protein diets. But Nott explains that Williams’s work also caught her readers’ imaginations because of the lengthy and exoticizing descriptions of the symptomology of kwashiorkor (a term she didn’t use until her second publication on the subject, in the Lancet, in 1935).45 Her focus on “depigmentation” and her intricate descriptions of ideal black skin as opposed to what she observed about the tone and texture of the skin of her patients aligned with the “established otherness” of African bodies and lives, tropes that Nott claims were “only exacerbated by Williams’s use of and, subsequently, the general adoption of the Ga nomenclature.”46 Both Williams’s papers, but especially the first, also included objectivizing and dehumanizing photographs of sick and dead children that, while typical of medical communication at the time, fed into the exoticization and exceptionalism that characterized the era’s tropical medicine.47 As Kimura writes, “With its striking visual signs … kwashiorkor powerfully symbolized the misery and poverty of the Third World, which further cemented experts’ fascination with protein.”48

As the hosts of the podcast Maintenance Phase make clear in their critical retelling of the Great Protein Fiasco, there is no sugarcoating Cicely Williams’s racism and investment in the colonial project, even if this is buried in the vast majority of accounts of her work, which tend to take a liberal feminist perspective that highlights her “enlightened but paternalistic” approach.49 Williams’s musings on the lack of initiative, honesty, and imagination of “the African,” which she noted at one point “may be ascribed in part to some dietetic imbalance and some to imbalance of upbringing,” are usually omitted from accounts that celebrate her socially grounded approach to pediatric work.50 The latter was notable, Nott explains, because she “listened to her patients,” especially the mothers and grandmothers who apparently brought kwashiorkor to her attention and likely inspired her decision to use the Ga term for the condition. Nott notes that Williams engaged with the people she encountered “with a degree of sensitivity uncommon in colonial physicians.”51 This is why Ghanaian medical leaders have spoken favorably of Williams in their attempts to counter the exoticism, error, and nutritionism that have characterized medical discourse on kwashiorkor. As prominent Krobo/Dangme/Ga physician and scientist Felix D. Konotey-Ahulu wrote in 1994, “Nobody in more than half a century had … improved upon her work.”52 Writing again in 2005, he said, “Clinical epidemiology, i.e., answering the questions Who? Which? Where? When? Why? What? And How? is far and away the best tool to investigate a tropical phenomenon such as kwashiorkor, and Cicely Williams gets my full marks for employing that tool with hardly any funds for medical research.”53 The same inference might be gleaned from reviewing the current state of knowledge on kwashiorkor today. The condition remains “ill defined,” according to the British Medical Journal, with researchers continuing to debate the extent to which protein deficiency, recent weaning, and a maize-based diet—all factors that Williams pondered—underpin symptoms.54

Williams’s influence on international development politics did not end with her tentative observations about kwashiorkor, and in fact, the other issue enduringly linked to her legacy—the politics of infant feeding—was itself inextricably bound up with the politics of protein. Williams left Ghana for Malaysia in 1936, following an argument with her boss about the treatment of a child with tuberculosis, and soon became concerned about the high rates of infection and malnutrition she observed among infants there. Williams had been an early proponent of bottle feeding, even arguing to her bosses in London that she should be permitted to advertise Nestlé tinned milk in her clinic in Accra. But upon learning that many Malaysian mothers were giving their children sweetened condensed milk sold to them by women employed by Nestlé to dress up as nurses and spread the message that their product was superior to breast milk, Williams became a crusader against breast milk substitutes.55 This excerpt from a 1939 talk in Singapore titled “Milk and Murder” reveals the depth of her disdain: “If your lives were as embittered as mine by seeing day after day this massacre of the innocents by unsuitable feeding, then I believe that you would feel as I do, that misguided propaganda on infant feeding should be punished as the most criminal form of sedition and that those deaths should be regarded as murder.”56 While a deep engagement with the complex (anti)colonial politics of lactation and bottled milk is beyond the scope of this chapter, the intimate link between this issue and the emergence of the protein fiasco is worth highlighting. In Nott’s words, “Protein, and its apparent absence, lies at the heart of this enduring history,” a claim that podcast host Michael Hobbes elaborates as follows:


This idea of baby formula instead of breastfeeding is intimately wrapped up with … protein deficiency because the entire idea is that people are getting enough calories, but they’re not getting enough protein. That is essential to the reason why these formulas are being pushed on mothers.… This entire understanding of protein is that if you eat the local food, your baby is going to get kwashiorkor. So it’s really important that you buy this Nestlé stuff instead of the food that you already have access to that doesn’t cost sixty bucks.57



The eventual diagnosis of kwashiorkor as a form of protein deficiency that existed on a world scale thus opened the door to a global supplementation industry offering a quick fix to a problem framed as an outcome of uneducated mothers and unhealthy diets. For a variety of reasons, the fix was never realized, the most crucial determinant being a price point that forced caregivers to stretch minimum servings over several days thus leaving the infant undernourished. But posing culturally induced protein deficiency as the problem, and formula as the solution, allowed colonial states in an era of transition to circumvent responsibility for malnutrition while reinforcing gender and racial hierarchies that underpinned their waning authority.58

We will return to Williams’s legacy shortly, but it is important to emphasize that the relative veracity of her ideas seems to have had little to do with how they got taken up in the years that followed. More crucial was the fact that Williams’s reports appeared at a moment when the idea was taking hold that “the native food problem” was “not so much one of quantity as quality.”59 This assertion was articulated in an influential 1939 report, Nutrition in the British Colonial Empire, and bolstered the singular focus on kwashiorkor, which had been defined as a problem of protein deficiency, and thus on the nutritional makeup of the individual diet—an issue that the imperial power thought could be fixed with relatively minimal intervention.60 In contrast, undernutrition, from which colonial administrations shied away as an explanatory framework, represented a more systemic problem that could not be addressed within a reductive nutritionist paradigm.61 Framing kwashiorkor as the result of “native” ignorance and backwardness rather than an economic system built on low wages, resource extraction, the disruption of local food systems through the implementation of cash cropping, and the imposition of vast inequalities in wealth and status, allowed the imperial regime to evade responsibility for any increases in hunger, which were frequent in the years that followed.

Speaking to the political exigency of a focus on dietary composition, Nott writes that the preliminary reports that informed Nutrition in the British Colonial Empire were revised to remove any hint that the colonial system was driving pervasive malnutrition.62 This included missives from the Gold Coast that suggested, contrary to subsequent publications, that the most pressing nutritional problem was not a lack of quality foods but severe food shortages and the ongoing threat of famine.63 While the Ga understanding of kwashiorkor as the “disease the deposed baby gets when the next one is born” was to be gradually squeezed out of the narrow medical framing that took hold in the decades to come,64 Nott explains that a 1954 study listed thirty-two names for similar collections of symptoms across several African countries, “most of which suggest the same etiology of the disease—short birth spacing and short breastfeeding duration.”65 In other words, while it is possible that protein deficiency was a problem in some places during this period, there is a strong case to be made—as Nott demonstrates—that “the gendered pressures of colonial government,” which included pronatalist policies discouraging protracted breastfeeding and sexual abstinence, underpinned what Williams observed in her local practice.66

The reduction of the syndrome to a matter of poor diet, with little heed paid to the role of colonial policies in producing malnutrition, had several lasting effects. Symbolically, it allowed for the depiction of kwashiorkor as a failure on the part of African mothers, communities, and cultures by devaluing local knowledge and childrearing practices and pathologizing local diets. Nott refers to the recurring trope of an inadequate “African diet” linked to the “backwardness” of the African people, even as discussions of kwashiorkor were increasingly couched in medical language.67 Among the growing community of researchers studying the disease in the late 1940s and 1950s, Hubert Carey Trowell, a British physician stationed in Kenya and Uganda, was especially prodigious, and his writings exemplified this ambiguity. Trowell acknowledged that the syndrome (a label he preferred because kwashiorkor “is probably not a clinical entity”) was “recognized by many African tribes,” that it was related to the timing and environment in which weaning occurs, and that it was compounded by social conditions such as poverty and water shortages.68 But he also returned repeatedly to the “faulty” African diet and to ill-informed choices on the part of African mothers. To Trowell and his coauthor, Jack Davies, a pathologist who became a leading authority on kwashiorkor, a faulty diet comprised “little protein and fat, and much carbohydrate and roughage,” with one primary obstacle to an adequate diet being the absence of cow’s milk.69 Drs. John Fleming Brock and Marcel Autret, the authors of a landmark 1952 World Health Organization (WHO) report, were similarly preoccupied with the curative potential of animal milks; they also focused on what was perceived as miseducation, claiming that “with the best intentions, African mothers commit many grave faults in the feeding of their children.”70 Brock and Autret went so far as to propose that “it would not be too far-fetched to attribute protein deficiency, at least in part, to the backwardness of the African people.”71 According to Nott, “even in 1979,” Davies asked a Johannesburg audience, “How much did this nutritionally-induced apathy contribute to the docility of Negro slaves?”72 Aubrey Gordon argues that it was with this mindset and in this environment that the idea that “we have to get protein to poor people” took hold.73 Reducing kwashiorkor to a problem of nutrition, and placing a racialized notion of protein deficiency at the center of development efforts, also provoked what was to become a primary and highly contentious “solution” to the supposed protein gap: a transnational push to develop synthetic, high-protein foods that could supplement or replace local diets.



Protein as Savior: Food Surpluses, Nutritional Supplements, and the Rise of an International Public Health Regime, 1949–1974

The scale-up of such responses was made possible by the rapid development of international organizations in the wake of World War II, especially the FAO in 1945 and the WHO in 1948. At the 1949 inaugural joint meeting of the agencies to coordinate their nutritional plans, kwashiorkor was the second item on the agenda. Records suggest that officials were concerned about “disturbingly high” mortality rates in some parts of Africa and that they were starting to postulate that kwashiorkor in infancy was to blame for high rates of cirrhosis among adults in Africa and Central America.74 While Carpenter notes that there were “no suggestions as to what nutritional deficiencies might be responsible for the condition,” the joint committee nonetheless “urged that more animal milk should be made available for weanlings.” They went on: “Where that was difficult, the production and use of foods and/or preparations which can act as a partial substitute for milk should be vigorously encouraged.’ ”75 This was a period in which the United States was amassing a huge surplus of milk and struggling to find ways to dispose of it (see chapter 3). As protein critic Donald McLaren wrote, “It was clearly more satisfactory in every respect to dump it in developing countries than to have to bury it in the United States as was contemplated by the Department of Agriculture at one point.”76 Deemed a cheap and efficacious protein for “making good the deficiencies in the diet of the poor,” millions of tons of dried cow’s milk were shipped to the Global South over the ensuing decades.77

While protein-as-milk was lurking in the background as a solution in search of a problem throughout this period, its emergence as a dietary champion was not straightforward. Propelled by a resolution at the 1949 meeting recommending that the WHO conduct an inquiry into kwashiorkor, South African physician Brock, and pharmacist Autret (leader of the nutrition division of the FAO from 1960 to 1971), undertook a tour of Africa. Brock and Autret’s report is thorough, and at moments tentative and nuanced. For instance, at one point they write, “Knowledge of the nutritive value of African foods is steadily increasing but still remains insufficient. In particular, little is as yet known of the amino-acid content of the proteins in the vegetable and even animal foods which are included in African diets.… In the existing state of knowledge, it is hard to establish a precise relation, in scientific terms, between kwashiorkor and nutritional factors.”78 They also note tensions around cash cropping. Brock and Autret offer no criticisms of colonial economic policy, and ignore entirely the destruction of Indigenous food systems and correlated health impacts wrought by the shift to export economies, but they do include in their discussion of kwashiorkor prevention “the importance of increasing the production of food crops for local consumption” and note that “the policy adopted should take account of the real needs and interests of the African in each individual territory.”79 However, the apparent absence of kwashiorkor in areas where there was a relatively plentiful supply of meat, fish, and milk, and the apparent success of treating symptoms with skimmed milk or “good-quality vegetable protein sources,” led Brock and Autret to identify protein deficiency as the cause of the condition.80 Their report concluded with what was to become a much-quoted statement: that kwashiorkor is “the most serious and widespread nutritional disorder known to medical and nutritional science.”81

The authors reached this conclusion based on visits to just ten hugely diverse African countries and, as McLaren pointed out in the exposé that gave the protein fiasco its name, made few references to other deficiency diseases or to different parts of the world, despite the universal nature of their conclusion.82 Brock and Autret’s report was accepted at the second session of the joint committee in 1951 and resulted in a commitment to increasing the provision of locally produced plant proteins to combat the syndrome. A third session was held the following year, where reports of the condition from “an increasing number of countries,” including India, were discussed. Concomitantly, a more singular focus on protein emerged along with the use of the label protein malnutrition.

A conference on protein malnutrition, held in Jamaica in 1953, drew twenty-six participants “from every continent” as the idea of a crisis spread.83 Although the beat of the protein drum persisted, not everyone present was convinced that protein malnutrition was responsible for the common set of symptoms under discussion, and participants acknowledged that there were local variations in symptomology that were deemed to be “caused by deficiencies in one or more of half a dozen nutrients.”84 Prominent Indian nutritionist Coluthur Gopalan was among the skeptics, noting, as he continued to do throughout his long career, that the diet of children growing up in poverty tended to be low in calories. In taking this position, he and his allies ensured that a lack of calories persisted as a possible explanation, along with the role of infection, as a stimulant to kwashiorkor’s emergence.

According to Carpenter, one point of consensus centered on the idea that skim milk had proven to be the most effective treatment “everywhere,” though attendees agreed that locally available plant sources would need to be developed, and they learned of research in both Mexico and India showing that bean-based mixes helped cure kwashiorkor symptoms. But with a surplus the United States was eager to unload, milk persisted as the preferred solution. To this end, delegates learned that during 1953, a by then seven-year-old United Nations International Children’s Emergency Fund (UNICEF) had distributed enough dried skim milk to provide approximately 9 grams of protein per child daily to Belgian Congo and Ruanda-Urundi.85 In this instance, “it was judged that the condition of the children had improved.”86 UNICEF’s role in milk promotion predated international concern about protein, but the perception of the protein gap and responses to it aligned neatly with the ideology that “civilization followed the cow.”87 Scott-Smith writes, “In its earliest days, UNICEF had, in the words of its official historian, been a ‘giant organizational udder’: a proselytizer for milk, a worshipper of milk, which was presented as the key to nutrition.”88 While UNICEF remained focused on milk as a category well into the 1960s, it gradually began to incorporate the idea of milk substitutes into its efforts as the narrowing of a focus from food to nutrients, and to protein specifically, intensified.89
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FIGURE 2.1. A shipment of powdered milk, funded by the Canadian government, arrived in Bombay on October 15, 1959, as part of the UNICEF milk feeding programs in India. Workers unstack bags of powdered milk aboard the vessel. UN Photo.


The rush of protein-focused meetings continued with gatherings in 1954, 1955, 1957, and 1960. While members at the 1955 conference agreed to lower the recommended protein allowance for adults, claiming that previous levels based on intakes in Western countries were unrealistic and had no scientific basis, contestations remained anchored within the nutrition science paradigm. As a result, considerations of the social and economic conditions that might be producing malnourishment were largely excluded from the agenda. It was at the 1955 meeting that milk was proposed as a “reference protein” to determine the amino acid requirements for infants and young children.90 It was also here that Autret noted that the FAO’s first priority was to develop milk production wherever that was practicable. This priority reflected the aspiration of partners such as UNICEF to move away from emergency feeding using surplus European and US cow’s milk and toward the establishment of a dairy industry in the Global South.91 But Autret was well aware of how difficult that would be, and went on to say, “The next approach is how to use for feeding children various protein-rich foods now used for animal feeding only. Of one million tons of fishmeal now being produced in the world each year, 30 to 40 per cent … could be used for feeding children. In Africa … 500,000 tons of peanut meal are available, which might well be turned into an edible protein food; there are also large quantities of soy flour.”92 It is here that we see a focus on culturally alien, techno-foods “from nowhere” emerge as solutions to the alleged protein gap.93 Gopalan pushed back with a systemic critique, arguing that “a greater contribution to the prevention of protein malnutrition in certain regions of the world may lie, not in supplying supplements, but just in eradication of malaria, the improvement of poor home economic conditions, etc.”94 But the march toward new protein-rich supplements continued apace. Some experts voiced concerns about the safety of untested materials. But according to Carpenter, others argued that “where similar products had been fed for years to young chicks and pigs, it seemed unreasonable to hold them back from infants.”95 Thus, when the joint committee met for the fifth time in 1957, it announced that it had now moved from the research and analysis stage to the development of preventative measures “including the effective use of protein-rich foods other than milk.”96

The shift toward the development of new commodities had been further consolidated in 1955, when the WHO established the Protein Advisory Group (PAG) of the United Nations. With financial support from the Rockefeller Foundation and UNICEF, PAG was charged with advising the FAO and UNICEF on the “safety and suitability of proposed new protein-rich food preparations” to combat undernutrition.97 The criteria for the development of these preparations reflected the principle that locally produced, culturally acceptable, safe products that could supplement rather than replace existing foods were the desired outcome. However, this goal proved to be hard, if not impossible, to fulfill, despite efforts to enlist appropriate expertise and the investment of considerable resources. Clinical nutritionists on PAG were soon joined by food scientists, technologists, and marketing experts. Social scientists were later invited to join the effort, with a 1960 conference in Cuernavaca, Mexico, emphasizing the importance of understanding the culturally specific character of diet when introducing alien foods.98 The arrival of social considerations did not translate into bigger questions about the underlying premise of the enterprise, however. For it was also at this conference that leading Mexican pediatrician Federico Gómez Santos proposed that “growth failure, based on weight-for-age, be used to define the prevalence of protein-calorie malnutrition.”99 In back-to-back conferences in 1963 and 1964, a sense of urgency and a focus on infant size continued to build, and the report from the 1963 conference proclaimed that “the present situation was so grave that it should be recognized as an emergency.”100

By 1968, international organizations had declared a global emergency. A UN report titled International Action to Avert the Impending Protein Crisis made the argument that an inadequate protein supply was a threat not just to public health but also to “world peace and stability.”101 Two years later, the FAO framed the problem similarly in a report titled Lives in Peril: Protein and the Child (1970).102 By this time, it was evident that US milk surpluses were much smaller than predicted and that generous supplies of powdered milk had begun to evaporate.103 Both reports thus emphasized supplementation, with recommendations that included fortifying ordinary sources of plant protein with essential amino acids (the UN report) and promoting protein food mixes (the FAO report). In 1971, a UN panel of experts followed up with Strategy Statement on Action to Avert the Protein Crisis in the Developing Countries.104 These documents included claims that in some areas up to 50 percent of children aged one to fifteen years were suffering from protein-calorie malnutrition, with “stunted physical growth” the symptom that most often emerged as the focus of concern. This panel built on the 1957 proposals by adding a focus on genetically engineered single-cell protein sources, synthetic amino acids, and the development of research and training centers and initiatives to deal with the crisis. The estimated cost of implementing these proposals, according to Carpenter, was $75 million, “but they were well received by the General Assembly and the UN Secretary General,” and the work of the PAG was broadened: The World Bank became an additional sponsor in 1971.

The declaration of a global emergency opened the floodgates to Western governments and their industry partners eager to build a market for high-protein foods. While a 1966 report from the FAO/WHO Expert Committee on Nutrition lamented that industrial production of protein concentrates was “slow and uncertain,” a steady stream of unappetizing prototypes was developed during this period.105 These included a single-cell protein cultivated on oil, developed by British Petroleum; a leaf-protein concentrate generated by putting inedible leaves through a centrifuge; a fish-protein concentrate made from offal left over from filleting; and Chlorella, an algae grown on sewage.106 Noting the particular unpopularity of Chlorella, Nott writes, “Nonetheless, as food grown entirely on waste, it did represent the crowning achievement of modernist nutrition and is still available, marketed as a health food.”107 These concoctions all ultimately flopped. But they nonetheless helped consolidate what Tom Scott-Smith calls the “high-modernist” approach to nutrition, in which culturally alien, high-protein foodstuffs intensified the “continuing dislocation of nutrition from food” and undermined communities whose ability to feed themselves had been decimated by the enforcement of colonial trade priorities.108



Protein’s Fall, 1974 and Beyond

Efforts to address the protein gap through techno-supplements may have floundered, but the idea of the gap, and its urgency, continued to build into the early 1970s, even as long-standing pockets of resistance to the assumption that protein deficiency was the main driver of malnutrition began to take hold. Skeptics included Cicely Williams herself, who had spent years trying to “debunk kwashiorkor,” or more specifically, the idea that the disease emerged from a singular deficiency of protein.109 As Konotey-Ahulu wrote of a 1986 meeting with Williams, “We were both greatly baffled why so many of today’s experts (especially those who have little experience of a tropical sojourn) find it difficult to accept that ‘kwashiorkor is the result of a social pathology before it is the outcome of a biochemical pathology.’ ”110 Konotey-Ahulu maintained that kwashiorkor was an outcome of the “birth position” of the sufferer and could be fixed if parents were able to afford a more varied and proteinous diet for children who were still being weaned when their next sibling was born. For him, Williams, and indeed for many of today’s experts, the problem wasn’t and isn’t just amino acid deficiency, but some combination of birth order, financial means, a maize-only diet, and lack of protein. In this view, kwashiorkor is a highly contextual syndrome (as most are). But the social and regional specificity of the diagnosis got lost when it was scaled up into international guidelines that failed to reflect the evidence that was available. These guidelines were then applied not just to the rest of Africa—in itself an unfathomable leap—but to the developing world as a whole.

Konotey-Ahulu’s skepticism gives weight to Nott’s claim that doubts about the causes of kwashiorkor and the idea of a protein gap emerged largely from those living and working in the Global South, doubts that in the short term continued to be overridden by the “Western medical consensus.”111 For example, C. Sathyamala, a physician-epidemiologist and development studies scholar, explains that framing kwashiorkor as a global problem was a spur for Indian nutritionists such as Gopalan and P. V. Sukhatme, a statistician with the FAO, to put forth a counter-discourse questioning the generalization.112 Gopalan’s early challenge to the understanding of kwashiorkor as a purely protein-deficient state later came to be bolstered statistically by Sukhatme, who found that a cereal-based diet adequate in calories was also adequate in protein. In a retrospective article on his role in ending the fiasco, McLaren acknowledged that his “was by no means a single-handed protest” and also pointed to the work of Sukhatme, who had been insisting during the same period that “food-consumption data pointed to a deficit of energy rather than of protein.”113 Alluding to the ongoing influence of former colonial officers even after colonial governments had been overturned, Ghanaian medical pioneer Fred Sai noted with reference to Ghana’s nutrition program, “You can overthrow a government very much more readily than you can change members of the civil service.”114

The early 1970s was also a period when internationalist, leftist campaigns focused on global inequality and the systematic underdevelopment of the Third World by colonial and neocolonial powers gained ground. US pediatrician Derrick Jelliffe’s 1972 work on “commerciogenic malnutrition,” a term he used to describe malnourishment resulting from the “thoughtless promotion” of commercial milks and infant foods, was especially influential.115 While hunger had long been recognized as a market to exploit, Jelliffe unveiled how capitalist enterprise could generate hunger.116 McLaren provided a concrete example in his writings on the fiasco, where he observed that bottle feeding in unhygienic conditions actually caused marasmus.117 These critiques were taken up by organizations such as War on Want in the United Kingdom, whose “Baby Killers” report inspired the Nestlé boycott and became a catalyst for decades of organizing against a capitalist food system that produced wealth for the few and hunger for the many.118

Eventually these critical voices gained traction, international agencies started to recognize the limits of protein supplementation, and understandings of the relative role of protein in global malnutrition began to shift. Revised clinical assessments of kwashiorkor patients found them to be deficient in calories as well as protein (a status that became known as “protein-energy malnutrition”) and a series of papers was published suggesting that smaller amounts of protein were necessary to prevent and treat kwashiorkor in infants than previously thought. In response, the UN slashed its recommended protein allowances, “unwittingly” closing the protein gap in the process.119 It wasn’t until July 1974, however, when the Lancet published “The Great Protein Fiasco,” that the need for radical change was widely and publicly acknowledged.120 The timing of McLaren’s argument was crucial: Despite intense efforts to address the so-called protein crisis over the preceding decades, more children were suffering from malnutrition “than ever before.”121 This situation had unfolded even as considerable resources had been wasted on research projects, conferences, and food experimentation and development, McLaren contended, sarcastically suggesting that “instead of cost/benefit analysis, someone should calculate a cost/detriment analysis.”122
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FIGURE 2.2. A World Food Conference under the UN General Assembly held in Rome from November 5 to 16, 1974, addressed the issue of global famine and hunger as the tide began to turn against protein primacy. UN Photo/F. Lovino.


Amid turf battles, infighting, and increasing evidence that a change in direction was required, not to mention a famine in Bangladesh that had killed an estimated 1.5 million people by 1974, the WHO decided that PAG had outlived its usefulness, and the group was disbanded. The following year, the UN’s Advisory Committee on Coordination met to determine why, “ ‘despite overwhelming moral imperatives,’ the UN and partner governments had not produced a strategy for the elimination of hunger and malnutrition.”123 One answer is that questions raised about protein and kwashiorkor had “simply become a justification for more research,” in Scott-Smith’s framing of the problem, a point McLaren took further in the Lancet, where he claimed that the nutrition-industrial establishment had blocked any attempt to widen the focus beyond protein. Scott-Smith goes on to note that even John Brock, coauthor with Autret of the influential 1952 report, admitted in his own 1974 Lancet article that human needs were not driving research: “We could have described many undernourished and marasmic African children,” Brock said, “as they were all around us. But they did not represent what we had come to study.”124 One year later, leading advocate of the protein problem Dr. John Waterlow coauthored an article in Nature titled “The Protein Gap,” which acknowledged that no gap existed and that sufficient energy intake was all that was required for children in developing countries to be adequately nourished.125 The real problem, experts now claimed, was food supply. As a result, the very idea of protein malnutrition was “suddenly discarded,” and other orthodoxies (namely a focus on micronutrient malnutrition) emerged in its wake.

To put it bluntly, the efforts of the UN and its member governments to address malnutrition through a focus on protein supplementation were a dismal failure, laying bare the mechanisms by which people’s nutritional needs are shaped by geopolitical power. Taking such mechanisms as our lens, the story might be summarized this way: The rapid intensification of Western agricultural production in the first half of the twentieth century led to market yields that exceeded what was necessary to build the strong colonial bodies that would capture, expand, and defend colonial territories. The growth of industrial agriculture was predicated on the decimation of Indigenous food systems and ecologies both at home in the United States (through cattle colonialism) and abroad. The food insecurity that resulted in turn built demand for nutritional supplements derived from non-Indigenous, energy-intensive, industrialized food sources that usually cost more to produce than the local crops they were designed to replace.126 With a long-standing reputation as a “charismatic nutrient,” protein deficiency was readily identified by researchers as the primary driver of malnutrition, though clear evidence for this supposition never emerged. The singular focus on protein was compounded by a rapidly expanding nutrition science culture in which researchers chase grant money, covet seats at the global policy table, and seek to “ ‘make a case’ ” for the importance of “their nutrient.”127 It was also a moment when optimism about the promise of techno-capitalist solutions for resolving world problems was running high, and protein in its molecular, high-modernist form was a readily adhesive partner. This is not to say that there weren’t children suffering from inadequate protein intake but, rather, that protein deficiency was not an independent cause of malnutrition across the Global South, as protein crisis proponents claimed. Protein deficiency was construed as such largely because of Western culinary and corporeal norms rooted in racist assumptions and arrogance, not reliable evidence.



Conclusion

In 2000, twenty-six years after his historic intervention, McLaren revisited the fiasco. Claiming that “PEM [protein-energy malnutrition] is now recognized to be a complex, deep-seated, and massive public-health problem that will respond only to general development,” he declared with some satisfaction that the fact that “the protein-rich food mixtures and all the other trappings of the fiasco have long disappeared is evidence that that particular fallacy is long dead and gone.”128 While there is general consensus that the period from the mid-1970s to the present has been dominated by a micronutrient paradigm,129 McLaren’s assessment seems optimistic and sweeping from today’s perspective. As Richard Semba explains, the intense focus on the “protein gap” may have diminished after the mid-1970s, but expert committees of the FAO and the WHO have continued to address protein requirements and quality, issuing reports in 1973, 1985, 2007, and 2013.130 Moreover, the science of protein in relation to malnutrition is far from settled. “Recent studies challenge the widespread assumption that young children in developing countries receive sufficient dietary protein,” Semba notes, going on to lament that almost fifty years after the Great Protein Fiasco concluded, “the protein and amino acid needs for children in the first 3 years of life, or the first 1000 days when children are most vulnerable to stunting, remain poorly understood.”131 Semba is part of a revived push to reconsider the role of protein and other facets of food quality in “stunting,” specifically the efficacy of milk and meat because of their “strong association with linear growth in children in developing countries.” Semba also points to the “renewed emphasis” on technological solutions to protein malnutrition, a shift that is part of a broader return to food supplementation in development projects.132

At the start of the 1990s, the harmful impact of structural adjustment policies and the reduction of state-financed nutrition programs on malnutrition rates was increasingly evident. Nott notes that inpatient mortality for malnutrition stood between 20 and 30 percent at this time—the same rate as in the 1950s. This sorry situation gave “nutritionists renewed purpose and space to operate,” Nott claims, and a rash of new treatments emerged.133 For a variety of reasons, including that they don’t require refrigeration and can be used without admission to a hospital, these new treatments have helped slash mortality rates. Plumpy’nut, a “protein packed” oil-based paste developed in France, is the most prominent and widely acclaimed of these foods. Tom Scott-Smith is among the critics of this “miracle” treatment and “magic commodity,” noting that it does nothing to address the structural injustices at the root of poverty and malnutrition and that it facilitates the increased involvement of the private sector, facilitated by the UN, in the management of malnutrition through engineered foods.134

Technofixes aside, nutrition scientists and international agencies remain generally cautious about overemphasizing the role of protein in malnutrition. Yet true to form, protein has found other agendas to which it can adhere. In the years since the idea of a protein gap lost steam, debates about appropriate protein intake among the satiated classes in the Global North have emerged in its wake. As concerns about chronic disease and an individualist emphasis on managing one’s lifestyle and wellness have risen to the fore, so too has the marketing of nutritional fixes. In the 1970s, protein began to appear in health food stores, often in the form of individual amino acids ascribed with properties that might lead to fat loss, renewed energy, or resistance to aging.135 Frances Moore Lappe’s best-selling book, Diet for a Small Planet, also helped drive sales.136 Here Lappe made an argument for environmental vegetarianism, but because she feared that readers would worry about insufficient protein if they were to follow such a diet, she made an argument for combining proteins, by which eaters must attend carefully to the particular blend of plant foods consumed at individual meals to ensure optimum protein intake. While Lappe later changed her mind about the need to adopt a scientific approach to protein combination, acknowledging instead that eating a variety of vegetable foods throughout the day would provide adequate amino acids, her book had the effect of driving a focus on protein and protein supplementation among the many followers who were inspired by her work.

By the 1990s, according to Carpenter, the major share of amino acid supplement consumers were bodybuilders, many of whom were inspired by advertisements in muscle magazines espousing the anabolic or tissue-forming properties of their wares.137 As we discuss in chapter 4, new disease categories linked to the idea of protein deficiency among relatively affluent Westerners have emerged since the 1990s; the most prominent of these is sarcopenia, or loss of muscle mass with aging. And as we explore in chapter 5, the same period has seen protein supplement use among fitness enthusiasts and athletes spread far beyond bodybuilding to a much broader range of health, food, and fitness cultures, albeit with an enduring homology between protein, muscles, and masculinity leading the way. These shifts have helped generate fresh markets for high-protein foods and unlock profitable avenues of knowledge production for scientists across a range of fields beyond global nutrition.

As these chapters will attest, despite the Great Protein Fiasco, despite the “protein gap” being labeled nutritional science’s biggest error, and despite heightened awareness of the environmental implications of many high-protein foodstuffs, today we are once again living through an age of protein boosterism. Protein-centric thinking hasn’t disappeared in the wake of these errors and controversies, but is instead thriving in “protein cultures” such as the low-carb diet movement and sport science research, where protein’s role in bolstering athletic bodies remains a leading area of interest. Thus, contra to extant histories, we suggest that protein flourishes because of fiascos and gaps, not despite them. This is a story not of a mistake but of a shape-shifting continuity by which protein’s allure adapts to new contexts, helping reproduce globally stratified and physically embodied dichotomies between healthy and unhealthy bodies—in concert with responsibilizing discourses of development and lifestyle.








3
FROM GUTTER TO GOLD



A Political Ecology of the Protein Powder Industry

These … components of whey, notably the proteins and peptides, and their properties … have helped transform whey from a waste material that has often been shunned, to a valuable dairy stream containing a multitude of components available for exploitation in the agri-food, biotechnology, medical, and related markets.—Geoffrey Smithers, “Whey and Whey Proteins—From ‘Gutter-to-Gold’ ” (2008)

This chapter travels across the Atlantic to midcentury North America, where the rapid industrialization of dairy agriculture and its ecological fallout played leading roles in the commodification of whey—by far the most common source of protein supplements. Beginning in this place at this time means skipping over the vast history and countless encounters and innovations hitherto shared by humans and whey. Humans have been making use of this coagulated liquid as pig feed, fertilizer, and food for about eight thousand years, or at least since it was noticed to separate naturally from milk and cheese in the Fertile Crescent.1 Whey in this curdled, semisolid state has been a constant in what is known of human civilization, its dense capacities having been put to work in artisanal recipes and medicinal potions long before its contemporary manifestation as a health and fitness supplement. But whey’s remarkable transmogrification into the powdered form with which it is now synonymous occurred relatively recently, in the postwar United States.

A storyline is already appended to these changes, one that loosely follows from food industry consultant Geoffrey Smithers’s summation in our epigraph. It goes something like this: Faced with enormous quantities of toxic whey effluent generated by intensive dairy production during a period of accelerated agricultural development, capital investment and technoscientific ingenuity responded as one to address whey as an environmental problem, resulting not only in a solution to those problems but a multibillion-dollar protein powder market. In broad strokes, this is whey’s official biography, and as one might expect given the cast of agribusiness enthusiasts who tell it, it is a triumphant tale of whey ascending from problem to product out of the tumult of dairy industrialization. The environmental problem of whey is left behind as quickly as it is invoked, serving only as a plot point that emphasizes this remarkable achievement. Every whey-infused smoothie, shake, and bar that makes up the contemporary protein powder market serves as a testament to this success.

Our version of whey’s twentieth-century biography diverges from the established rendition. While we work within its general parameters, we do so with a sensitivity to protein’s elusiveness, dynamism, and multiplicity that casts this story in a different light. Whey has indeed charted a path from noxious effluent to nutritional commodity over the past half century, but its trajectory has been shaped by a messy ancestry of techno-innovations, industrial agricultural excess, capitalist imperatives, dairy cow exploitation, environmental campaigning, and a broader biopolitical shift toward the optimization of bodily health. In place of a simple ascendance from agrarian excess to pollutant to commodity, we find a less linear journey, one in which whey’s potency is the source of both its vital power and its deadly effects. As we will see, even where that potency is harnessed toward productive physical and economic ends, whey is never quite purified of its past, even once it is ingested. Instead, those qualities are deferred and displaced through the bodies of those who consume it, who must undertake certain kinds of athletic and metabolic work in order to process this substance and realize its promises. This metabolic labor, we suggest, is seldom figured in theorizations of social metabolism, just as socio-ecological questions and concerns almost never find their way into dominant understandings of metabolism as an individuated, intrabodily process.

In this chapter we attend critically to whey’s production, ingestion, metabolization, and excretion, tracking technoscientific attempts to manage the unruly and environmentally destructive proteins by which it is constituted. In doing so we confound whey’s official biography by attending to its capacities of refusal in biological and ecological systems that seek to purify its toxicity and profit from its potential. This means charting how protein travels and mutates through and with bodies and machines in a dance of dispersion and assemblage that creates surpluses of value and waste, strengthening some bodies and compromising others along the way. Through discussions of its nebulous character as both noxious waste and hyper-refined source of value, its emergence through crises of milk and cheese production, and its lessons for understanding the socio-ecological embeddedness of protein metabolism, we argue that whey’s evasion of total capture in this complex choreography is one of its defining characteristics. It refuses to acquiesce entirely to the attempts of agribusiness and biomedical professionals, as well as those of consumers, to harness its vitality, and refuses to be purified entirely of the nitrogen density that make it so potent in the first place. As such, whey is exemplary of the complex constellation of economic, ecological, technoscientific, governmental, and affective-corporeal dimensions involved in protein’s broader cultural ascendance. To see how, let us begin at the end of this convoluted set of processes, with whey in its commodified, hyper-refined form.


Whey, Waste, and (Bio)Value

The image of whey protein most familiar to consumers is of a magical powder endowed with abundant benefits. Fitness instructors, exercise scientists, dietary influencers, protein marketers, and dairy industry lobbyists strike a chorus of praise about the wonders of protein powder consumption, which are proclaimed to range from enhanced musculature and lower blood pressure to glossy hair and sharpened acuity. Such is the power imbued in this elixir that even seemingly unhealthy products such as beer and ice cream now come infused with whey protein in expensive artisanal concoctions. We venture that if you have not had the virtues of protein powder extolled to you by a health and fitness professional, you have almost certainly been targeted by food marketing and labeling in which the importance of protein is conveyed in grams, servings, and desirable images of vitality.

While all sorts of expansive claims are routinely made about protein writ large, protein powders are an increasingly common means of consuming protein—even for those who may not realize that their snack or beverage is infused with this substance—and whey powder is the most popular variant in this saturated market. Promotional claims may take the form of recommendations from a physician or coach, click-friendly lists on health and exercise websites, or text on the plastic tubs of powder and whey-infused products that line supermarket shelves and fill online shopping carts. Some of the hype around whey’s benefits can of course be attributed to the logic of advertising that pervades consumer capitalist societies, which makes particular demands of different populations in relation to food.2 Yet the discourse promoting whey protein reaches across the commercial and the scientific, the popular and the prescriptive, and is at least superficially consistent in its content and reverential tone, blurring the ever-fuzzy borders between health, fitness, and consumption. This means that, if it is debated at all, whey’s value to the bodies and minds of its consumers is considered almost entirely in degrees of magnitude, in terms of just how much it can enhance those who ingest it. Where questions do arise, they tend to concern which combinations of bodily labor, exercise habits, and concomitantly ingested foodstuffs might best draw out whey’s fortifying properties. Whey’s status as a health elixir, a nearly ubiquitous reputation within health and exercise cultures and (sport) scientific epistemologies, is not troubled by this discourse.
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FIGURE 3.1. Protein supplements are commonly available in powdered form and are typically packaged in large plastic tubs, reflecting their widespread use in fitness and nutrition contexts. M. Verch. CC BY 2.0.


To speak of whey protein as waste, then, is to diverge starkly from prevailing associations with health, vitality, and value of different kinds. The material form this commodity takes is a starting point for understanding why whey’s status as a waste product seems so counterintuitive. Whey protein immediately defies associations with waste through its appearance as a filtrated, concentrated, desiccated white powder: a granular, molecularized form ostensibly free of all that lacks use or purpose. It remains for us a curiosity that this powdery substance has become so synonymous with liveliness and vigor despite its appearance as dead, inert matter, perhaps as far from vitality and health as one could render or indeed imagine any foodstuff. Take, for example, two forms of whey powder that are presented as contrasting products in the marketplace, whey “isolate” and whey “concentrate.” Whey isolate goes through more intensive processing than whey concentrate, which is understood to reduce the fat and carbohydrate content of the former, and typically to make it more expensive. But in each case, whether isolate or concentrate, the inference is that whey is processed to eliminate excess matter and that the more refined the processing, the purer the product—unless we count the plastic tubs.

Scientific accounts of whey’s effects within the body bolster this impression of wastelessness and of hyper-refinement. Whey scores highly in various protein assessment scales, including its biological value (how efficiently the body absorbs nitrogen from a particular protein source) and the FAO’s current metric, the Digestible Indispensable Amino Acid Score (how efficiently the small intestine absorbs amino acids). The high ranking of whey protein in these metrics translates into an especially valuable quality for consumers: the speed of metabolization. Whey is listed among the quickest forms of protein to metabolize, indeed the quickest in several of these ranking systems. The benefits of speedy replenishment to athletes and bodybuilders are fairly obvious: The sooner one metabolizes protein, as exercise science tells it, the sooner one is repairing and regenerating muscle tissue damaged through intensive exercise. But there is a wider, more diffuse appeal of speed for consumers who may not be athletes or even fitness aficionados but who are increasingly used to time being measured in terms of efficiency and productivity, for whom speed itself signals value. By this measure, whey sits in contradistinction to notions of waste in part because it seems to waste no time in realizing its potential. Unlocking its resplendent promises is accordingly simple and swift: Just purchase foodstuffs already infused with whey or add it yourself to shakes or smoothies, mix consumption with athletic labor or “exercise”—or any calorie-burning activity, depending on whose advice you take—and the benefits will soon be yours to reap.

When metabolic speed is added to whey protein powder’s visual and sensory qualities of hyper-refinement, its status as the foremost deliverer of protein’s über-nutrient potential becomes easy to understand. There are some caveats to be found if one dives into scientific debates about protein metabolization, where questions about what else was consumed alongside protein, the sleeping patterns of the individual in question, and matters of urea excretion inform attempts to measure the “true biological value” of protein. Alluring as this quest for truth may sound, our own epistemological leanings teach us that digging deeper into essences to excavate true value is less revealing than expanding one’s analysis out to apprehend the social conditions in which some things are constituted as valuable and others as waste.

Thinking about the social treatment of waste in consumer capitalist societies aids an understanding of whey protein as a multiplicitous substance that variously manifests as valuable or wasteful, productive or polluting, depending on the context of its materialization. Waste calls to mind something worthless and thus discarded, whether fast fashion, digested food, or some other object suspended between usefulness and nothingness. In industrial societies, waste is hidden away in containers, pipes, treatment plants, and landfill sites wherever possible, and spills into sensory proximity only when social processes of erasure are disrupted or exposed, or when efforts to maintain its invisibility do the opposite. This latter point is captured by John Scanlan in On Garbage, where he gives the example of how the “great cleanup” of the nineteenth century, which forced food retailers to protect food from contamination and spoiling by utilizing new forms of packaging and storage, “paradoxically creates more material garbage, which in turn constitutes part of the greater problem of environmental degradation that we are told threatens life on a far larger scale.”3

Mary Douglas’s anthropological insights about waste are also called to mind here. Douglas famously argued (via William James) that the constitution of dirt is culturally variable and contingent on social norms and cues, such that dirt is less a verifiable essence, wherever it appears, and more “matter out of place.”4 Similarly, theorist of science and technology Bruno Latour called this convoluted process of sorting matter “purification” and identified it as a quintessential characteristic of modernity. In adhering to the fantasy that the world can be neatly carved up and contained in dual categories of pristine nature and man-made society, or in this case clean, “pure,” decontaminated food and the dirty processes of its production, modern societies increasingly create “hybrid” entities (e.g., plastic packaged food) that blur these boundaries further and proliferate their contradictions.5 And in the twenty-first century, when these hybrids are reproduced at an unprecedented rate and scale, maintaining this semblance of invisibility is increasingly important and ever more difficult. Whey thought through this schema is “purified” not because of its inherent purity or any aesthetic or biochemical qualities but, as we will soon see, because of the extraordinary and never-quite-complete attempts to strip it of its inherent toxicity and from the multiple lifeworlds implicated in its creation.

Thinking about waste as an inevitable outcome of efforts to purify commodified food of its production processes takes us toward an understanding of whey as more than a biochemical property or nutrient. In the process, whey reminds us that waste is not in fact a fixed category, does not necessarily lack worth, and does not indicate the end of an object’s life cycle. Viewed over a longer historical period, and with a socio-ecological sensibility toward understanding its materialization, we can see how whey confounds distinctions between what constitutes waste and what constitutes value. This is vividly illustrated by whey’s materialization as a hazardous outcome of dairy overproduction and its constitution as a waste product, which together formed the impetus for its twentieth-century transformation.



Got (Too Much) Milk? Resolving Crises of Dairy Overproduction

In his ethnography of hog factory farming in the United States, Alex Blanchette notes that since the 1990s “agricultural colleges have tried to invent schemes that would turn [hog] waste into the ‘the new black gold (i.e. petroleum).’ ”6 Hog fecal matter pools in the vast “manure lagoons” that result from industrial-scale raising, feeding, and killing of hogs, creating more semitreated waste than the sum of 50 million people. Evidence is growing that these craters of animal waste, hundreds of which mark the landscape of the Great Plains and Midwest of the United States, become airborne in high winds and can even “affect regional microbial ecologies through horizontal gene transfer,” spreading not just the obvious odors and particles but also, potentially, antibiotic resistance.7 That this is framed as an “environmental problem” begetting research and investment rather than a consequence of tearing asunder the balance between crops and cattle as “arbiters of each other’s growth” exemplifies how industrialized agriculture positions itself as a provider of solutions to the problems it has wrought.8 And in this case, as so often, the solution centers on rendering something of economic value from the hazardous wastelands of hog farming.

For inspiration, those agricultural colleges charged with turning hog waste into the “new black gold” might look to the response of dairy farms to their own waste production in midcentury America. They would encounter there a similar story of the ecological damage resulting from industrial-scale dairy production and, if adhering to industry-sponsored research and reports about whey, would learn of its ostensibly triumphant ending in the form of a market for whey protein currently estimated at around US$10.26 billion, narrated by industry insiders and corporate researchers such as Geoffrey Smithers as an ascendance from “gutter-to-gold.”9

Much like the advent of the advertising and financial credit systems that took off in the early twentieth century, many food production innovations at this time were intended to avert capitalist crises of overproduction. The yields of industrialization required demand for goods to match an unprecedented scale of supply, and nowhere was this more evident than in the growth of milk in the American diet. Demand for canned milk, in particular, had skyrocketed during World War I, when dairy farmers had ramped up production to provide soldiers with sustenance overseas. After the war, the demand for milk no longer reached those heights, and dairy farmers were left with enormous surpluses and high production costs. Responding to this economic downturn and to the threats of dairy farmers to organize unions in the 1930s, federal programs were set up to intervene. In 1946, for example, the National School Lunch Act was passed by the US Congress. This Federal Law proclaimed fears about poor childhood nutrition, and part of its remit was to mandate that every school lunch include “between one and a half to two pints of milk.” In this act, biopolitical anxieties about the vitality of future populations merged with economic interests and concerns in the shape of a nationwide intervention in children’s nutritional intake. Despite this and other ensuing government interventions, including a boom in instant milk powder production in the 1950s discussed in the previous chapter, human consumption of cow’s milk reached its peak in the United States during World War II and has been in decline ever since.10

This downward trend in milk consumption led to whey’s incarnation as powder, albeit via a convoluted path. Health concerns about milk have their own history owing to its high susceptibility to bacterial growth. The introduction of pasteurization in the early 1900s played a decisive role not only in ridding milk of certain pathogens but also in extending its shelf life, and in turn expanding the operable distances between dairy production and consumption. The healthiness of milk consumption nevertheless remained contested through twentieth-century fluctuations in demand. Heightened public awareness that milk is nutritious for calves but hard to digest and nutritionally unnecessary for humans, not just among those who are diagnosed as lactose intolerant, has spread widely in the United States and beyond. Specific concerns surrounded the health effects of feeding hormones to animals that are then ingested by the humans who eat them, something that is endemic and well documented within the factory farming system. These concerns are buttressed by the range of other, “alternative” protein sources now available to those put off by cow’s milk. And compounding each of these factors is the animal rights advocacy that has challenged the mass incarceration, torture, and slaughter of cows used in industrial milk production and consumption. Exemplifying this shifting nutritional terrain, First Lady Michelle Obama’s 2012 intervention in school lunches—an intervention that placed restrictions on particular food groups, including milk fat, that were categorized as staples in the National School Lunch Act of 1946—marked a stark departure from milk’s midcentury heyday.

Through this crisis of milk manufacture, we see how political will drives capitalism’s propensity to create markets that ostensibly mitigate its excesses—something that continues into the twenty-first century, as the US government now subsidizes a dairy industry that operates at a substantial loss.11 In 1995, Dairy Management Inc. was formed by the National Dairy Promotion and Research Board and the United Dairy Industry Association, a conglomeration in the making for many decades. Dairy Management Inc.’s funding comes from the US Department of Agriculture, and its mission is unequivocal: to create demand for dairy products. As journalist Michael Moss documented in a 2010 exposé in the New York Times, one of Dairy Management Inc.’s great successes in its previous iterations had been finding a home for milk surpluses in the form of cheese.12 The campaign to encourage people to eat more cheese has been astoundingly successful: In 2016, Americans ate an average of 17.46 kilograms (38.5 pounds) of cheese per capita each year and Canadians 13.46 kilograms (29.7 pounds), almost triple the amount consumed in 1970.13 This shift has in turn been profitable, given the higher price commanded by cheese compared with milk, helping dairy farmers stay afloat in the face of fluctuating markets.14 Yet again, though, the solution begets a problem: Because only 10 percent of milk can be turned into curds, the shift from milk to cheese created an enormous surplus of whey effluent.

The numbers make for stark reading. Nine liters of whey remain for every kilogram of cheese produced, and a large cheese processing plant can produce over 1 million liters of this protein- and acid-rich substance daily.15 In 2006, the US dairy industry generated 90.5 billion pounds of whey effluent.16 By 2017, as the Washington Times declared, “cheese stockpiling has just hit an all-time high”: 1.39 billion pounds of cheese were being produced at a rate that US domestic consumers and export channels together could not match.17

It’s worth pausing here to remember that whey has always accumulated as excess, and the time-honored responses of farmers has been to reuse whey “waste” materials such that they were not categorized as waste at all. For a comparative example that anticipates the fate of “excess” liquid whey, take Hannah Landecker’s analysis of beet pulp, which also centers on the early twentieth-century United States. Beet pulp is the excess amassed from beet sugar production once the sugar itself has been removed. Beet pulp became a waste product and an odiferous pollutant as sugar production rates grew with industrialization. What to do with more than half a million tons of wet beet pulp that has served its purpose, with the sugar long since departed to American stores, homes, and stomachs? The solution to this problem came in the form of drying techniques developed in Europe, through which pulp was desiccated and therefore made more easily transportable and efficient as animal feed. Fertilizer and feed had been the purposes served by such waste products for centuries, but the hauling costs and sheer amounts of beet sugar produced in industrialized systems had rendered this harmonious relation outmoded. In its dried form, however, the “feed efficiency” of sugar processing operations was given an enormous boost, increasing the production of goods and profit rates.18

As with beet pulp, whey did not pose a problem to dairy farmers before the industrial transformation of dairy farming, since it was mainly used as hog or chicken feed if not sold to or traded with neighboring farmers, and some farmers would raise hogs expressly for this regenerative purpose. But the transfer of manufacture off the farm into factory systems, and the turn to cheese-making, rendered this maneuver outmoded. Reuse of liquid whey was not only logistically problematic but also expensive, requiring diesel-fueled tankers to haul heat-sensitive whey back to factory farms to the animals who would consume it following treatment. The question thus became: What to do with the abundant whey effluent that is a necessary by-product of cheese manufacturing, but not itself the desired product?
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FIGURE 3.2.  In June 1950, a transport truck in Appleton, Wisconsin, picks up whey from cheese factories. This is an early example of efforts to reclaim and reuse whey that had been previously dumped as waste, thus causing stream pollution. F. H. King, Wisconsin’s Historic Natural Resources Photos, State of Wisconsin Collection, University of Wisconsin–Madison. CC BY-ND 4.0.


As Scott Lougheed has shown, the answer initially took the form of pollution. In the 1960s and 1970s, US cheese manufacturers set about whey dumping, spreading whey effluent on agricultural land, pumping it into municipal sewers, or simply draining it in public water systems.19 Due to its high nitrogen content, whey is 175 times more potent than untreated human sewage.20 Whey dumping thereby became a major source of water pollution in cheese-making regions such as Vermont, Wisconsin, and Ontario in the mid-twentieth century.21 Unsurprisingly, this proved ecologically devastating and untenable. Whey’s high nitrogen content spurred plant growth in waterways newly awash with dairy effluent, and multitudes of aquatic life died from lack of oxygen on account of its stifling presence. Fish kills and contaminated soils were the upshot of whey’s proliferation in these water systems.22

Widespread whey dumping was quickly followed by various efforts to highlight and oppose its catastrophic effects. The smell alone drew the ire of communities whose local rivers and streams had become dumping grounds in concert with the boom in cheese manufacture. Throughout the 1970s, a wave of environmental activism and calls for legislation across the United States and Canada prompted governments, cheese-makers, and food industry researchers, to respond urgently to the problem of whey waste.23 Something had to be done, and if making less cheese was not a palatable alternative—at least not among the assembled crowd of change-makers—then that something meant a repurposing of whey effluent, the creation of a new market for this centuries-old foodstuff that had seldom been less than a dexterous ally to dairy farmers of yore.

It is at this juncture that the celebratory story of whey protein begins its ascendance, that the official biography reaches its moment of redemption via repurposing. In response to environmental activism, nascent legislation, and the persistent challenge of resolving the crises of milk and cheese overproduction, technoscientific innovations in the filtration, concentration, and desiccation of liquid whey made significant gains, eventually resulting in a powder that was easier to store, more agile to move, and, crucially, more digestible and appetizing for humans. In place of a substance of renowned “toxicity,” a liquid pollutant of marginal worth that had spilled into the lives of people and animals with harmful consequences, this newly forged granular substance represented uncharted futures for whey and an extraordinary break with thousands of years of its mostly stable, unremarkable role as food for humans and livestock. Protein powder as we know it emerged from this constellation of economic imperatives and ecological fallouts. These, too, were the necessary conditions for any notion of whey’s biological value to be conceivable, and eventually the basis of its central role in nutritional and exercise science and “nutricentric” body cultures.24 Hence the narrative trajectory of whey’s arc from gutter to gold, denoting its journey from harmful toxin disposed in rivers, streams, and sewers into “a valuable dairy stream containing a multitude of components available for exploitation in the agri-food, biotechnology, medical and related markets.”25

Perhaps the most curious feature of this story is not whey’s upward trajectory from gutter to gold—after all, the analogy came from a researcher who declared funding from the dairy industry, and the desirable “end game” is easily lauded after the fact. Nor is it the celebration of a market for whey as a victory in itself, given that markets have become what Achille Mbembe has called “the most undisputed forces of our times” and that the protein powder market is far from unique in this respect.26 Rather, it is that whey’s official biography troubles any notion that the growth of a protein powder market is first and foremost a cultural phenomenon, indicative of what Nikolas Rose might call an “ethopolitical” desire for individual health and body optimization.27 This is implied by those who have observed that demand for protein powder has burgeoned out of bodybuilding subcultures in the 1980s and 1990s into a multitude of health and fitness regimens, a classic case of post hoc logic that is internally valid yet misses out on the significance of socio-ecological materializations in the making of protein powder as a substance that is conducive to such wide markets.

More curious still is that the storying of whey’s commodification would be recounted in much the same way by staunch supporters and vehement critics of dairy industrialization and the environmental impacts of capitalism. The difference is in the emphasis placed on whether this is indeed a triumph or yet more evidence of capitalism’s propensity to produce and only temporarily resolve or “fix” crises in a dialectical process it is doomed to repeat. The upshot is that any critique of these crises of dairy overproduction that leaves intact the integrity of the purification of whey and its ascendance from gutter to gold meets its limits as an aversion in principle to commodification or capitalism. The fabled process itself, the journey from noxious effluent to health and fitness commodity, goes untroubled—unless we continue to follow our subject beyond the reified boundaries of its commodification and into the biochemical processes of consumption, digestion, and metabolic processing.



Metabolism as Waste Disposal Made Flesh

Metabolism is an interesting word. Much like protein, it most often refers to an intrabodily phenomenon whereby foodstuff becomes energy. In dietary cultures, metabolism is shorthand for how quickly and effectively one can process the things one has eaten. But it’s so much more than that.

Take a moment to imagine yourself sipping on a whey smoothie, eating a protein-infused snack, or unwittingly consuming a product that has been fortified with protein powder. That moment of ingestion is a transitory coalescence of socio-ecological relations: a coming-together of technosphere, biosphere, and ecosphere that marks a kind of incarnation of the story narrated above. This is always the case, as the dictum “We are what we eat” reminds us, and the details matter: where, when, and with what accompanying foodstuffs or bodily labor makes a difference in whether and how protein releases its qualities. Metabolism tends to denote what happens after this moment of ingestion in referring to the chemical reactions that are catalyzed by consumption.

Talk of protein metabolism in exercise science and fitness circles follows this logic and, accordingly, is mostly about regime and efficiency. Through what programs of eating and movement can the body optimally metabolize its protein intake? Countless research articles, blogs, threads, magazines, and other mergings of exercise science and popular culture will offer answers to this question, often in the form of prescriptions (for kinds of protein), regimes (of physical activity), and a litany of consumer choices gathered under the sign of “lifestyle.” This is metabolism as a biochemical process to be mastered through scientific knowledge and, crucially, through the will to subject oneself to dietary and fitness-related prescriptions for healthy living.

There is no doubt that metabolism is a dynamic process of breaking down and regenerating substances that is fundamental to sustaining life. Look more closely, though, and uncertainties and contingencies appear. For example, as we discussed in chapter 1, what exactly happens in the folding of proteins from polypeptide chains of amino acids into the bewilderingly complex structures called proteins is not comprehensively understood, despite its centrality to metabolic processes. The breaking down of bonds that hold amino acid chains together (catabolism) and redeployment of those chains for new purposes (anabolism) are comparatively well-established processes, but even these are matters of ongoing debate and contestation. The speed of protein metabolism, for example, is also influenced by myriad factors in the chewing, swallowing, and digestion of proteinous food. As it turns out, a surprising amount of the what, why, and how much of protein metabolism is fraught or contested beneath the surface of a consensus of convenience between knowledge about metabolic processes and those who seek to benefit from this knowledge in myriad ways. Without figuring this complexity, a machinic image of the metabolizing body prevails, a conception of bodies as kinds of biochemical processing sites through which “proteins” are synthesized or excreted. This is metabolism’s prevailing biochemical and discursive form, whereby fast and slow processing facilitates the making of more and less efficacious, and more or less desirable, bodies. And it is understood as happening almost exclusively within the biological body.

Other understandings of metabolism are available and, we contend, are necessary for grasping the socio-ecological processes inherent in the consumption of this particular variant of protein, whey powder, at this particular moment in its history. In social theories with environmentalist bents, metabolism has become a leading conceptual tool for analyzing the relationship between capitalist economies and ecologies of various scales. Karl Marx’s ideas are often the starting point for these analyses. Marx wrote of an “irreparable rift” in the social metabolism (Stoffwechsel) brought about by capitalist agricultural production, in particular the depletion of soil that comes with moving agriculture away from peasant farmers into capitalist family holdings and creating spatial distance between sites of production and consumption.28 This is a “metabolic rift” insofar as it disrupts the equilibrium of humans and natural systems, bringing about ecological crises that subsequent modes of agriculture have been charged with resolving. John Bellamy Foster revived this idea in Marx’s Ecology: Materialism and Nature (2000) as part of a boom in environmental thinking in the 1990s that wedded Green and Red thought in a timely synthesis. Foster mounted a dual critique of a pervading spiritualism in environmentalist movements, on the one hand, and accusations that Marx lacked an ecological sensibility in his analysis of capitalism, on the other. The concept of the metabolic rift was crucial to advancing both strands of his argument: In its focus on earthly systems and substances such as soil, it demonstrated the material basis of the disruption to the natural world wrought by the onset of capitalism and in doing so heralded Marxism as a persistent resource for environmentalist theories and movements.

Openly indebted to the Green Marxism championed by Foster while positing its limitations, Jason Moore’s world-ecological approach argues for a metabolic understanding of capitalism and nature that does not reify these two as separate realms, the former doing great violence to the latter.29 Moore is concerned that an ontological distinction between Nature and Society is reified through the idea of the metabolic rift, as if capitalism was an external system imposed onto the natural world. More than an intellectual impasse, Moore follows strands of feminist, decolonial, and Indigenous thought in seeing this dualistic conception of nature and society as inseparable from the violence inherent in the making of the modern world. After all, it is capitalism that abstracts the nature of the body into wage labor and exchange value, colonialism that instantiated this value system through enslavement and located originary nature within particular people and places, and orthodoxies in modern science that aided in authenticating these abstractions such that they became naturalized as common sense. The metabolic rift, then, conceptually reinscribes and reproduces these epistemic dualities. Instead, Moore offers the metabolic shift: metabolism as a flow of capital, power, and material nature in which capitalism and ecologies are coproduced in shifting configurations of human and extrahuman nature. Instead of a rift between nature and society enacted by the onset of capitalism, think of flows through worlds that are irreparably both natural and social, immanent to each other, where what we constitute as nature responds to its reorganization. Capitalism and other world-historical processes emerge not as impositions onto nature that cause rifts in hitherto harmonious ecospheric and biospheric systems, but as attempts to organize natural systems, which become increasingly unruly in the process. As such, these attempts are seldom simple and efficacious. In Moore’s words, “While the manifold projects of capitalism, empire, and science are busy making Nature with a capital ‘N’—external, controllable, reducible—the web of life is busy shuffling about the biological and geological conditions of capitalism’s process.”30 Put differently, forces aimed at purifying and profiting from nature meet with worlds that are themselves composed of active and reactive forces, all of which makes up what Moore calls the web of life. Substituting protein for nature in this passage allows us to grasp its persistent “unruliness” in the face of two centuries of scientific, colonial, and capitalist efforts at mastery and governance.

There are always simplifications and erasures when one constructs the lineage of a concept in the way we have here. It bears emphasis that notions of metabolism travel under different signs within and beyond the shadows of Marxist thought, not least within the contemporary life sciences, and these too figure into thinking about protein. For just one example, in her theorizing of the “new metabolism,” Hannah Landecker finds in the field of nutritional epigenetics an understanding of food as “a form of environmental exposure” wherein what we eat is understood as an interface between our genes and our environment.31 This relational understanding of biology and society is not present in Foster’s tumultuous dialectic between capitalism and nature—the rift—or Moore’s immanent dialectics of flows with and between socio-natural processes. But they each share this same relational premise that takes metabolism out of the body to understand it as a dynamic worldly process.

With Foster, Moore, and Landecker as especially illuminating guides, we can see that protein metabolism is not simply an intrabodily process, or at least not only that. Protein metabolism is a historically situated relation between biological bodies, ecological systems, and means of producing food. It is also a potent metaphor for understanding changes in these relations over time. As industrialized capitalist agriculture has had to confront the excesses, inefficiencies, and harm brought about by its practices, it has resolved to set about reorganizing nature in shifting configurations that implicate, and are in key respects entwined with, the contemporary life sciences.32 The point we want to emphasize is that these reconfigurations of capitalism-in-nature include and require the nature of the body itself.33 Active bodily practices such as the consumption of protein as a dietary staple, and the forms of athletic labor prescribed to metabolize those nutrients, are a crucial yet often overlooked aspect of such “organized revolutions” of capitalism-in-nature. Metabolic rifts and shifts are about grand world-historical processes reorganizing the world in the interests of their persistence, profiteering, and power. But the localized sites of these processes are bodily and mundane, as everyday as sipping on a postworkout smoothie or munching on a protein bar between meetings.

Once we move beyond the commonsense notion that demand for protein is primarily a cultural phenomenon driven by health and fitness imperatives and met dutifully by a confluence of technoscience and the profit imperative, the body itself is reconfigured in the process. It is no longer an “end user” of protein, no longer a singular entity, no longer easily distinguished from other animal bodies enlisted in the mass production and consumption of whey protein such as the cows whose incarceration is in service of reproducing dairy products. Instead, the metabolic capacities of human bodies can be seen as materially entangled in wider metabolic flows within and between capital accumulation and agricultural production, that take place within historically specific socio-ecological systems and relations. The desire for protein-enriched bodies within cultures that valorize working out or whey protein as a dietary staple plays a crucial, reiterative part in these circuitous processes. We can be more specific: The metabolic functions that inhere within human biology are put to work by the interests of capital, in this case the dairy industry, which are allied to and promulgated by technoscientific knowledge and innovation about the capacities of the body. The body emerges simultaneously as a biological agent with remarkable metabolizing qualities, animated by desires for vital, muscular, healthy bodies, and as an invaluable “fix” to the crises of the dairy industry. Metabolizing bodies are thus recruited not only as a fix to “disappear” the waste of milk and cheese production but also to create new avenues for accumulation and new markets for whey effluvium rematerialized as protein powder. Figured this way, it is no exaggeration to say that the bodies of many health and fitness enthusiasts have been enlisted to invisibilize dairy waste, to “work out” the excesses of dairy industrialization and make “whey the pollutant” disappear.

But no fix is absolute, whether spatial, technological, or, as in this case, socio-ecological.34 While on one level we can say that the bodies of many health and fitness enthusiasts have been mobilized to process this surplus substance, this is not the whole story. Told this way, it risks giving the impression of a totalizing process, of capitalism as an inescapable, always efficacious historical force. What it misses is what Moore might call the metabolic shift: the deferrals and displacements that render its disappearance incomplete and fraught with its own problems.



Protein as a Pollutant

It is whey’s nitrogen density that makes it such an unruly, pungent, and polluting force, more potent than raw human sewage by some magnitude.35 This notion of protein as a pollutant is itself a strange proposition, akin to conceiving it as waste. Where protein has recently been cited as a pollutant, this most often owes to its association with methane. The 2014 documentary Cowspiracy brought the gaseous consequences of the industrialized rearing and slaughter of cows to a mass audience already sensitized to messaging around the deleterious environmental effects of not only meat consumption but consumption writ large. Eating meat, already cast as environmentally harmful and ethically compromised, was joined up explicitly with industrial agriculture and the problem of methane gas. Criticized in some quarters for its heavy-handed messaging and occasional privileging of ethical imperatives over scientific accuracy, Cowspiracy nonetheless played its part in articulating the consumption of meat to environmental harm and environmental politics. It also reaffirmed a long-standing discursive association between meat and masculinity, something Carol J. Adams has been alert to since at least 1991, when her Sexual Politics of Meat was first published.36

That methane emissions are ecologically hazardous is beyond scientific reproach. Noteworthy for us, though, is that protein-as-meat is not exactly the offending category here, not itself the pollutant under scrutiny. Rather, the methane gas produced by cows in industrialized agricultural settings is the outcome of their mass incarceration and slaughter, of the steroids they are fed and the numbers in which they are reared, of the production of demand for meat globally. It is demand for protein, cast as the cow’s dismembered carcass or the dairy products it coproduces under these conditions, that implicates protein with environmental pollution.

Far less attention focuses on protein as itself a pollutant owing to its nitrogen density, as inhering a toxicity that is also key to its nutritional value. Urea excretion is the body’s means of expelling some 80 percent of waste nitrogen, something it needs to do because we simply cannot metabolize all of the protein we consume, no matter how much athletic labor we endure. According to Stuart Phillips, an authority on protein in nutritional and exercise science, there is indeed a limit to the amount of protein the body can process. The specifics of that limit are as contingent and fluid as the other elements of protein metabolism discussed earlier in this chapter, but the reason for this deserves emphasis. Like other biophysical and ecological systems put to work by industrial capitalism, the human body cannot bear the burden of this nitrogenous intake entirely, and a significant amount or “large fraction” remains in the body postconsumption.37 Once protein has been metabolized as muscle or fat, or excreted as waste, it remains as a “fundamentally toxic” compound.38

Even though humans are inefficient processors of nitrogen, this toxicity is not primarily a threat to the human body. The broader concern is anthropogenic nitrogen pollution, a pressing environmental problem that garners little public attention proportionate to its devastating effects, certainly compared to climate change, which has become almost a synonym for environmental ills writ large. According to Jan Erisman, a leading researcher in the science of sustainable agriculture, nitrogen pollution is “one of the most pressing environmental issues that we face,” though it receives little attention compared to carbon and methane in particular.39 It is worth quoting Erisman in full:


Numerous, often interlinked, thresholds for human and ecosystem health have been exceeded due to excess nitrogen pollution, including thresholds for drinking water quality (due to nitrates) and air quality (smog, particulate matter, ground-level ozone). Eutrophication of freshwater and coastal ecosystems (dead zones), climate change and stratospheric ozone depletion are also consequences of the human modified N, cycle. Each of these environmental effects can be magnified by a “nitrogen cascade” whereby a single atom of reactive protein can trigger a sequence of negative environmental impacts through time and space.40



It is important to note that human and animal excretion is just one of a multitude of sources of anthropogenic nitrogen pollution. Synthetic nitrogen fertilizer, which acidifies soils and leaches into drinking water, rivers, and seas, is the major source of reactive nitrogen in the environment. Its global emergence has recently been charted as part of British imperial expansion and governance in the nineteenth century, thereby complicating histories that would reduce the proliferation of nitrogen fertilizers “to a simple story of triumphant modernity” or economic globalization.41 Clear parallels with the emergence of whey protein can be drawn, not least in the tendency of supporters and detractors to hail protein as simply pollutant or health elixir, as problem or solution. While the world’s population could not be fed without the use of industrially produced fertilizer, the demand for protein-rich foods has dramatically exacerbated nitrogen pollution. Even before humans consume a protein shake, then, substantial volumes of nitrogen are lost to the environment through the cultivation of feed for the cattle who produce the milk, and even more are lost in the cows’ manure. And once excreted, the problem is compounded. This is because nitrogen is “recalcitrant” in nature, and its removal from wastewater is costly and energy intensive.42 Multiple methods of urea removal are in development, but in the United States, for instance, only 5 percent of this toxic substance is currently removed.43

When we describe whey’s manifestation as a toxin, as we have at various points through this chapter, we are pointing to its high nitrogen density and the implications this can have for the bodies of flesh and water that it comes to inhabit. We do not mean to convey that whey’s commodification and ongoing toxicity undermine some purified notion of bodily innocence and integrity. Embodying toxicity is increasingly understood as simply part of living in the twenty-first century, when blood, cells, urine, and other vital fluids and tissues are shown to be “contaminated” by chemicals that inhabit the water we drink, the food we eat, and the air we breathe.44 Rather than reifying whey’s recalcitrance against an elusive notion of bodily purity,45 its toxic properties are significant for their persistence in the face of commodification and technoscientific refinement, even once processed into powder, digested, or excreted. Owing to these unruly qualities, despite a thirty-year effort on the part of the dairy industry to tame its noxious waste by enlisting humans and animals in its regeneration, whey’s toxicity persists in the same waterways it occupied in midcentury North America. And in this process of diverting excess whey into bodies and converting it into powder for consumption, waste becomes food, food becomes waste, and protein rematerializes anew.



Conclusion

Following whey protein’s transformational journey through twentieth-century fluctuations in milk and cheese production reveals a powerful, pungent agent: a substance that does not simply disappear into the atmosphere on account of its constitution as waste or after its commodification. Understanding whey as a multiplicitous substance through the entangled processes of commodification, multispecies labor and the global nitrogen cycle demonstrates that ecological issues have not been allayed since the making of a protein powder industry created new possibilities for its use and profitability. Whey dumping and its known ecological effects endure: Only a fraction of whey is converted into commodity form for human consumption, and even this, in turn, becomes the problem of wastewater management engineers faced with filtrating increasingly nitrogen-dense water systems. The rest of the excess is either diverted back into animal feed or subject to costly ultrafiltration practices before finding its way, eventually, into those same wastewater management stations.

When we say that whey is active, this is not a granting of agency per se but a recognition that its propensities have been unleashed and amplified by the scale of industrial agriculture, which in turn has displaced and dispersed whey into circulations far beyond the farm. There is a hubris in the presumption that anything else would be true: that whey would simply accede to the will of capital and technoscientific mastery, as well as a shallow appreciation of how capitalism works and, more pointedly, does not work. Rather than entirely jettison whey’s official biography, our account thereby troubles its claims to have left behind whey’s history, not least its polluting capacities as a nitrogen-dense substance. In attending to this lethal potency, which is also the source of its nutritional qualities, whey teaches us something important about its commodification, namely that it is the socio-ecological relations between its capacities and the imperative to profit from them that go toward explaining its extraordinary contemporary status as a ready-to-mix über-nutrient. Whey remains in this sense as “baffling” and “unruly” as protein has for some two centuries, continually refusing to acquiesce entirely to attempts to delimit its boundaries and to profit from its capacities.

As such, this chapter recasts whey’s role in its own commodification. There is no denying that the confluent interests of technoscientific food engineering and capital’s relentless need to renew itself combined to make whey palatable and, through a discursive apparatus of marketing and scientific endorsement, desirable. It’s just not the whole story. After all, had whey succumbed to its intended end as waste and settled silently on riverbeds, a dutiful servant in the mission of making cheese in abundance, then the “problem” of whey waste might never have been transmogrified into the “solution” of whey powder. This in turn would not have happened if not for the extraordinary metabolic capacities of human (and other animal) bodies, each ingesting and processing protein powder in its myriad forms, breaking down whey’s dense properties through different kinds of labor and excreting what remains in protein-rich urea. What is the body conceived this way? An experimental site? A biochemical processor? A vector for affective attachments? These questions stay in play as we continue to follow protein out of the world of industrialized dairy and into the cultural milieus of protein consumption.








4
A POVERTY OF FLESH?



Sarcopenia, Aging, and the Economization of Protein Deficiency

We physicians all know about renal insufficiency and heart failure and respiratory failure, but we’d never thought about muscle failure.—Alfonso Cruz-Jentoft, quoted in Drew, “Lifting the Burden of Old Age” (2018)

Following the commodification of whey waste as a supplement for mass consumption in the 1980s and 1990s, the need to find homes for this newly abundant protein source only expanded. Milk-based powders and supplements had been used in niche bodybuilding subcultures and hospital settings since the early twentieth century, but these modest outlets were simply not proportionate to the supply made possible by whey’s socio-ecological transformation from gutter to gold.1 New markets for protein, tethered to new and enduring bodily anxieties and desires, were needed. And while the persistent association between protein and muscle growth provided health and fitness proselytizers and sport and exercise scientists (groups that often overlap) with a ready-made route to pursue in this endeavor, the potential of protein as way to treat muscle loss also emerged as a market in the making.

Sarcopenia, broadly defined as the loss of muscle mass and function over time, was “discovered” in the late 1980s. That discovery, and the subsequent adhering of muscle loss to notions of (un)healthy aging, the “global challenge” of population growth, and the pursuit of protein as a solution, are the focus of this chapter. Hundreds of scientific articles, reviews, and reports have since explored sarcopenia’s causes, symptoms, and treatments, culminating in the World Health Organization classifying it as a disease in 2016. Despite this outpouring of scholarship and recognition, knowledge about sarcopenia is haunted by the notion that losing muscle and strength are simply signs that a person is advancing in years. The main factor that puts one at risk of sarcopenia is entering older age, though as with the other known factors—such as physical inactivity and osteoarthritis—it is difficult to prize apart the causes from the symptoms. While it is variously described as a condition, a disease, and even a disability, sarcopenia is difficult to decouple from the already nebulous category of aging itself. This raises broader questions about how and why sarcopenia has come to occupy such a prominent place in contemporary health, exercise, and nutrition sciences and their allied industries: How did aging become a medical problem? How might we explain why a decline in muscle mass became a condition of scientific concern, and later a classified disease? And what is the role of protein in adjoining sarcopenia to consternation about population growth and animating the compulsion to intervene in our bodies under the auspices of self-responsibility and “healthy aging”?

In response to these questions, we explore the emergence of sarcopenia as a condition of age-related muscle loss, to which dietary programs of protein ingestion combined with age-appropriate exercise are among the leading proposed remedies. Instead of proceeding from a notion of sarcopenia as a timeless and self-evident biological phenomenon only recently known to science, we situate its emergence at a moment in which the notion of individual culpability for aging became conceivable, diagnosable, and intervenable. This is a moment marked by the political and economic ascendance of neoliberalism, a formation characterized by privatization, structural adjustment and trade policies, austerity programs, a fetishizing of market logics as indicators of social value, aversions to state spending on healthcare and other public services, a championing of individual responsibility, and exacerbated inequality. We argue that sarcopenia’s emergence in the late 1980s is best comprehended in this conjuncture of forces, and we suggest that the rise of individualized “healthy aging” imperatives and widespread fears about the cost of an aging population have coalesced in the creation of a novel frontier for protein researchers and marketers seeking new homes for protein knowledge and products.

Through sarcopenia, protein has been adhered to aging, extending its established homology with muscle growth to become a leading solution to the muscle loss that comes with advancing years. As the subject of numerous studies to determine the type, amount, and duration of intake required to manage sarcopenia, and the focal point of a burgeoning market in nutritional supplements geared toward older adults, protein has emerged at the center of a growing lifestyle-knowledge economy centered on “healthy aging.” Consumer research suggests that the value of the market for senior nutrition stood at just over US$23 million in 2022, with protein representing 41.9 percent of the demand enumerated by nutrient type, more than double its nearest rival—iron—for market share.2 Protein according to industry news source Nutrition Insight is “the name of the game” in shaping consumer demand and driving product development in the healthy aging industry.3

In addition to its role in the circulation of healthy aging imperatives, we have found that contemporary sarcopenia research mobilizes the widespread discourse through which demographic aging, or more accurately the shift in the distribution of some groups of people in some parts of the world toward older ages, has become recognized as a global challenge. The fact that COVID-19 has “triggered an unprecedented rise in mortality” that has “translated into life expectancy losses around the world” does not seem to have tempered the discourse on population aging, with the United Nations warning in 2023 that “population aging is poised to become one of the most significant social transformations of the twenty-first century, with implications for nearly all sectors of society, including labor and financial markets, the demand for goods and services, such as housing, transportation and social protection, as well as family structures and intergenerational ties.”4 These same implications are invoked in sarcopenia research as a rationale for the stakes involved in its onset, a formulation in which aging as a phase of life becomes a site of capital accumulation and biopolitical interest. This, we venture, is the simultaneous economization and medicalization of aging, whereby demographic aging emerges as a global challenge that can be both monetized and made subject to clinical intervention, while the cost-of-living crisis, the demise of the welfare state (in places where it actually existed), deferrals of pensionable age, social isolation, and other systemic factors that make aging difficult proceed apace.

As we illustrate in what follows, economization and medicalization manifest in two key ways: In the costing of an aging population in the overlapping realms of scientific, state, and corporate research, and in the creation of “interventions” through which individuals can offset muscular deterioration and the manifold problems to which it is affixed (which are of course vast, given that sarcopenia is at times near indistinguishable from the nebulous category of aging itself). Through these techniques, and despite this ambiguity, sarcopenia has become a portent of advancing years on earth with consequences for how those years are then experienced. Muscle loss in aging is understood as inexorable and exorbitantly expensive for individuals, healthcare providers, governments, and society writ large—unless one employs certain practices of the body in mitigation. In this sense, sarcopenia is inevitable but also pliable, and to a point even reversible. As one of two primary forms of mitigation proposed by experts, protein is inextricable from sarcopenia. Following protein through the discourse on muscle loss in older age helps illuminate the economic and social underpinnings of sarcopenia and of healthy aging more broadly. Indeed, protein is crucial to what makes sarcopenia simultaneously costly and profitable, rendering old age a process of deterioration and accumulation. In following protein into this realm, and disentangling this knot of cultural, scientific, political, and economic forces, we contend that sarcopenia is “made up,” to use Ian Hacking’s phrase.5 Constituted variously as a disease, a condition, or a disability afflicting those of advanced age, sarcopenia generates a prime population for intervention by exercise and nutrition scientists and protein prospectors alike.


Sarcopenia, or Aging as a Disease

At a New Mexico symposium in 1988, Professor of Nutrition and Medicine Irwin Rosenberg took the established tie between muscle, health, and vitality and dramatically expanded its horizons. Addressing colleagues well versed in the medicalization of aging and so presumably amenable to interventions in the aging process, Rosenberg proposed that the loss of muscle mass and function as a person grows older was seriously understudied and should therefore be focalized in future research and clinical practice. Since the symposium had been convened to discuss the “health and nutrition of elderly populations,” his proposal met with a receptive audience.6 Lay folks might have found it lacking in originality, though. After all, that muscle mass usually decreases as people get older is hardly a novel observation. Surely it is just a sign that one is advancing in years and so really just a proxy for aging itself?

That New Mexico symposium is now recognized as the birthplace of sarcopenia, the word Rosenberg coined that day to describe muscle loss as a condition, or disability, afflicting older adults. It was also where the corollary was advanced that this condition is wrapped up with other physical, social, and financial problems of aging, thus demanding intervention from, and investment in, nutritional, health, and exercise science. Allied with resistance exercise, dietary protein has been a key component in treatments for sarcopenia ever since.

Sarcopenia is etymologically rooted in Greek and means “loss or poverty of flesh.” From this initial act of inscription, Rosenberg showed a wry awareness of what invoking an ancient lineage could do for popularizing muscle loss as a medical condition. When a word is rooted in Greek, it takes on a kind of proleptic aura, as if its etymological inheritance authenticates the object’s own timelessness and affirms its enduring import. Think of it as a technique of authentication that instills the newly named object with a venerable air, of not only being an observable biological reality but also sharing a genealogy with the wisdom of the ancients. It also conjures an imagining of ancient Greece as the birthplace of philosophy, science, and civilization, and Europe as the origin of the modern world. Just as the word protein was taken from proteios to connote its primacy, so the naming of sarcopenia exhibits this validating effect.

The name, in other words, was neither accidental nor incidental to the subsequent growth of sarcopenia the medical condition. Rosenberg later reemphasized that a formal name akin to osteoporosis or osteopenia was always intended to realize particular objectives, for “the issue of what will be taken seriously by the research community, the practicing community, and by funding sources is more than a trivial matter.”7 At the same time, he made efforts to circumscribe his own role in merely naming and drawing attention to a phenomenon that long preceded him, writing that “the history of sarcopenia is as old as the aging of man, even if the term sarcopenia is but 20 years old.”8 All he was doing was attaching a label to a preexisting phenomenon, a label that was suitably venerable for the origins of the condition and the intended effects of naming it.

This framing of sarcopenia as a timeless phenomenon only recently recognized as a scientific object begets deeper philosophical questions about names and referents, words and things. There doubtless were people whose muscle mass and function decreased as their years on earth advanced long before the term sarcopenia entered the scientific lexicon. We can say this not because we know it as a transhistorical cross-cultural truth with empirically verifiable records, but because it makes sense to speak of the “primordial materiality” of human bodies in this way, as finite organisms that live, decline, and die.9 This much is uncontroversial. But to invoke sarcopenia as a condition or disease is to take part in the medicalization of senescence, whereby muscular deterioration is drawn out from the realms of the inevitable fate of all who survive into later life and becomes a kind of red zone for health-conscious seniors, a site of untapped potential to be diagnosed, anticipated, and subject to intervention.10

Sarcopenia is now a recognized medical condition, as illustrated by its aforementioned entry into the World Health Organization’s classification of diseases in 2016. Yet we might also understand it as a symptom of the medicalization of aging, an effect of the figuring of older age as a multifaceted problem. The notion of medicalization was already influential by the time of Rosenberg’s proclamation. How exactly this process manifested itself had been fiercely debated through the 1970s and 1980s, with leading figures emphasizing either power or progress: the extent to which medical knowledge and authority was a form of social control or imperialism, or an advancement that improved quality of life. Medicalization has since become so prevalent as to provide enough evidence to attest to each of these positions and more, and in this sense the claim that sarcopenia represents the further “medicalization of aging” is unremarkable, somewhat vague, and in ample company. This ubiquity goes some way to explaining why it has not been explored in the enormous literature on medicalization that has now transcended the sociology of medicine to take hold in the wider social scientific conceptual repertoire, where examples of medicine’s encroachment into so much of everyday life abound. In any case, for those who have entered the “aging population” in recent decades, for whom the experience of getting older is already medicalized in multiple ways, sarcopenia represents another diagnostic means of understanding changes to the body over time.

Sarcopenia conforms and contributes to multiple theses on the medicalization of aging, including the presumption of frailty in older people that follows from its major premise: the “age increase–muscle decline” correlation. The tethering of muscle loss to aging is present across sarcopenia research, and getting older is the condition’s most recurrently posited overarching cause and its bodily manifestation. In 1995, William Evans, a collaborator of Rosenberg’s, defined sarcopenia in the Journal of Gerontology as the “age-related loss in skeletal muscle mass.”11 Some have since distinguished loss of muscle strength from loss of muscle mass, preferring the term dynapenia to describe the former.12 But the majority of studies continue to employ Rosenberg’s general definition and figure muscular loss, strength, and function together as sarcopenic symptoms. Reflecting on his initial remarks in 1988, Rosenberg wrote the following in 1997: “I noted then that no decline with age is as dramatic or potentially more significant than the decline in lean body mass. In fact, there may be no single feature of age-related decline more striking than the decline in lean body mass in affecting ambulation, mobility, energy intake, overall nutrient intake and status, independence, and breathing.”13 Striking indeed. Here Rosenberg declares a litany of vital functions—moving, breathing, eating—to be correlated with an age-related decline in muscle mass, making muscles and their failure over time a problem of far-reaching consequence for all who live long enough to experience it. From the outset, aging and muscle loss are tethered not only to each other but also to these fundamentals of bodily existence.

In this appeal to sarcopenia’s reach and relevance, Rosenberg unwittingly signposts its enigmatic qualities: It is a condition that is said to compromise the most fundamental dimensions of bodily existence, yet it has proved difficult to distinguish from the senescence of cells that accompanies and characterizes aging, and is therefore difficult to delimit at all. Writing in Nature on sarcopenia and the “burden of old age” in 2018, writer and biologist Liam Drew stated plainly the dilemma facing sarcopenia research: “One of the main difficulties in defining sarcopenia as a disease is that a degree of deterioration of the body has been taken as part and parcel of getting old for millennia. Muscle begins to form in utero, and then grows until it reaches a peak mass, usually in a person’s late 20s. From then on, there is continual loss.”14 That question once again arises: If this loss is continual and generally experienced by those who live into their thirties and beyond, then how to distinguish the afflicted from those who are simply aging? Echoing this ambivalence, reviews of the subject include a range of caveats, noting that “sarcopenia remains a condition with neither an agreed on definition nor an effective treatment,”15 that “much like the underlying causes of aging, the biology of sarcopenia remains elusive,”16 and that despite its newfound status as a disease, “a diagnosis of sarcopenia is very rarely made or documented in medical records.”17 Definitional difficulties concerning its etiological origins and causes persist today, making the correlation of aging and muscle deterioration at once sarcopenia’s key premise and the source of its greatest uncertainty.

Defined parameters notwithstanding, the relationship between muscle mass and the rate at which it declines with age remains as close as sarcopenia research gets to meaningful consensus. Yet even within this relationship, difficulties in measurement arise. For example, Taylor Marcell offers the analogy of two contrasting physiques to illustrate the limits of calculation in this muscle-longevity equation, asking, “Who really is sarcopenic?”


If we compare the muscle mass of body builder turned actor/gubernatorial candidate Arnold Schwarzenegger to that of the 1984 Olympic gold medalist in the 1500-meter run, Sebastian Coe, who is sarcopenic? A 70 percent reduction in mass is suggested to lead to disability, yet Arnold could afford to lose 70 percent of his lean body mass and still have greater muscle mass than that of Sebastian. Thus, if we assume that muscle loss rates are similar, then the greater the (starting) reserve capacity the longer it will be before sarcopenia or physical frailty will compromise function.18



Readers could be forgiven for inferring from this analogy that the secret to avoiding or at least offsetting sarcopenia lies in increasing one’s “reserve capacity” of muscle to such a degree that loss will not be debilitating in later life—in which case, Schwarzenegger becomes an icon for longevity, and muscle mass something that one should build and “store,” much like wealth, in mitigation of anticipated loss. But how exactly does one do this, given that muscle is not stored but constantly maintained and rebuilt, as we are all reminded constantly in mantras such as “Use it or lose it”? In any case, are we really to embrace the claim that Schwarzenegger’s physique should be emulated to stave off the “disease” of muscle loss in later life? Muscle mass as an indicator of and insulator against sarcopenia therefore serves to confound matters rather than clarify them, as Marcell’s example attests.

Agreement on what exactly constitutes sarcopenia and how and why it emerges eludes even those who make this question the central object of their scholarship. In 2009 a European Working Group on Sarcopenia in Older People (EWGSOP) was formed with the goal of defining sarcopenia for clinical applications.19 The EWGSOP’s first guidelines were published in 2010 and were swiftly followed by guidelines from the US-based International Working Group on Sarcopenia in 2011, and the Asian Working Group for Sarcopenia in 2014.20 Read these reports and you will be presented with algorithms, mechanisms, tests, tools, metrics, and other representations intended to decipher and demonstrate sarcopenia’s inner workings. Some posit that sarcopenia has a “neurogenic origin” that will “escalate the disease progression”;21 others link it to insulin, testosterone, and other hormones. All probe the inner workings of the body in pursuit of sarcopenia’s elusive etiology. Similar uncertainty surrounds the relationship, if any exists, between a diagnosis of sarcopenia and improved outcomes. As Christoffer Bjerre Haase, John Brodersen, and Jacob Bülow state in a 2022 issue of the British Medical Journal, “There is currently no evidence to support that a diagnosis of sarcopenia improves prognosis. No evidence shows any differences between sarcopenia treatment and general recommendations for physical exercise and diet. Moreover, the current diagnostic cut-off points, including gender and regional specifications, are arbitrary and non-validated. Evidence to distinguish between normal and pathological age-related loss of muscle mass does not exist.”22

This elusiveness is in itself unremarkable. Many objects of scientific inquiry, including matters of human biology, do not have absolute consensus around their origins or effects. Even death, that most decisive of biological conditions that concludes the aging process, is surprisingly complex and difficult to delimit—more so, paradoxically, for those who study it most intimately.23 This is not simply because death has culturally diverse meanings but also because the physiological process and pronouncement of death have proved confounding to scientists and medical professionals just as they have in spiritual and religious traditions. All this is to say that holding sarcopenia to trial on account of its facticity is not to denounce it entirely, as if certainty were the only goal. Those in the field of social gerontology have made plain that aging is not a linear process, nor is it experienced uniformly. Physical decline with age is not simply fated. How we live our lives matters, as does where we live, and what kinds of duress and care we experience along the way. In other words, the end of biological life is inevitable, but how it unfolds is patterned unevenly by the stratifications of social life, not least by financial security, social integration, a conducive built environment, proximity to fresh foods, and access to essential services. This context is lost, or perhaps never grasped, when aging is defined as the wasting or senescence of cells. When these uncertainties go untroubled, physical decline becomes a naturalized consequence of aging, and aging itself becomes a problem, in this case a disease requiring clinical intervention. This is aging as a limit to treat or transcend, rather than a phase of life. An alternative approach, and the one we prefer, is to consider sarcopenia as the product of a particular historical conjuncture. Here we widen our analytic lens to consider why the late 1980s was such a fertile moment for the notion of muscle loss in later life to emerge as a problem that could and should be addressed.



Neoliberalism, Healthy Aging, and the Body Intervenable

Since the 1970s, fitness in the industrialized West has taken on unprecedented moral and material significance. During this time, mass participation in exercise has exploded, placing fitness at the very center of contemporary ethical subjectivity and the marketplace for self-fashioning.24 In North America, the upsurge of mass participation in exercise became known as the “fitness boom,” a term denoting not just the increased popularity of physical activity but also what Jürgen Martschukat, following Michel Foucault, calls the fitness “dispositif,” or apparatus—“an era-defining network of discourses and practices, institutions and things, buildings and infrastructure, administrative measures, political programs and much more besides.”25

It was during this period that the social import of fitness became inextricably linked to the social import of individual responsibility for health. While fitness operates in everyday language as a synonym for the vigor and well-being that can derive from regular participation in exercise, its popularization has prompted kinesiologists and other scientists with professional stakes in its meaning to generate more technical definitions that tie it directly to measurable, medicalized indicators such as body composition, cardiorespiratory endurance, muscular strength, muscular endurance, flexibility, balance, and speed of movement, often with an eye to the vaunted twin poles of elite sports performance, on the one hand, and illness prevention, on the other.26 In these overlapping, mutually reinforcing discourses, fitness emerged as the route to health, a concept that became its own weighty dispositif in the political order of the 1980s—what Robert Crawford calls a “super-value” or a “metaphor for all that is good in life.”27

The nexus adjoining health, the individual pursuit of fitness, and the political and economic doctrine of neoliberalism was forged in this moment, when the “fit,” “healthy” body became neoliberalism’s biophysical signifier and constituent symbol. The power of these connections is to render each part assimilable and beyond reproach, such that it is virtually impossible in today’s world, as Jonathan Metzl and Anna Kirkland have contended, to stand “against health.”28 They write, “Health is a term replete with value judgements, hierarchies and blind assumptions that speak as much about power and privilege as they do about well-being. Health is a desired state, but it is also a prescribed state and an ideological position.”29 As such, health, and cultural investments in so-called healthy lifestyles have come to prop up a system of economic relations that depends on what Crawford calls “healthism” for its reproduction.30 Crucially, given our focus in this chapter, healthism situates the problem of disease, and solutions for preventing and treating it, firmly at the level of the individual and squarely in the realm of the market. Indeed, under neoliberalism, “personal responsibility for health is widely considered the sine qua non of individual autonomy and good citizenship.”31 In this regime, subjects have come to “define themselves in part by how well they succeed or fail in adopting healthy practices and by the qualities of character or personality believed to support healthy behaviors.”32 Although the ability of individuals to act on health discourses is acutely shaped by their access to material and cultural capital, such constraints have become largely invisible under the normalizing logic of health as a super-value. As such, ill health has come to be seen as a reflection of poor “lifestyle choices” and inadequate commitment to bodily well-being, even as the broader effects of neoliberal policies have been repeatedly shown to exacerbate health inequalities.33

Crawford further suggests that the “new health consciousness” that gained ascendancy in the latter decades of the twentieth century did not simply reflect the emergence of neoliberalism but in fact played a decisive role in the formation of this mode of organizing political and economic life. A widespread awakening to environmental dangers and the effects of smoking were particularly important in producing concerns about “lifestyle” hazards, an interest in changing what came to be understood as risky behaviors, and a new “take charge” discourse of personal responsibility for health.34 Although corporations and government officials with a political and economic stake in a turn away from collectivism and regulation mobilized ideologies of individual responsibility for living healthily and staying in shape, these ideologies grew alongside white middle- and upper-class investments in the body as a route to personal renewal and a secure future. While other factors (such as the decline of organized labor) intersected with the ascendance of personal responsibility over collective care, Crawford suggests that the notion of individual liability for health “played a decisive role” because the preoccupation with the healthy body became a model for what individual responsibility or lack thereof would differentially grant. Health consciousness thus came to operate as “an embodied replication of individual responsibility for economic well-being” and opened the way for attacks on the welfare state (such as it was in the context of the United States, Crawford’s primary focus) and on collective and relational modes of living writ large.35 “What has become clear in hindsight,” writes Crawford, “is that individual responsibility for health, although not without challenge, proved to be particularly effective in establishing the ‘common sense’ of neoliberalism’s essential tenets.”36 In this context, it is no surprise that the mass turn to “working out,” and the concomitant appearance of numerous new fitness-related commodities, became defining features of the rise of health as a super-value.

More than four decades since Crawford’s incisive critique of healthism as a buttress to the ascendance of neoliberalism, we can see how disease causation, illness prevention, and wellness strategies designed to optimize the body’s capacities and secure its “best possible future” have become central points of common interest and near-axiomatic cultural values.37 Health and fitness are now the basis of powerful industries and consumer cultures, the subject of complex forms of lay knowledge, and key to the discourses through which contemporary identities are shaped and performed, especially in class strata where access to resources helps mitigate the iniquitous effects of neoliberal capitalism. And while the face of these industries and cultures is often youthful and vigorous, responsibility for “healthy aging” extends across the lifespan for those living in societies shaped by neoliberal rationalities and healthism, societies where those same rationalities have drastically eroded collective healthcare provisions.

Sarcopenia is born out of this neoliberal formation of heightened health consciousness and its cultural homology with the pursuit of fitness as a mode of responsible selfhood. Its key premise of muscle decline with age figured as a medical problem animates “successful aging” discourses that establish the self-governance of a person’s own aging body as an act of good neoliberal citizenship, where the “risks” inherent to aging are assumed by individuals—or, rather, those with the resources to meet its challenges. These discourses also simultaneously reinforce and unsettle dominant notions of frailty in older age, for sarcopenia is at once an indicator of impending frailty and a key rationale for the activities of the health and exercise sciences and their adjacent industries. The aging body here is configured as an inevitable problem and source of financial, social, and bodily risk that thus requires investment in antiaging measures. Elaborating a similar argument as part of a polemic against the reach of capitalist logics and values into all kinds and all phases of human life, Jonathan Crary writes,


To suppress aging is to imagine life as a distended present, suspended from time and shielded from decay or change. For thousands of years, the finiteness of life has been what has given meaning, passion, and purpose to our existence, and to the ways we love and depend on others. To debase human finitude by proposing that individual longevity could become a sought-after biotech product for the affluent is part of the extinguishing of any values or beliefs that transcend the voraciousness of capitalism.38



Targeting aging as a limit to be deferred or even defeated is part of a transhumanist, promethean fantasy that finds expression in a dream of immortality, one that Crary points out is increasingly pursued by tech-obsessed billionaires. He continues,


The commodification and privatization of the future is now explicit, as “time to live” is assimilated into the logic of financialization. An anti-aging industry incites anxiety and fear—fear of frailty and dependence in a world in which most social forms of support have been weakened or eliminated. Even under minimal welfare state provisions, old age was a structural problem for capitalism because of its relative unproductivity and diminished consumerism. Now, “aging” becomes part of the current precariousness and disposability of all human life.39



Crary’s commentary lends itself to an understanding of sarcopenia as capitalizing on a fear of physical frailty that is made more real by the structural weakening of state healthcare provisions. But there is a paradox at work here that demands a reckoning: Greater life expectancy is one of the health indicators that is seen in countries where neoliberal policies originated, notwithstanding the damage of “shock therapy” economics, growing inequality, and global pandemics.40 Without yet delving into the stratifications within these general trends, the rise of neoliberalism has, at least until 2020, been accompanied by greater overall longevity. Is this a paradox, a classic contradiction of capitalism? If we confront the aging population not as a limit to accumulation but as a growth frontier in its own right, then perhaps not.

In the scholarly and commercial interest marshalled around it, sarcopenia does not only or simply represent a “structural problem” for capital accumulation, even though the condition is generally portended as a limit to a person’s active participation in society. While old age is often treated in this way in industrial capitalist societies that organize groups of people and phases of life based on their presumed ability to perform wage labor, sarcopenia is better understood as part of the establishment of older age and “later life” as frontiers for capital accumulation. This makes sense in the context of the fitness boom and participation in physical activity as a key signifier of successful aging, as Crawford predicted in his analysis of healthism. It makes sense once we situate sarcopenia as emerging concomitantly with a political and economic doctrine that seeks to reduce public spending on healthcare, and eldercare especially, while fetishizing market logics as the fundamental and indivisible indicators of social value. And it makes sense that under these conditions, protein deficiency and muscle loss became new frontiers for protein marketers and researchers seeking new homes for protein knowledge and products. From here we can begin to venture a definition of sarcopenia that retains its basic premise, its tethering to age, but sees its medicalization as inseparable from its economization.




Economizing the Aging Population

Contemporary debates about demographic aging are constitutive of broader anxieties around population size that usually unfurl with a stark warning about the sheer number of humans now inhabiting the planet. From a billion people at the end of the nineteenth century to nearly 7 billion a century later, that growth is commonly framed as an era-defining global challenge or even crisis. Projections for what this means for human life then veer off in different directions. Dominant among them is a neo-Malthusian camp, caught in the conservative consternations of an eighteenth-century pastor named Thomas Malthus, who predicted that unabated population growth would surpass food production capacities. Malthus was also concerned about the threat of popular rebellion against church and state arising from population growth, especially among the unruly or ignorant poor, and thereby cited it as something to be stifled and controlled for political as well as agricultural reasons. The spread of this logic to and from colonial, financial, eugenic, and environmental contexts has been well documented, and can still frequently be found in proclamations that the planet is overpopulated and that “excess people” are expensive and unsustainable.41 Such discourses are often targeted at poor and racialized people and places, and at women, whose reproductive capacities are to blame. But increasingly the age of the population is part of this battleground in which who counts as “too many” is counted and costed as a financial threat to the future.

The configuration of an aging population as a key problem of the late twentieth and early twenty-first centuries is a revealing admission about how age has come to be governed and valued. The claim that there are “too many old people” is generally attributed to the baby boomers entering their seventies, their numbers owing to lower birth mortality rates and postwar economic and social policies, as well as declining birth rates among subsequent generations. The same claim is often racialized when referring to older white Westerners in rich countries, as opposed to young, brown people in the Global South, each figured as too numerous.

The implications of these demographic shifts are borne out through biopolitical analyses of national populations articulated in government reports, articles, and bulletins, each projecting demographic trends into financialized futures. A US Census Bureau article on “the graying of America” states that by 2035, “people age 65 and over are expected to number 77.0 million … while children under age 18 will number 76.5 million.”42 The report collates and analyzes death rates, infant mortality rates, migration, and other demographic factors to make these and other projections. It concludes that “by 2060, nearly one in four Americans will be 65 years and older, the number of 85-plus will triple, and the country will add a half million centenarians.”43 Many other countries employ this same calculative logic to their own national populous and had identified these demographic shifts before the United States did. For instance, a 2017 report by the Canadian Institute for Health Information led with the claim that “over the next 20 years Canada’s seniors population is expected to grow by 68%,” and the number of people aged over seventy-five is expected to double.44 Japan has long been known for having the world’s oldest population and has for some time been projecting a significant overall population decline. The United States might be late to seeing or identifying this trend, but its concerns about population aging are tantamount to those of other nations.

These projections perform not only a biopolitical reckoning with populations trends, something that Michel Foucault identifiedin in The Birth of Biopolitics (2004) as a defining mode of governance in modern nation-states, but also an economized understanding of longer life. They echo fiscal conservative concerns about public spending and debt that became widespread in the 1970s as part of the ascendant political economic arrangements of neoliberalism. Whereas M. Murphy’s Economization of Life (2017) focalizes the costing of yet-to-be-born populations, marking out the female body as the site of intervention, here the logic of financialization is applied to an aging population and their cost at the end of life. It is a form of what Melinda Cooper calls “generational accounting,” an economic equation that’s inclined to frame public spending, debt, and Social Security as bad while threatening to incite and exacerbate intergenerational tensions. Cooper notes that the “baby boomer” generation were “identified as a distinct age cohort at the very moment the postwar welfare state was coming under intense attack,” and were “from the beginning synonymous with fiscal indulgence.”45 That framing has continued through to representation of the cost of their care in later life as a burden on the future. US Commerce Secretary Gina Raimondo exemplified this sentiment in 2021 when stating that America’s aging population would soon hit the country “like a ton of bricks” without the $400 billion in federal aid sought by President Joe Biden.46

Though headlines about eye-watering public costs are the most striking and visible expressions of generational accounting, how exactly the aging population is costed varies significantly. The discourse we have sketched above frames extended life as an imminent, expensive crisis, but there are cases where more balanced accounting prevails. In England, for example, a 2021 report by the endowment-funded Health Foundation charity subtitled “How Aging Affects Health and Care Need in England” appraises both the economic costs and benefits of an aging population. Rather than simply projecting existing healthcare costs in England onto future populations, the authors note a fall in the proportion of older people needing social care as the overall number of seniors has risen, while the need for NHS services for those aged over seventy-five with long-term health conditions has increased. As with other such forecasts, the authors find that the number of people living into their eighties is set to rise, but they caution policymakers that this does not mean all will require the level of care services that this age group has had in the recent past. Moreover, the report and others like it do acknowledge that the aging population make many economic contributions, albeit in roles that tend not to be counted or fully rewarded in the formal economy, such as volunteering and familial caring roles. There is an important recognition in this report, often absent elsewhere, that those people living longer than their ancestors are not just drains on an already strained welfare state. But in seeking to square these “benefits” of elder citizens with the financial “challenges” they pose to the United Kingdom’s National Health Service, the economizing logic of generational accounting persists.

Differences aside, aging population reports share in evincing a wider political shift toward economic policies that advance the logic of prospecting and investment-reward calculations about those in later life, just as they do for those in all stages of life and for life in all its forms. In doing so, they form part of what Katherine E. Kenny calls “the reconceptualization of life as a revenue stream.”47 These policies serve to responsibilize individuals for the costs that tend to follow from getting older, further exhibiting the individualizing logic synonymous with neoliberalism. In the United Kingdom and elsewhere, this can be seen in policies to extend working life by increased retirement and pensionable age. Through the 2007 Pensions Act the State Pension terms were equalized for men and women, and the age at which the pension can be drawn was slated to rise from sixty-five to sixty-six in 2024 and to sixty-eight in 2044 “to reflect increasing longevity in society and make the State Pension affordable in the long term.”48 These changes form part of intergenerational tensions that continue to constitute the “baby boomers” as a coherent, uniform demographic group characterized by excess whose privileges have resulted in longer lives that now need paying for.

Sarcopenia has come into being at this conjuncture. It attracts a growing scientific mandate at the historical moment in which the aging population is the subject of state demographic projections, healthcare costing calculations, revised retirement and pension policies, and the rapacious commodification of all forms and phases of biological life. Ever since Rosenberg cited the appeal of the term sarcopenia to funding agencies when explaining why the condition would benefit from a name with ancient Greek lineage, sarcopenia research has joined in advancing an economized understanding of later life, primarily as a justification for continual research and investment. Sarcopenia researcher Taylor Marcell articulated this point as follows: “The sequela of sarcopenia may contribute to frailty, decreased capacity for independent living, and subsequent increased health care costs.”49 In 2021, Thomas Gustafsson and Brun Ulfhake made the same case: “The rapidly changing composition of the human population impact the incidence and the prevalence of aging-induced disorders such as sarcopenia and, henceforth, efforts to narrow the gap between health span and lifespan should have top priority.… The inflation of the aged over the younger cohort and the exponential growth of care expenditures, lead to an economic and social stress on society that needs to be addressed.”50 In these appeals to the “problem of the aging population,” which are repeated across the sarcopenia literature, any biological determinism one risks in naturalizing conceptions of aging as simply cellular senescence fades into the background and is transposed by a patently socioeconomic rationale for why sarcopenia demands urgent attention. Most sarcopenia research recourses to aging population discourse in advancing the rationale that research and intervention in the loss of muscle mass and strength among older adults is a financial concern for both the individual and the state: As both individuals and national governments risk being burdened with the cost of aging, funding for research that mitigates these issues is imperative. The WHO’s 2016 classification of sarcopenia as a disease takes on further significance here, as its ICD-MC Diagnosis Code “can be used to bill for care in some countries,” cascading this financialized logic into an individual’s dealings with health insurance companies and incentivizing physicians to identify muscle loss and treat it as disease.51

When sarcopenia research recourses to aging population debates and the burdensome costs that accompany them in order to demonstrate the need for ongoing scientific scrutiny, medicalization and economization are mobilized together as dual, entwined forces. A well-cited 2019 study by Scott Goates and colleagues titled “Economic Impact of Hospitalization in US Adults with Sarcopenia” presents an analysis of survey data on hospitalizations in the United States alongside population estimates from the US census. It proceeds on the assumption not only that sarcopenia is a disease but also that it is a disability or a disability-in-waiting, one with a considerable “economic burden” that the research simultaneously sets out to establish. The results take the form of a biopolitical analysis of an aging population stratified by age, sex, and race:


The total estimated cost of hospitalizations in individuals with sarcopenia was USD $40.4 billion with an average per person cost of USD $260. Within this category, average per person cost was highest for Hispanic women (USD $548) and lowest for non-Hispanic black women (USD $25): average per person cost was higher for older adults (≥65 years) (USD $375) than younger adults (40–64 years) (USD $204) with sarcopenia. The total cost of hospitalizations in individuals with sarcopenia (≥65 years) was USD $19.12 billion. Individuals with sarcopenia had greater odds of hospitalization (OR, 1.95: p < .001) compared to those without and had an annual marginal increase in cost of USD $2,315.7 per person compared to individuals without sarcopenia.52



Here the aging population is disaggregated into categories of more or less costly social groups, albeit without a great deal of explanation. To what extent can these costs be attributed to sarcopenia, not least given that its status is still being debated by research communities? What are the implications of breaking these costs down into social groups that disappear as quickly as they appear? Many questions arise from this stratification, and they mostly go unanswered, but it is worth noting that the analysis fails to account for any social or economic value that individuals or groups may or may not add relative to these costs. Of course even stating this absence is to join in the biopolitical practice of generational accounting, rather than taking issue with the financialization of populations as an epistemic tool of neoliberal governance. Suffice it to say that the economization of sarcopenia easily slips into ossifying social categories, which emerge from their analysis as naturalized groups whose healthcare costs an inexorable dollar sum, especially, for reasons unknown or undisclosed, older Hispanic women in the United States. What we can say with some conviction is that this economizing logic is in keeping with an increasingly metrics-based approach to health and healthcare that easily slides into classed, sexed, ableist, and racialized distinctions about how much lives are worth and how much they ostensibly cost to sustain.53



Prospecting for Protein Deficiency

Although the evidence for how to treat muscle loss most effectively is decidedly mixed, the vast majority of research, regardless of its findings, concludes with recommendations that veil this ambiguity. On redressing sarcopenia’s costly onset, Goates and colleagues offer typical recommendations: “Based on current clinical evidence, preventive measures such as increasing physical activity and improving nutrition quality (increased protein intake, use of specialized nutrients that enhance muscle metabolism) should be considered to help improve muscle function in older adults towards reducing the burden of sarcopenia.”54 In a 2004 study titled “Healthcare Costs of Sarcopenia in the United States,” which argues that “the excess healthcare expenditures were $860 for every sarcopenic man and $933 for every sarcopenic woman,” and that “a 10% reduction in sarcopenia prevalence would result in savings of $1.1 billion (dollars adjusted to 2000 rate) per year in U.S. healthcare costs,” protein was again the foremost proposed remedy to offset this cost:


An initial treatment that may reduce the normal progression of sarcopenia in older persons is to ensure that they are eating enough protein. Approximately 35% of the older population eats less than the current recommended dietary intake (RDI) for protein (0.8 g of protein _ kg–1 day–1), and about 15% eat less than 75% of this amount. One study reported that eating about half of the RDI for protein over a 9-week period led to significant reductions in lean body mass in elderly women, whereas elderly women who consumed the RDI for protein maintained lean body mass. However, it is not known whether modest reductions in dietary protein (e.g., 10–15% below RDI) contribute to sarcopenia or whether increasing protein intake levels to 100% of the RDI would result in an increase in muscle mass in sarcopenic individuals.55



This is protein as a preventive measure and as an object of speculation. To see how, it is worth briefly situating these two studies in the political economy of scientific knowledge production. The 2019 article by Goates and colleagues was published in the Journal of Frailty and Aging, founded in 2012 as an initiative of the International Conference of Frailty and Sarcopenia Research, which has convened annually since 2011. “Gold partners” of this conference since 2018 are Nestlé Health Science, a division of a company with a nearly century-old interest in protein deficiency rooted in the Great Protein Fiasco discussed in chapter 2. Another partner is Abbott Nutrition, manufacturer of the popular supplement Ensure. Lead author Scott Goates is listed as a director at Abbott. The 2004 study on the healthcare costs of sarcopenia in the United States was funded by the US Department of Agriculture, whose interest in protein we discussed in chapter 3. William Evans, who authored the widely cited article “What Is Sarcopenia?” and who claims to have been “the first to describe the condition,” has worked across academia and industry for decades, including as Head of the Muscle Metabolism Discovery Performance Unit at GlaxoSmithKline, where he worked to develop new medicines to treat muscle wasting, frailty, and sarcopenia.56

These scientific-corporate partnerships demonstrate the reach of neoliberalism into the production of scientific knowledge about the aging population and the individual bodies that it aggregates. Put more pointedly, understanding what is happening in these relationships and the knowledge produced through them is aided by an appreciation of the encroachment of neoliberal logic into the fundamental activities of universities. Comprehending this in full requires a deep dive into the rise of audit cultures, quantitatively oriented managerial techniques, and other metrics of evaluation through which academics are compelled to constitute themselves as knowledge entrepreneurs in ever more corporatized university structures where aligning scholarly and business interests is not only normalized but part of the demonstration of good entrepreneurial subjecthood. It is the political-economic constellation in which scholarly journals and conferences and the interests of the bioeconomy can become coterminous, frictionless entities. It is a contiguous growth that Melinda Cooper and Sunder Rajan, among others, have shown to link the late twentieth-century growth of the life sciences and the ascension of neoliberalism, each developing shared language and conceptual tools around value, reproduction, revolution, and growth itself. And it is an illuminating context in which to situate Irwin Rosenberg’s coining of sarcopenia in 1988, to see how prevailing scientific and economic conditions were already flowing in an amenable direction of travel.

Although protein supplement and pharmaceutical manufacturers did not invent sarcopenia, the point to emphasize here is that the emergence of this new category of disease cannot be separated from its commercial potential and the voracious market in proteinous commodities that it has come to support. In a 2016 editorial titled “Welcome to the ICD-10 Code for Sarcopenia,” proponents of the medicalization of muscle loss in aging, made this link clear. The inclusion of sarcopenia in the WHO’s International Statistical Classification of Diseases and Related Health Problems (ICD), and the recognition of sarcopenia as a “disease state,” they noted, will “lead to an accelerated interest in physicians making the diagnosis of sarcopenia and for pharmaceutical companies to accelerate the interest in developing drugs to treat sarcopenia.”57 The pressure to obtain research funding (whether from commercial sources such as pharmaceutical companies or from governments and foundations) also plays a role. As one leading researcher on muscle and aging explained in an interview with us when describing why they had transitioned to a focus on sarcopenia, “Quite frankly there’s more money, in terms of grants and everything, because aging is a pretty hot area.”

Popular supplements targeted at older adults include Swanson’s Senior Muscle Retention Protein Powder, a whey compound, and Life Extension’s Muscle Strength and Restore Formula, which is high in leucine, a branch chain amino acid that is hailed as vital for muscle building and repair, a paucity of evidence for this claim notwithstanding.58 Carefully distancing protein supplements from medicines, Nutrition Insight claims that the aging consumer demographic is “more resistant to the appeal of a pharmaceutical for every ache and pain,” but finds high-protein foodstuffs appealing when they “realize that their muscles don’t recover as fast as they once did from everyday active hobbies such as gardening or golfing.”59 Well-established meal replacement brands such as Nestlé’s Boost (“When diet’s not enough”) and Abbott’s Ensure (“When food is not enough”) that are prescribed and marketed to seniors have also transitioned toward an emphasis on their protein content. In 2018, citing “new research” showing that “more than one in three adults ages 51 and older are not meeting minimum daily protein requirements,” Nestlé increased the protein content of Boost from 15 to 20 grams per serving, an increase of 33 percent.60 In one recent advertising campaign, Abbott used images of active seniors to sell Ensure fortified with NutriVigor, a “unique,” proteinous “blend of ingredients” that helps “rebuild muscle” following injury or illness to help people “get back in the game.”

Four of six of Abbott US’s Ensure shakes are now marketed with protein in their brand names, and the remaining two feature their protein content prominently on the carton. Once used primarily in hospital settings for patients suffering from malnourishment (where they still hold a monopoly in many places across the globe, including the United States and Canada), these drinks are now marketed to healthy people with the promise of a convenient and doctor-recommended path to strength, vitality, longevity, and improved quality of life.61 Here a focus on recovery with protein as the prescribed remedy, formerly the preserve of high-performance athletes and serious fitness buffs, is extended into more quotidian and moderate forms of movement.

While some contemporary seniors may be wary of medical interventions, efforts to develop drugs to treat muscle loss in aging continue apace. Another partner of the International Conference of Frailty and Sarcopenia Research, the pharmaceutical company Biophytis (tagline “Live Healthier Longer”), is developing a drug called Sarconeos that they describe as “an orally administered small molecule in development for the treatment of neuromuscular diseases. Based on results from cellular and animal studies, we believe Sarconeos (BIO101) stimulates biological resilience through activation of the MAS receptor and may have the potential to improve muscle function and preserve strength, mobility and respiratory capacity in various age-related and muscular wasting conditions.”62 The development of a drug designed to increase protein synthesis, preserve muscle mass, and increase muscular strength and mobility would represent a climax of sarcopenia research should it come to market, and would surely have applications beyond people deemed sarcopenic. At this developmental stage, we can but add it to the web of corporate food, university, and pharmaceutical interests that is increasingly difficult to disentangle, in which the search for problems to which protein is the vaunted solution finds yet another expression in demographic aging.

[image: In an advertisement, a gray-haired woman serves a ping-pong ball across the net. The caption reads, “The last thing I smashed was my hip.” A small bottle of Ensure is pictured, along with the Abbott Nutrition logo.]
FIGURE 4.1. An advertisement from Ensure’s “Life in Full” campaign (ca. 2013), which markets supplements to seniors.





Conclusion

The homology of protein with muscular growth and overall well-being was formed in the earliest biochemical forays into protein’s properties and can be seen in the foundational efforts to establish its ontological distinctiveness and market potential described in chapter 1. The synergy between protein and musculature has since become embedded in cultural norms about what constitutes, quite literally, a healthy body, paving the way for proteinous interventions in bodies deemed to be in age-related decline. In the context of prevailing associations between muscles and youthful vigor, an inverse focus on muscle loss in older adults is a logical one. Yet it was only under particular economic, political, and cultural conditions that the notion of successful, healthy aging through “lifestyle” interventions and other ritualistic habits of the body and of consumption, would become thinkable, let alone open to costing and intervention.

Sarcopenia represents a new category of embodied experience for people to inhabit, one that emphasizes deterioration, and a medicalized category and business opportunity for researchers and prospectors to pursue. While it does not build on a definitional consensus and its etiology remains the subject of foundational debate within the research community, it seeks resonance in the problematizing of aging itself, and demographic aging in particular, as matters of substantive fiscal and corporeal concern. In this light, sarcopenia can be understood as the pursuit of knowledge about aging and muscle decline that economizes human life by conceptualizing the body as a depreciating object. It trades on fears of growing old in late capitalist societies where the social infrastructures of care have been compromised by public spending cuts, where COVID-19 has decimated elderly populations in institutionalized settings especially, and where a decline in muscle mass and function comes at a financial cost to both the individual and the state. It establishes a nebulous threshold for when healthy populations live too long and are apprehended as too costly, for when individual bodies lose too much muscle, and when the extension of life goes too far. At the same time, it produces interventions ranging from physical activity to drugs aimed at protein synthesis and is a vehicle for investment in research and development on protein. The threshold at which a person is deemed costly is linked to the nebulously defined loss of muscle, which together represent the twinned medicalization and economization of muscle loss and their tethering to the process of biological aging. The medicalization of aging and muscle loss pave the way for their economization, which is to say the production of financialized knowledge about their costs and products to mitigate its onset.

Figured this way, it is easy to see why the language and conceptual apparatus for understanding muscle deterioration slips so easily into the language of financialization—and why the age–muscle loss correlation at the heart of sarcopenia is effectively framed as a cost-benefit analysis, where muscular and economic “growth” are conceived and pursued as interrelated categories. Protein promises muscular growth or, at the very least, mitigation against muscle loss. In the former case, where this is about enlarging or sculpting musculature, the conversation stays mostly in the domain of culture, of self-optimization, and the hard yards of exercise. In the latter, it is joined up with matters of government healthcare spending for which individuals are increasingly responsibilized, a context in which its conceptual framework of growth and loss becomes more overtly financialized. Again we see how protein’s slipperiness as a concept has made it amenable to multifarious interests and claims; in this instance, protein in the form of pharmaceutical or supplement, depending on the context, is articulated as a commercial solution to the experience of old age. Just as protein and its carnal manifestation as muscle have long been deemed vital and valuable, its absence now entails physical and social worth and potential for intervention and investment.

There is another, final line of analysis to contemplate here that casts sarcopenia research as an especially narrow means of conceiving the issues raised by demographic aging. The equations and logics that inform knowledge about sarcopenia are premised mostly on the notion of an aging population as if this were a singular development. Yet the length of human lifespans fluctuates and is becoming less stable and predictable in the midst of climate breakdown. In Nomad Century: How to Survive the Climate Upheaval, Gaia Vince writes that “we are undergoing a species-wide planetary upheaval and it occurs not only at a time of unprecedented climate change but also of human demographic change.”63 Vince notes the consequences for housing and caring for older adults, both in the tropical areas forecast to be worst affected by climate change and also in the parts of the Global North where older adults will soon be supported, or not, by undersized workforces.64 The matter of muscle mass and its decline with aging is happening amid ecological transformations in which the kinds of care and shelter required to sustain a healthy life will be indelibly affected. Vince’s pragmatic vision predicts mass migrations and the emergence of dense cities in places that remain, including those that are becoming habitable for humans on a heating planet, such as the Arctic Circle. In any case, the question of how to feed and house this aging population through the droughts, fires, heatwaves, floods, and pandemics that have already disrupted food production in many parts of the world looms over any discussion about the importance of protein and physical activity in offsetting muscle decline. Physical activity as the default recommendation for all manner of ailments is also compromised on a planet forecast to heat by anywhere between 2 and 10 degrees by the end of the century—a stark prospect that highlights the importance, once again, of seeing matters of health and the body as socially and ecologically embedded. The conditions for performing the athletic labor required to metabolize protein and reap its benefits dissipate with climate upheaval; or, to use Jason Moore’s phrasing, the athletic labor of exercise will no longer be “cheap” to perform or prescribe.65 Questions about how to feed a growing population hungry for proteinous foods are engaged in our epilogue, in which we broach the boom in “alternative” and “green” protein. Before this, we turn our attention to what we call the “muscular manosphere”—the protein market that typically springs to mind when people learn about our work.








5
PROTEIN IN THE MUSCULAR MANOSPHERE



Supplementation, Self-Optimization, and Microfascism in Men’s Fitness Culture

The self-care advice given to most straight men—inside and out of the Manosphere—goes a little something like this: “Eat protein! Lift heavy things! Get ripped! Overexert! Get laid!” —Maddie McClousky, “Why the MRA ‘Manosphere’ Isn’t Actually Helping Men Cope with Rejection” (2016)

The protein supplement industry as we know it today, with its dizzying array of market segments and global worth of US$21 billion, marks a new chapter in protein’s biography, one that is unprecedented in its cultural plurality and economic scope. Since the mid-2000s, sales of sports nutrition bars, bites, drinks, gels, gummies, and powders have skyrocketed, as have sales of everyday foods such as breads and breakfast cereals advertised with the allure of added protein.1 The growing variety of forms in which a person can consume their amino acids is exceeded only by the growing variety of ingredients and origin stories incorporated into branding repertoires. As of 2024, Walmart, the world’s largest retailer, sold 1,169 distinctive products made by twenty brands through its US online store alone.

With food and pharma conglomerates such as Abbott, Hormel, Coca-Cola, Pepsi, and Nestlé monopolizing the lion’s share of the sports nutrition market, choice is more constrained than such inventories suggest; choice seems genuine, however, when staged by companies that excel at churning out products with fractionally different biochemical compositions or packaging while making big promises about the unique benefits each provides. For consumers committed to animal proteins, the selection includes whey, casein, egg, beef, and collagen, while popular vegan versions include soy, rice, hemp, pea, quinoa, sprouted grain, and creatine.2 For those concerned about provenance and allergens, organic, artisanal, grass-fed, fermented, fair trade, GMO-free, hormone-free, and gluten-free options are now ubiquitous.

The booming high-protein economy is fueled by a diverse army of bodybuilders, powerlifters, professional athletes, lifestyle gurus, and fitspiration influencers peddling products to the exercising masses and their aspirants, largely through podcasts and social networking sites such as Instagram, TikTok, and YouTube, but also via traditional media. These sales representatives are pushing not just protein but also a range of cultural and political ideals to which this nutritional category is ever amenable: There are the “strong and sexy” postfeminist empowerment discourses sold through minimalist-design pastel bottles of ready-to-drink protein offered in appropriately feminine (and infantile) flavors like “ice cream” and “birthday cake.” There are the solutions to industrial animal agriculture and the climate crisis proffered through vacuum-packed plant-based meats with a protein content that promises to rival the “real thing.” And there are the self-disciplinary and self-optimizing responses to the challenges of being a modern man that form our focus in what follows—the regular purchase of oversized plastic containers of protein powder integral to the absolute focus on self-interest and self-sovereignty these codes of manhood require. The primary emphasis on this corner of the market provides a reminder that even as the designer supplements hitherto associated “only with the hardcore factions of male bodybuilders” have become a mainstay of lifestyle routines among a much broader base, men seeking to forge bigger muscles remain a major market and enduring emblem of protein consumption, accounting for approximately 70 percent of all sales according to most estimates.3

This chapter pursues amino acid supplementation into perhaps the most obvious site for analysis in a book about protein: men’s fitness culture. The modern gym is a broad church, and the gospel of protein widely spread, but there is no getting around the fact that guys of a certain age and body composition are among its most ardent of followers and prominent of cultural signifiers—their aspirations to lift more weight and build more bulk buoyed by a network of influencers with products to sell. In this environment, not any old protein supplement will do. The successful fashioning of a muscular body and masculine identity pivots on the selection of the right brands peddled by the most inspiring expert endorsers, touting not just the most persuasive scientific formulas but entire codes for living. Like other technologies of the self, protein’s effect is not simply to facilitate the strongest, leanest, or “healthiest” generic masculine body but to circulate particular ideals, promises, and fears about particular men’s bodies and their place in contemporary cultural politics.

Here our focus is what we call the “muscular manosphere”—a US-rooted, globally resonant, networked men’s body culture where life optimization and self-ownership are fueled by protein powder and other lifestyle fixes for masculinities perceived as under threat. We track protein’s commodified form as it travels through the lifestyle prescriptions and downline economy of some of the manosphere’s most prominent entrepreneurs, including Aubrey Marcus, Joe Rogan, and Alex Jones. The codes for living to which protein is attached involve strong doses of self-responsibility and self-care conveyed in a language that combines—and somehow holds together—scientific certainty, spiritual guidance, gentle reassurance, and brute motivation.

Our discussion highlights the chains of influence through which optimizing creeds and their corresponding supplements are promoted as responses to the perceived challenges of contemporary manhood, where the entreaty to first and foremost look after oneself is a foundational tenet. That said, we depart from established frameworks in which the investment in the fit body is understood as a quintessential manifestation of the self-responsible, productive, individuated, neoliberal subject discussed in the previous chapter. Ongoing evidence for these connections is abundant, but we propose that the muscular manosphere holds a more complex relationship with neoliberalism, one that can emerge only as neoliberalism flounders. That is to say, the emergence of the muscular manosphere is conditional on a neoliberal order in crisis, one grasping to secure conventional modes of exploitation—and control—in the face of growing distrust of market forces, climate and labor precarity, and existential insecurity.4 In this context, protein-fueled training of the body becomes a salve for a wounded Trumpian masculinity of sorts with links to a latent and emergent “microfascism” in which misogyny and whiteness are inherent.5 Given the complex and often nebulous politics that circulate through the muscular manosphere, the “latent” and “emergent” are crucial here—the diffuse, affective, relational, and fragile ties that constitute the network representing both its danger and its vulnerability. These are the protein-fueled social and economic relationships that we seek to make visible in what follows.


Masculinity, the Manosphere, and Microfascism

“F*ck exercise,” says Aubrey Marcus of “Total Human Optimization” fame. “Exercise is for puppies and babies. We need to train.”6 Only occasionally pictured fully dressed, and frequently styled in caveman chic (figure 5.1), Marcus is a podcaster, self-declared “modern philosopher,” and “unconventional fitness junkie” who, with media megastar Joe Rogan, cofounded Onnit, a supplement and wellness brand acquired by Unilever in 2022 for over US$100 million.7 With this résumé, Marcus is a truly aspirational figure in the muscular manosphere.

For Marcus, Rogan, and their ilk, getting big and strong through hardcore diet and exercise is understood as a worthy end in itself, but it is also mobilized as a way to respond to a broad range of perceived challenges to contemporary manhood. How these challenges are defined varies: At moments, feminism, the denigration of conventional masculine traits and roles, or the profusion of meaningless, sedentary jobs are among the villains to be addressed. At other moments, the sources of men’s problems are framed as internal and include spiritual alienation, inadequate self-care, and avoidance of discomfort. In this environment, the successful fashioning of an appropriately masculine self, one that is up to the task of overcoming these challenges, pivots on the selection of the right brands promoted by the most inspiring expert endorsers selling not just the most persuasive scientific formulas but entire codes for living. For Marcus, that code is “total human optimization,” an ideal of self-actualization and authenticity that he expands on in a variety of spaces, including: a New York Times bestseller, Own the Day, Own Your Life: Optimized Practices for Waking, Working, Learning, Eating, Training, Playing, Sleeping and Sex; “Go for Your Win” self-improvement courses, which promise not “easy mastery” but “the truth of a real fight”; a podcast and newsletter; and countless appearances on his fellow gurus’ platforms.8

Optimization is a capacious category, and Marcus makes the most of this, with teachings ranging from banal advice to eat less sugar and run a humidifier at night to elaborate musings on the “Masculine Archetype” that must be rescued from the accusation of “toxic masculinity” that “misrepresents the totality and potential of masculine energy.”9 For goals both prosaic and lofty, Onnit supplements provide the molecular infrastructure to support their realization. Marcus attributes 90 percent of the company’s early growth to podcast marketing—which in practice entailed providing other “brolosophers” with free Onnit products, the promotion of which they could then incorporate into whichever version of ideal modern manhood they are appealing to on their shows.10

[image: Against a backdrop of trees, boulders, and blue sky, a muscular, tanned, and tattooed Aubrey Marcus, dressed only in shorts, stands on top of a boulder while holding another boulder in both hands. The web page headline reads: “Onnit Founder Aubrey Marcus Is on a (Trippy) Quest to Be a Better Man.”]
FIGURE 5.1.  Screenshot of a Men’s Health profile of Aubrey Marcus (2020).


The emergence of the muscular manosphere is not without precedent, and there are some strong continuities between earlier men’s movements and the digital network of today. Recognizing this history, our analysis builds on a longer tradition of research on masculinity and fitness, including ethnographer Michael Atkinson’s 2007 exploration of the incorporation of supplementation into the everyday health and lifestyle routines of a group of white, middle-class Canadian men who saw their efforts to build bigger muscles and trim excess fat as a way to “regain, literally, a physical presence of distinction in the workplace.”11 In keeping with a broader literature on the confluence of individualism and fitness culture, Atkinson concluded that these men “construct the consumption of sports supplements as part of a neoliberal, do-it-yourself method of “getting fit” or “healthy.”12 He also argued that their efforts to reshape their bodies through weightlifting and supplementation represented a way to manage their shifting role and status in the face of perceived gains by women and, we would add, the “feminizing” effects of white-collar, desk-based, sedentary labor on their embodiment. Readers will likely recognize the echoes of earlier men’s movements in these discourses, including the mythopoetic movement that came to prominence in the 1980s and 1990s under the leadership of poet Robert Bly.13 Blaming modernization and industrialization for the “feminization” of men, mythopoets advocated for spaces where men could retreat from women and engage in segregated homosocial rituals that would allow them to tap back into their “true manhood” and naturally endowed capacities for leadership. For the men in Atkinson’s study, supplements such as protein powder were deemed essential to recovery from physical and social senescence, and their uptake was fraught with gender and class politics. While Atkinson’s participants felt threatened by the feminization of working life to their social status, they also sought to “neutralize” this possibility. They did so by downplaying their personal investment in body projects, with comments such as “Who cares? I don’t care what people think,” which served to distance them from the kinds of body obsessiveness associated with the upkeep of femininity, even as their practices suggested otherwise.

Fitness culture, supplement markets, and the cultural politics of gender have shifted in the nearly two decades since Atkinson’s study, albeit in ways that have amplified some of his key findings. Without question, the quest for bigger muscles, undertaken in the space of the gym, remains a core motif and driver of the supplement industry. The gym is where the size or cut of a muscle, the strength of a lift, or the power of a jump are understood to reflect a necessary combination of physical and dietary discipline, where an efficacious protein regimen is embodied and admired through the performance of ideal body shape, size, and capacity, where the ritualized sharing of intricate knowledge about dietary protein—or “protein talk”—acts as a mode of connection and intimacy among clients, and where both word of mouth and direct marketing of protein-rich foods underpins the profit margins of the billion-dollar supplement industry. The gym is also the place where protein is activated metabolically. It is a laboratory of sorts designed to facilitate physical exertion and bring about anatomical and biochemical changes in the body while also recycling the surpluses of agricultural overproduction (as discussed in chapter 3). It is a space where vigorous exercise helps ensure that protein supplements have their desired effect, generating muscle rather than fat, repairing the body’s tissues, and allowing further growth to occur. And it is where the biological work that protein is understood to perform is made most visible, thus affirming its association with strength and vitality.

What constitutes a gym has altered significantly since 2007, however, and the same is true for the office—the other social space crucial to Atkinson’s analysis. Casualization, digital technology, and a global pandemic have made remote and hybrid workouts—and work—ubiquitous, and the explosion of fitspiration social media has multiplied and dispersed the flow of training norms and ideals far beyond the conventional brick-and-mortar gym and its media equivalents. In today’s highly competitive industry, exercise options have burgeoned, with choices ranging from one-size-fits-all big-box franchises to boutique personal fitness services, from bodybuilding and powerlifting iron houses to dojos and boxing gyms, from CrossFit and functional fitness boxes to primal movement and high-intensity interval training (HIIT) studios, and from home gyms, backyards, and streaming services to outdoor bootcamps and obstacle courses. Across these spaces and activities, training options abound, with dumbbells, kettlebells, stones, tires, ropes, weight machines, punching bags, TRXs, stability balls, medicine balls, and plain old body weight among the profusion of technologies in use. Much of this culture is lived online, diffused through Instagram, YouTube, and TikTok, where likes, clicks, follows, and shares ensure fast, wide and incessant circulation of health and fitness edicts.

The interest in supplementation that Atkinson identified among a “select group” of Canadian men has also mushroomed among a much more diverse consumer base and has been affixed to a wider variety of gender and other social norms, even if most converge around some version of self-optimization, and hypermasculinity remains a primary motif. Indeed, the expansion and digitalization of the supplement market might be understood to have intensified and consolidated its hypermasculine core in a way that corresponds with the assertions of a “male backlash” to a shifting gender order.14 And, crucially, this has happened at the same time as the “flexible” working conditions of late capitalism have become more diffuse, decentralized, and precarious, such that what used to be called the workplace has transcended spatial limits for the postindustrial or knowledge economy worker whose horizons for productivity are ostensibly limited only by digital connectivity or mobile hardware.

It is within this context that the “muscular manosphere,” a fitness- and wellness-centric branch of the far-reaching network of online men’s communities to which the term manosphere has been conventionally applied, comes to make sense as a lens through which to build our analysis.15 The “manosphere” has been used as a descriptor by both its advocates and detractors to designate an ecosystem of influencers and their acolytes bonded by a commitment to antifeminist, misogynist, right-wing, often libertarian politics, and the idea that “socially, economically and sexually, men are at the whims of women’s (and feminists’) power and desires.”16 In its contemporary iteration, the manosphere includes long-standing strains of men’s and father’s rights activism as well as newer assemblages such as pickup artists, involuntary celibates or incels, and the separatist community Men Going Their Own Way (MGTOW). Scholars who write critically about manospheric matters have used a variety of terms—“popular misogyny,” “networked misogyny,” “gendered cyberhate,” “white fratriarchy,” “Big Man sovereignty,” “microfascism,” “viral masculinity,” and “bro culture”—to theorize their subjects.17 Communication studies scholar Karen Ashcraft captures the contemporary manosphere’s range and expansion: “With the rise of participatory platforms over the last decade, the manosphere has exploded into a vast and thriving global economy peddling manly grievance in all its varieties: misogyny, homophobia, racism, anti-Semitism, white supremacy and more. It serves up one basic sentiment—rightful virility, wrongly denied—in heady brews that range from ‘decaf’ anti-feminist irony to full-strength virulent violence.”18 While these political currents vibrate forcefully through the manosphere’s muscular rendition, we argue that the attraction and malleability of protein as the route to a bigger, more muscular body is such that it links together a broader, messier tangle of shifting orientations and actors—including men who would understand themselves as liberal, or even left wing, and perhaps occasionally even feminist. In other words, not everyone is captured by the manosphere’s ideological overtures or affected by it in the same way. But most, if not all, will encounter and negotiate this fulcrum of contemporary networked fitness culture.

Media studies scholar Sarah Banet-Weiser’s description of popular misogyny as a “deeply embedded networked context” that refuses to “sit still” is useful for capturing the nature of the relationships that link the diversity of bedfellows that comprise our focus.19 Like popular misogyny, the muscular manosphere is not coherent as a social movement, and its spaces, discourses, practices, and figureheads tend to be, in J. K. Gibson-Graham’s words, “related analogically rather than organizationally and connected through webs of signification.”20 The web that holds the muscular manosphere together is a vision of ideal manhood realized not just by training the body through demanding physical activity and routinized “self-care,” and not just by providing that body with healthy food, adequate hydration, and quality sleep, but also by supplementing physical fitness and diet regimens with carefully selected, “scientifically proven” products designed to optimize and enhance performance in all aspects of daily life. In the manosphere, where the desire for self-re-creation and control are paramount, protein offers a way—biochemically and psychically—to internalize and metabolize those desires.

It is here that the fascistic resonances of the muscular manosphere start to emerge. Debate rages as to whether or to what extent classical fascism is discernible in political and cultural formations of the 2020s. Notwithstanding their differences, analyses of fascism’s contemporary manifestations tend to converge around the recognition that reactionary, authoritarian, right-wing movements and cultures are on the rise. Among those attempting to theorize this conjuncture is cultural studies scholar Jack Bratich, whose focus is “microfascism.”21 Drawing on the work of philosophers Gilles Deleuze and Félix Guattari and feminist scholars Verónica Gago, Marta Malo, and Lucía Cavallero, Bratich argues that neoliberalism in decline “unleashes and activates microfascism.”22 The micro- prefix signals Bratich’s interest less in institutionalized and spectacular forms of fascism synonymous with mid-twentieth-century authoritarian regimes than in the often-imperceptible manifestations of eliminationism, nationalism, and violence, though these are blurred and mutually reinforcing in the present moment. In other words, Bratich is focused on fascism as a “fundamentally cultural phenomenon” where aesthetics, industry, embodiment, and sacralization—all processes central to the muscular manosphere—shape the self-understanding and appeal that fascism provides.23 Bratich sets out to highlight the patriarchal element that he views as core to contemporary microfascism, and to this end his analysis hinges on two key features of fascism drawn from the work of historian and political theorist Roger Griffin: restoration/rebirth and eliminationism. In Bratich’s account, the thing to be renewed is an imagined, originary, social order founded in gendered sovereignty, with eliminationism taking the form of a slow diminishment and pacification of women, their capacities, and relevance, especially in the realm of life-giving processes. Importantly for our purposes, Bratich argues that “what is restored is not a mythic past but the performance of founding itself—the capacity to make reality and the authority to establish order”—ideals that come through strongly in the muscular manosphere, where engaging in protein supplementation as a process, and a demonstration of the ability to shape one’s material existence, is perhaps as important as the results.24 In this configuration, protein is a fuel for self-creation, renewal, and optimal capacity. In its appearance as a biochemical substance seemingly divorced from social relations and reproduction, especially as desiccated powder destined for smoothies or shakes, it lends itself to fantasies of patriarchal self-sovereignty, control, and stability.

The diversified, networked, and distributed character of the contemporary gym, diffused across online and offline spaces, is a key condition of possibility for the kinds of loosely coordinated “micro-actions” that move and influence in such a way as to allow “isolated individuals to act together,” in this case as consumers of protein and its cultural meanings.25 Protein flows and connects across such spaces, acting as vibrant currency in the philosophies and entrepreneurial activities that characterize the muscular manosphere, and serving as a point of interaction and mutual recognition between men who might not otherwise interact with one another.

Like other cultures of “aggrieved manhood,” the muscular manosphere is compositionally diverse, and the particular masculinities at risk typically remain unspecified in terms of class, race, sex, religion, or ability. Aubrey Marcus is an example of a figure who tends to avoid discussions that are easily identified as political—he is, as journalist Amelia Harnish notes, “proudly anti-political.”26 But what this translates to, as Harnish suggests, is a denial of systemic forces. Marcus made this apparent in a speech he gave to a crowded room at his 2019 Mastermind Weekend, a $795-per-head “transformational” seminar: “Someone said to me recently, ‘the problem is all the angry white men.’ … Angry white men? No, I don’t see that. This is one of the big challenges of our time: People who say ‘this is a white thing, this is a Black thing, this is a male thing, or a female thing.’ All of this is untrue. Don’t engage in it.”27 As is typical for this brand of self-help, Marcus’s audience was composed almost entirely of large white men who were probably more than happy to hear the message that naming, much less addressing, racism and sexism is best avoided. But the point here is that such conditions do not need to be named. As Bratich suggests, white supremacist heteropatriarchy takes root in desires, relationships, and subjectivities “that don’t always crystallize into nameable groups.”28 “Whiteness is not just a demographic or a ‘working class left behind’ that then turns into a racist bloc,” he writes. “Whiteness is an abstraction that galvanizes expansion and control as a matter of course.”29 Whiteness in this formulation is always already gendered, since it is manhood, specifically, that must be resurrected and restored through (bodily) expansion and control.

Thus, while many of the influencers and acolytes who comprise the muscular manosphere may not express or enact misogynist, racist, or other fascist values, they are linked through an orientation to the social sphere and a “subjective structure” defined by the embodiment of “autogenetic sovereignty” or the fantasy of absolute power to self-create and define oneself that is the definition of modern Western manhood. It is this fantasy, Bratich argues, that constitutes “microfascism in the subjective mode.”30 As a vehicle of exchange, and as a “charismatic nutrient” synonymous with renewal, strength, and growth, protein in its supplemental form enables microfascist affects and messages to circulate. In the process, these values become benign everyday notions, often without an explicit or deliberate link to a specific political agenda. In the remainder of the chapter, we track the omnipresent, insidious, and embodied character of these everyday notions, and their attachment to protein marketing through the online interfaces that constitute the manosphere.



What’s Your Discipline? Multilevel Marketing and Sovereign Self-Making

“What’s Your Discipline?,” reads the tab at the top of the online store where Navy Seal veteran, sports nutrition entrepreneur, and global media personality Jocko Willink sells his line of protein powders, amino acid–spiked energy drinks, fish oils, and powdered greens. In bold red and white print set against a black background, six options are offered to consumers: “Combat Athlete,” “Industrial Worker,” “Active Lifestyle,” “Tactically Prepared,” “Endurance Games,” and “Team Sports.”31 Each category is accompanied by a short explainer. Click “Industrial Worker” if “you’re already doing the heavy lifting, rigging, fabricating” and require fuel for “the long haul.” Select “Active Lifestyle” if you’re “in your chair most of the day, but on the path” and need to “maximize each workout.” Choose “Tactically Prepared” if you’re “on the trail, tracking your kill” and must “BE READY.”

Against a backdrop of machinery and barred windows stands the Industrial Worker. Pictured from built chest down with blue coveralls, heavy-duty gloves, and solid posture, he wears a rusty chain around his neck, his perfectly flexed arm holding a rigging hook in place. Next to him, the representative of Active Lifestyle stands tall and defiant at the top of his deadlift, the bar bending under the strain of eight large plates. A vintage American flag is the only décor in the bare brick warehouse in which he lifts, a world away from the office cubicle where he (regrettably?) spends his days. His thick chest-length beard, the uniform of the January 6 insurrection, is one of many similar sported by the men of Jocko Fuel. Meanwhile, the Tactically Prepared avatar, with camo backpack, khaki pants, and requisite ball cap, moves purposefully across a desert scrub. Click on this tab and you learn how Jocko’s supplements are designed with hunters, clay shooters, and target shooters in mind. With names like “Joint Warfare,” “Jocko Discipline,” “Cold War,” and “Jocko Mölk”—the accented o a nod, perhaps, to the Norse vibe favored by white nationalist Viking wannabees—the copy emphasizes the role these products can play in building mental focus, a steady aim, and leadership skills.

Despite the highly targeted messaging, all paths through the site ultimately lead to the same set of products, with motivational slogans offering only slightly different versions of the same theme: daily discipline, perpetual improvement, hard work, sustained energy, active recovery. Do hard things. Take responsibility. No excuses, no quitting, only pushing through. Fight ready. From sunup to sundown, build your body, build your brand, build America. The code is summed up in two words, extreme ownership, used as the title of Willink’s best-selling book on “how U.S. Navy Seals lead and win.”32

We were first introduced to Jocko Willink by Patrick Wyman, who used one of Willink’s podcast episodes as an entry point to his widely circulated Substack essay on bro culture, fitness, and contemporary American masculinity.33 Wyman argues that while the form of American manhood the Willink brand espouses might seem so exaggerated as to be parodic, it is in reality deadly serious and omnipresent. “If you hang out in combat sports gyms, on military bases, and at construction job sites, or if you watch Joe Rogan clips on YouTube and follow the algorithm down the rabbit hole,” Wyman writes, “this type of masculinity—what it means to be a guy—is absolutely ubiquitous.”34 Wyman is quick to point out that bro culture is not monolithic: “Idiot meatheads juiced out of their minds on Trenbolone coexist with doctors of physical therapy who author scholarly studies of movement patterns, absurdly large strongman competitors appear alongside wiry Jiu-Jitsu guys, cleaning-eating vegans and beer enthusiast football fans.”35 Diversity notwithstanding, Wyman argues that these men share in common a commitment to masculinity “rooted in some form of physical capacity,” a type of “self-ownership through activity,” that is key to grasping how a muscular ethnonationalism has moved from the margins of American political culture to the mainstream.36

[image: Against a black background, an advertisement asks, “What’s Your Discipline?” Beneath this caption are six images, respectively titled “Combat Athlete,” “Industrial Worker,” “Active Lifestyle,” “Tactically Prepared,” “Endurance Games,” and “Team Sports.” Men in various action poses are depicted in each.]
FIGURE 5.2. Jocko Fuel advertisement (ca. 2023) with recommendations tailored to consumer interests and identities.


Wyman situates the rise of bro culture in relation to US empire and decades of perpetual war. He connects the elevation of military service “writ large” during the past thirty years to the direct violence unleashed on foreign, Black and brown others and to the militarization of domestic culture. At the same time that this environment produces entrepreneurs such as Willink, whose battlefield experience is at the heart of his brand, it also generates an eager mass of corresponding consumers—among whom veterans, border agents, cops, and security workers are overrepresented. Wyman posits rising educational gaps, which have emerged between men and women across all racial groups, as a driver for the turn to physical culture, which represents a highly visible way of building status for those locked out of the professional-managerial class. Here Wyman fleshes out the typical bro profile:


[He is] a straight, young-ish (18–40) dude who’s kind of into fitness of some kind, whether that’s lifting weights, a little jiu-jitsu, or what have you. He probably played sports and currently enjoys watching them. He’s familiar with but not super dedicated to video games and likes beer and maybe some weed from time to time. He may or may not have a college degree, but either way has a solid but not extremely high-paying job. He probably lives in the suburbs, exurbs, or a rural area, rather than a dense metro. He’s probably but not necessarily white. He’s disproportionately likely to have served in the military, and if he hasn’t, he knows people—family or friends—who do or did.



Wyman is effective at conveying the vast reach of the online ecosystem “built to cater to Bro Culture,” noting that in spite of the diversity of subcultures that comprise it, followers are sorted and funneled into what is ultimately a narrow lifestyle ethos: “It’s possible to exist in an entire online ecosystem built to cater to Bro Culture, only occasionally stepping outside its safe and familiar confines, surrounded by videos of jacked dudes talking about squats and MMA and guns.”37 Viewers get sucked in by algorithms that draw them through webs of related material: “If you watch a video on how to improve your bench-press form, you’ll be taken to subsequent links on nutrition, powerlifting, bodybuilding, and tactical firearms training, on and on down the rabbit hole of this loose network of social media.”38 Individual figureheads within bro culture are especially crucial in securing these chains of influence: Jocko Willink “might lead you to bowhunter Cameron Hanes, who might take you to the tactical training gurus Pat McNamara or Tony Sentmanat, and from there to former MMA fighter and Green Beret Tim Kennedy,” he writes.39 With tens of thousands of followers—Willink’s podcast has 1.6 million subscribers, and each episode is watched on YouTube by an average of 24,200 viewers—these influencers maintain their market share and extend their reach by appearing in each other’s videos and podcasts, with “all roads inevitably” leading to Joe Rogan and his “incredibly lucrative empire.”40

These roads, it turns out, are paved with protein. Not just protein, but a pharmacopeia of powders, pills, teas, oils, drops, and sprays designed to improve gut health, boost immunity, enhance focus, memory, mood, and sleep, and otherwise contribute to the self-empowerment regimes these men promote. Alongside pricey supplements, manosphere influencers sell and endorse a range of New-Age-meets-optimizer-meets-survivalist gadgets, ranging from neti pots and blue light glasses to dehydrated foods and water filtration systems. Even the briefest of sorties into this world are enough to make clear how utterly integral sales—and sales pitches—are to the muscular manosphere. As Matthew Remski, cohost of the podcast Conspirituality, wrote in an essay on “bro science,” “Everything the men pitch as being good for bodies and minds is a consumer item. Purchasing is the pathway to virtue, and if a bro scientist is pushing an MLM [multilevel marketing] the virtue proposition is increased by networked recruitment. You become a better bro by eating the supplement and you become a super bro by building your supplement downline.”41

In our journey along these chains of influence, we were taken from Willink and Jocko Fuel to Aubrey Marcus and the vast Onnit marketplace, which includes a “grass-fed” whey isolate “from New Zealand cows,” a plant-based protein powder with a much-sought-after “complete amino acid profile,” and his flagship “Alpha Brain” capsules, made with the amino acid L-theanine, said to promote a “flow state” and the feeling of being “in the zone.”42 Through Marcus we were introduced to Kyle “Achieve Peak Performance in Everyday Life” Kingsbury, a retired college football player, mixed martial artist, podcaster, former director at Onnit, and promoter of “hunting immersion experiences” targeted at “overworked and painfully domesticated” men.43 The supplements and snacks Kingsbury promotes include Paleo Valley 100 percent grass-fed beef sticks and Organifi Complete Protein shakes. From Kingsbury we found our way to J. P. Sears, YouTube comedian, wellness satirist turned wellness salesman, and “emotional healing coach” whose endorsements include Ancestral Fuel “animal-based protein powder,” cold plunge baths, and Black Rifle Coffee, the veteran-owned brand with the tagline “Fresh Roasted Freedom.”44 From Sears, we were led to Rogan, host of one of the planet’s most popular podcasts, optimizer extraordinaire, stand-up comic, mixed martial artist, bow hunter, “psychedelic adventurer,” and founder of Onnit. And from Rogan we were transported to Alex Jones, white nationalist, Sandy Hook denialist, and radio personality whose media empire is funded through the sale of his hugely popular Infowars supplements. For Jones, who declared bankruptcy in December 2022 in the face of a $1.5 billion bill for damages he has been required to pay the parents of children killed in the Sandy Hook mass shooting, which Jones claims is a hoax, his supplement business is not simply an add-on to the income he generates through his media empire but the source of its funding, earning him US$165 million between 2015 and 2018 alone.45 Jones’s supplements include Ultimate Bone Broth for “primal human nutrition” and Alpha Power “vital male androgen biosynthesis promoter,” among dozens of others.46

There are a number of ways to understand the ubiquity and power of protein supplementation in the muscular manosphere, including: the robust economic infrastructure supporting the industry’s networked sales and marketing, its homology with muscle and thus with masculinity, and its convenient consumable form and vaunted metabolic speed. All of these features are certainly among the selling points for downline-conscious bros. Less obvious, perhaps, is the reality that for protein supplements to realize their potential requires constant work and renewal through the kinds of physical exertion prescribed and modeled by the manosphere’s leading cast. One buys a tub of protein powder in order to metabolize its promises, and doing that requires physical effort over a sustained period of time that is never enough, never complete. The desired physical benefits will duly arrive only if the consumer maintains their regime; any benefits will be lost just as quickly if they don’t. Perpetual renewal is needed to replenish muscle, and this lends itself well to more sales and more accumulation of all kinds, including the optimizing discourses of restoration and regeneration that characterize microfascism.

Crucial here is the fantasy of self-creation. As Bratich describes it, this is “a fantasy that nevertheless is implemented in action upon the world to shape reality through order.”47 As protein powder is blended into regimes of optimization, as it is activated as a fuel for self-replication, it becomes a key ingredient in the masculine mythmaking and self-making that gains its desirability because it allows its subject to form through separation from its “material conditions, interdependence, and sociality.”48 Returning to themes discussed in chapter 3, we can see how a supplement such as whey protein appears in a form that is isolated from its circumstances of production and from its worldly relations. Intended only to serve the optimized health of the individual consumer, the socio-ecological relations and economic imperatives that underpin the creation, circulation, and consumption of protein supplements are nowhere to be seen in desiccated powders or self-made men who make up the muscular manosphere. “Total human optimization.” “Extreme ownership.” According to Bratich, the “flight from materiality” allows abstract values of this sort to emerge; these values then “return as impositions on the world through hierarchical ordering” of sex, race, age, and so on represented and energized through the manosphere.49

Readers might question our choice to analyze the manosphere through the lens of microfascism, wondering if this generalizes or exaggerates its political leanings, exclusions, and violence. But Bratich’s point is that microfascist cultural politics is “composed before being organized, directed, even named,” that it emerges nonlinearly, and that it can have effects “even if they don’t ‘creep’ to another stage.”50 For Bratich, microfascism as the cultivation of subjectivity is ordinary, pervasive, latent, and multiscalar. It is “ ‘in our heads’ but also in our bodies.… Better yet, it’s in the embodiments and affective armor produced within our relationships.”51 This means that patriarchy or autogenetic sovereignty are not individual propensities, or even products of abstract systems such as “patriarchy” or “fascism.” Rather, microfascism is the “realm of composition” and thus requires an analytical focus on the “collective and assembling formations.”52 Bratich writes, “The contemporary variations of these patriarchal pacts, specifically in networked warrior bands, will be key to understanding microfascism.”53 Thinking with Bratich in this way allows us to remain alert to the ways that microfascism infiltrates desires, values, and practices that don’t always develop into identifiable groups or organizations, instead embedding itself in relationships and subjectivities across the political and cultural spectrum.

Indeed, the leaders of the muscular manosphere exist less on a political continuum and more in a tangled knot, which means that self-proclaimed “bleeding heart liberal” Rogan regularly plays host on his podcast to the far-right’s Alex Jones, interspersing the libertarianism and (surface) nonpartisanism that permeate the manosphere with occasional dashes of liberalism and generous servings of Trumpism and the Proud Boys. His endorsement of Trump on the eve of the 2024 election on the Joe Rogan Experience podcast, however, was an unambiguous declaration (a declaration that was as much an endorsement of Elon Musk as of Trump, around the time of their fraught bromance to which we return in our epilogue.) For the main, though, Rogan’s capacity to occupy an ambiguous political position across multiple belief systems is key to his hugely popular brand of cultural politics.

For a sense of how these belief systems merge or are expressed through mind-body cultures and in the podcasts, YouTube channels, and other networked spaces of the muscular manosphere, think: fitness for survival, combat, and self-defense; target shooting, bow hunting, and mixed martial arts; kettlebell flow, primal movement, and stone lifting; paganism, primitivism, and New Age spirituality; poets, mystics and shamans; mushrooms, marijuana, and psychedelics; organic foods, clean foods, and wild foods; big-ag-, big-pharma-, and mainstream-science-skepticism; “free thinkers,” conspiracy theorizers, and contrarians; self-help, self-care, and self-discipline; market fundamentalism, entrepreneurialism, and hyperindividualism; rugged heteronormativity, hyper-ablebodiedness, and eternal youth. Think “Buddha-Bros,” “psychedelic masculinity,” “tactical culture,” “combat culture,” “rationalized body culture,” “podcast bros,” “Bitcoin carnivores,” “conspirituality,” “hybrid masculinity,” and “beta masculinity.” Think appropriation and exoticization of Indigenous motifs alongside the erasure of Indigenous peoples and struggles. Think fetishization of nature, wilderness, and the outdoors unmoored from colonial histories. Think demonization of indoor, sedentary living, industrialization, and automatization but void of systemic critique. Think uniformly pretty white wives, partners, and nonexclusive lovers (polyamory is big in the muscular manosphere) who, if they appear as active subjects at all, are fiercely domesticated raisers of these men’s children, but also able to shoot a gun, wield an axe, and swing a hefty kettlebell. Think Willink, Marcus, Kingsbury, Sears, Rogan, and Jones, but also Paul Chek, the Liver King, Aaron Rodgers, Andrew Tate, and even Jordan Peterson. Peterson might not be built like a bull, and to our knowledge he doesn’t sell supplements, but he is nonetheless known for his all-meat diet and other disciplined habits of living celebrated by more vibrant and dare we say “manly” representatives of the manosphere. His approach to self-help—outlined in his book Beyond Order: 12 More Rules for Life, successor to the best-selling 12 Rules for Life: An Antidote to Chaos—echoes a number of key themes that reverberate through the muscular manosphere, where militaristic commands to “stand up straight with your shoulders back,” “set your alarm clock,” “drink your water,” and “make your bed” are offered in conjunction with more warm and fuzzy advice to “treat yourself like someone you are responsible for helping.”54 These strains of advice do not necessarily exist in tension but instead operate as examples of the “ruthless self-love” (or self-optimization, self-improvement, self-discipline, self-reliance, and self-cultivation) these figureheads promote.55

The über-individualism of manospheric culture bears emphasizing. As Remski writes, “In the rugged country of bros, there are no communities, but rather collections of homogenous, self-contained, self-responsible individuals. They mirror each other’s strong and silent bro-ness. They owe each other nothing but affiliate links.”56 While the extent to which these men are explicit about their product sales varies, the economy of supplementation that underpins this network often goes unacknowledged, perhaps because discussing dependence on their audiences’ financial investments might undermine the individualism that is so crucial to their brands. Likewise, income or employment are infrequently mentioned by manosphere figureheads who tend to ritualistically reassure their followers that money does not equate to a meaningful life, even as their obvious or widely known wealth is part of their popular appeal. Their key take-home message is that the Willinks and Marcuses of the world are not waged or salaried workers with a boss or a manager overseeing their productivity. Usually portrayed as free of any institutional or organizational affiliations, much less obligations, they are their own business. They are entrepreneurs of their own lives, both literally and figuratively, their sphere of action and influence extending beyond anything recognizable as work to “human existence in its entirety.”57 This notional freedom is peddled to workers active in the gig economy and other forms of flexible, precarious labor, where being one’s own boss is packaged as the realization of neoliberalism’s promise of entrepreneurialism for all. By contrast, dependencies of various kinds are precisely what the flexibilization of labor is intended to conceal and exploit: In the United States, most of the work categorized as flexible or precarious is undertaken by women (especially those with children) or Black and Latino men, especially in the South, while the goal of flexibilization is one of neoliberalism’s tactics for eschewing the full economic cost of this workforce and of reproducing social infrastructure.58

The muscular manosphere’s endless exhortations to control oneself with the goal of singular flourishing leave little room for relationality of any kind. Only individual subjects are recognized within this paradigm because, beyond the shared bounty of multilevel marketing, interdependence might require incomprehensible kinds of compromise, including limits on the freedom to accumulate wealth, shoot guns, eat meat, burn fossil fuels, and so on. This came through clearly in the early months of the COVID-19 pandemic, when supplement purchases skyrocketed, justified and promoted by the “bro science” truth-bonding that provides hours of content for manosphere podcasters selling invulnerability to their fellow renegades and freethinkers.59 Aubrey Marcus’s prescription, penned prior to the pandemic and endlessly amplified since 2020, is typical: “When you get sick, it is not the virus that gives you the symptoms; it is your immune system.”60 For Jocko Willink, who joins Joe Rogan as a promulgator of the idea that obesity is the taboo and suppressed reason for the United States’ high COVID death rates, the advice is similarly simple: “Be on a good diet and get outside and get healthy. It’s pretty straightforward.”61 As Remski writes,


The target of bro science is not public health but sales—of supplements, self-empowerment regimes, confidence-building, all proposed as totalizing and perfect answers. This is why bro scientists must reject the reality of a novel virus they cannot solve.… The banal health products of bro science can never be oriented towards the commons; there’s no money in it. Everything they pitch as being good for bodies and minds is a consumer item.… For the bro scientist, health is the outcome of personal choices not public policy, which is why he cannot conceive of the logic of masks or vaccines, which are not useful as personal choices but as social commitments.62



While some figureheads in the muscular manosphere accept the existence of COVID, they share a commitment to minimizing its risks and overstating the extent to which an individual can prevent or fight off an infection through fitness and lifestyle practices. This is about kindness to oneself, perhaps, but not kindness toward others or a sense of collective vulnerability, solidarity, or relationality. The manosphere’s emphasis on “clean eating” and wild foods (consumption of highly processed supplements notwithstanding) makes sense in this context. Much like ruthless self-care and immune-boosting supplements for staving off COVID, clean eating offers a way of removing all externalities—like poor-quality food derived from a broken food system—that might interfere with self-optimization and renewal. Here there is an absolute focus on what benefits you, and anything that interferes with optimization or with your quest for sovereignty must be struck out. Recognizing that one is in relationships with others mean ceding some control and in the manosphere the message is unequivocally that you shouldn’t get bogged down in what you can’t control; that help from others is unreliable and undesirable. All you have is you and your carefully formulated, scientifically proven stock of supplements. In this context, the interconnected discourses and practices of protein supplementation, COVID minimalism, and clean eating can be understood as manifestations of the struggle for the renewal of sovereignty and as techniques for managing, at an individual level, multiple systems in crisis, from food to public health.



Conclusion

If our argument were to stop here, with individual responses to systemic failures, it would replicate a now classic critique of neoliberalism and the production of the responsibilized subject. The muscular manosphere is undoubtedly caught up in the neoliberal project of self-regulation, self-betterment, and self-optimization, and premised on the precarity of flexible modes of accumulation. But we have also tried to show that participants in the manosphere are buying and selling confidence-building regimes and fuels for self-creation and renewal that profit from the fallout of this emergent conjuncture, where success seems harder to come by than before. This vision of disenfranchised men on the path to renewal, rooted in a sometimes latent gender and race supremacy, is not incompatible with neoliberalism, nor is it entirely new. Rather, it is its networked character and its enmeshment in the supplement industry and the project of building bigger, stronger bodies, often for undefined tactical purposes, that holds our analytic attention. While the insurrectionist spirit of wounded Trumpian masculinity stands as a vibrant market for those who profit from the loss of self-confidence these men seem to experience, we hope to have conveyed the messy tangle that characterizes this networked world, pointing to its microfascist vibes, potentialities, and affects rather than reducing it to the here and now of fascism as state formation or organized, intentional form. The power of protein in this environment lies in its capacity for optimization, renewal, and growth—fuel for a fantasy of corporeal sovereignty that belies its utterly relational essence.

This chapter has responded to a much broader question about the kinds of sociality that cohere around protein in the early twenty-first century. In the muscular manosphere, techniques of somatic self-making are dispersed through digital networks of accumulation, where they become allied to nutritionist understandings of protein and both dominant and emergent modes of identity and desire. The muscular manosphere can therefore be understood in continuity with protein’s persistent connection with fortifying men’s bodies, a connection heightened under neoliberalism. At the same time, protein in the manosphere is a site for expressing fantasies of autogenesis that are indicative of neoliberalism’s purported decline and the concomitant rise of microfascism. With Jack Bratich and Sarah Banet-Weiser’s arguments as our guide, we can see how the appeal to neoliberal values increasingly struggles to “secure subjects within its political rationality,” a claim they use to explain the rise of “networked misogyny,” or the “interconnected nodes in a mediated network of misogynistic discourses and practices.”63 In this sense, protein can be viewed as fortifying the vestiges of neoliberalism’s hold on contemporary subjectivity while simultaneously fueling emergent microfascisms.

Of course, amino acid supplementation and immersion in fitness culture do not guarantee entry or indoctrination into the manosphere’s political field, but the connection should not be underestimated. A recent survey of sixteen- and seventeen-year-old boys by UK antifascism charity Hope not Hate found that more than eight in ten respondents had encountered content from Andrew Tate, the former champion kickboxer turned misogynist manosphere kingpin.64 The algorithmic logics of platforms such as TikTok and Instagram need reckoning with to explain this, as does the shifting role of gender in cultural politics and the rise of the alt-right with its various iterations of fascism and misogyny. Protein is less an explanation than a vector in these networks, a substance that flows easily through these conjunctures with the promise of enrichment of all kinds. Protein’s allure remains evasive and shrouded in mystique, even as the scientized language of metabolisms and amino acids imbues its nutritional power with ever greater objectivity and authority.








EPILOGUE
Between Meat Protectionism and Alt-Protein Futurism




The supplement industry has come a long way since Justus von Liebig first patented his Extract of Meat in the late nineteenth century with the conviction that it would provide a necessary boost to the population’s health. That dark brown syrup with a “powerful beef aroma” turned out to be lacking in nutritional value, but certain continuities are noteworthy.1 Liebig’s concern with bolstering the fitness of men in industrial and military workforces by concentrating and commodifying protein in supplemental form evinces a biopolitical imperative that persists today, as does the interest his extract inspired in physicians hopeful about its curative properties and potential for restoring the tissues and strength of the sick and infirm. Then, as now, protein was allied to a shifting category of health where governmental rationalities regarding the management of risk and responsibility converge. Then, as now, particular bodies, their labor, potential, and waste, were integral to protein’s commodification, even as the ideals animating its production, distribution, consumption, and regeneration have become more diverse and diffuse than they were in Liebig’s time.

In this book we have sought to chart these ideals and the political imperatives, bodily desires, cultural anxieties, environmental risks, and opportunities for accumulation to which protein consumption has since been adhered. Crucial to our argument is the proposition that protein’s status as a nutritional superstar is neither new nor self-evident. Rather, protein has been produced as an über-nutrient over the course of two centuries, a trajectory we have traced by focusing on moments of heightened interest in its seemingly endless potential to address problems of global importance, from food security to population aging to manhood in decline. We have shown that the things and processes that travel under the name protein are organic and life-giving but also socially constituted, forged together into what largely passes for a distinct biochemical category in the face of ongoing epistemological and ontological uncertainty and change. In showing how protein’s capacities are put to work, and in following its travels as a valuable commodity, lively ecological entity, abstract nutritional input, and facet of bodily composition, we have situated it in the complex political, economic, and cultural contexts that represent both its conditions of possibility and the sites through which its cultural meanings and material impacts are manifested. Our chapters have been organized as a series of episodes demonstrating protein’s adaptable, relational essence, each an attempt to show how this nutritional superstar has been animated over time—by the epistemological contestations of early organic chemistry, by imperial expansionism, by monetized solutions to environmental harm, by the neoliberal accounting of the body’s senescence, by the fraught cultural politics of masculinity, and now, as we suggest in what follows, by a meat-first populism that regards protein innovation as an existential threat.

In tracing these histories, we have sought to make protein’s metabolic forces and cultural valences visible and tangible, revealing how its arcane and abstract character gets enlisted in the service of all sorts of investments, messages, and desires. In so doing, we have been careful to avoid the suggestion that protein’s rise has been seamless or linear, or that its hallowed status is inevitable. Rather, we have argued that even—indeed especially—at moments of peak traction, protein’s potential has been contested within and across scientific and social domains. The near-decade during which this book has come to fruition is no exception. While this time span represents a small window in the long history of protein, it has been an especially turbulent one in our subject’s biography. We have watched in real time as the meanings and materialities of protein have mutated and shifted, its grip on our nutritional imaginations becoming at once more expansive and more fraught. Our epilogue elaborates on this tension, exploring how and why the protein supplementation market continues to grow even as the science underpinning it remains contested, even as its manifestations old and new are challenged by competing visions of climate and sustainability, and even as answers to the seemingly simple dietary questions “How much?” and “What kind?” become more desired and more difficult.



THE IDEA THAT HIGH-PROTEIN diets aid in weight loss, stimulate muscle growth, and generate energy continues to hold sway and is borne out in market research predicting that sales of protein powders and protein-enriched drinks, snacks, and packaged foods should see a 8.65 percent compound annual growth rate between 2023 and 2028 as the market reaches a value of US$50.2 billion.2 Sales of plant-based high-protein goods are driving growth, but so are sales of animal derivatives, the expansion across both streams enabled by a movement of consumers away from earlier generations of sport nutrition snacks and beverages that did not include protein. This is to say nothing of the market for whole meat proteins, the global consumption of which is projected to increase by 12 percent between 2023 and 2032.3 Heightened interest in protein supplementation now extends beyond the food and beverage sector to include personal care and cosmetics, where the market for whey-infused facial treatments is thriving.4 Clinique is among the major brands that highlight the use of whey in their promotions. This is “not your smoothie’s whey protein,” their ad copy counsels, reminding consumers that their version of whey builds not muscle but skin, offering a “de-aging triple threat” that promises to plump, smooth, and rehydrate the complexion.

Even as protein commerce thrives, the research on a long list of questions related to amino acid intake and health remains far from settled. The lack of consensus is apparent in work on the impact of protein consumption on weight loss, cardiovascular function, and healthy aging—the kinds of chronic disease and lifestyle issues that have come to form the focus of research in the Global North in the past half century. Long-standing tensions, akin to those that have characterized nutrition science since Liebig began his work in the mid-nineteenth century, also continue to reverberate. A strong constituency of experts now suggests that the official recommended daily allowance (RDA) may underestimate the amount of protein people (especially the elderly and the critically ill) need by as much as 50 percent, claiming that concerns about the adverse health effects of higher protein intake have been overstated. Scientists in this group often point to the weaknesses in the methodology used to determine the RDA and emphasize that the RDA is designed to estimate the minimum amount of protein that must be consumed to prevent nitrogen loss, not the optimal range of protein intake. At the opposite end of the spectrum, experts claim that the average diet of Americans and Canadians contains too much protein, highlighting studies that provide evidence to counter the findings driving the idea that older adults, especially, are not eating adequate protein. The reasons for their concerns include the impact of high-protein diets on renal and bone health, on rates of overweight and obesity, on risk for cancer, and on the environment and climate change.5 Scholars working on questions related to malnutrition, food insecurity, and famine in the Global South are also divided. One can see in this literature echoes of mid-twentieth-century debates (discussed in chapter 2) about whether any special emphasis should be placed on protein deficiency compared with deficiency in other nutrients, or in the context of overall caloric intake, or in relation to systemic forces such as conflict, climate change, economic precarity, and forcible displacement.6

That an overarching consensus remains elusive is unsurprising. The metabolic contingencies of protein, the bodies that ingest and process it, and the cultures and systems in which these bodies live and breathe represent a kinetic dynamism that does not lend itself to epistemological certainty or straightforward dietary advice. The different worldviews and commercial interests that shape research on protein metabolism and nutrition only compound the difficulty of navigating a clear path through the evidence. How this evidence will be weighed in the forthcoming review and update of the protein dietary reference intakes in the United States and Canada remains to be seen.7 The strength of the divergences that characterize the field will not be easy to bridge, even though the science behind the headlines in the “protein wars” is more nuanced and tentative than truncated soundbites about the consequences of eating too much or too little protein suggest. Indeed, if there is a consensus in the literature, it is that the identification of a generalizable optimal intake, even for application within relatively homogeneous populations, is unlikely.8 This means we may have to be satisfied with “It depends” as the answer to the apparently simple question “How much protein should we eat?”9

This is a question we are inevitably asked to address when we speak about our research. We have been struck by how consistently we are drawn back to it even as our analysis problematizes its very foundation. Our attempts to turn the question around, to dislodge its assumptions, and to emphasize its irresolvability seem not to satisfy those holding out for a prescription and some reassurance that they are doing the right thing as they experiment with their diets and manage their health. The belief that a person can and should identify just the right dose and type of protein for peak well-being reflects the resilience of nutritionism and the hold of scientized principles on what and how we eat. It is also an expression of the molecular biopolitics that compel relatively affluent populations to optimize their health at ever more personalized and intricate scales. And, as we contended in chapter 5, it is further linked up with fantasies of corporeal integrity, autonomy, and sovereignty that are taking increasingly troubling forms.

In offering ways to think about protein beyond the quest for nutritional precision and unimpeachable veracity, we are in dialogue with a body of scholarship that seeks a path out of the polarizing, confusing, and normalizing nature of contemporary dietary discourse. Alissa Overend’s argument against “singular food truths,” which situates the push and pull of nutritional advice in a broader cultural moment where the power of objectivity and empiricism to shape public perceptions has dramatically declined, is particularly relevant. Overend doesn’t deny the damage wrought by a manipulative food industry, or the impact of bad science on people’s health, but sees little value in an approach that seeks to separate “food fact from food fiction,” as if there is a route to eating well that is uncontaminated by social and political forces.10 Thus, rather than debunking or clarifying nutritional edicts that encourage consumers to veer from one dietary magic bullet to the next, Overend invites us to imagine what would happen if we were to abandon the endless and futile pursuit of singular truths about healthy eating. While Overend distances herself from what she calls a “Trump-style assault on fact” in a brief aside, she argues that we must take seriously the influence of emotion and belief on popular opinion and reject better reason or more counter-facts as solutions to impasses of a variety of kinds, including “what to eat.”11 In making this case, she joins other scholars advocating against reductionist, perfectionist, and anthropocentric attitudes to food in favor of ecological, qualitative, and messy approaches that, in Lisa Heldke’s words, “view foods not as substances, but as loci of relations.”12



SUCH A PERSPECTIVE RESONATES STRONGLY with ours, but we are writing this conclusion at a moment where desires for more singular guidance about protein consumption have come to feel especially weighty, in part because the Trumpian context inflects them in ways that cannot be set aside. Protein science has always been contentious, and it has always been practiced and debated beyond the realm of the laboratory. It has also, from the start, been infused with political ideologies and linked to large-scale social upheaval and transformation. But in recent years, the regular and inevitable uncertainties and contestations that constitute the scientific process have been amplified and diffused across multiple spheres and platforms in ways that demand critical attention.

The cacophony of voices, perspectives, and interests engaged in contemporary “protein talk” epitomizes the decentering of traditional scientific expertise and authority that characterizes a post-truth, post-trust world. That protein knowledge is developed and circulated across diffuse locales does not mean it is democratized. The influence of media powerhouse Joe Rogan, who has built his podcast empire through the development of new knowledge pathways centered on health, makes this abundantly clear. The percolation of Rogan’s preferences for high-protein food sources through public consciousness and into conversations about our work has become increasingly evident over the period in which our research has unfolded.

As experts and avenues for information have multiplied, and anxieties about the food system, big pharma, and the power of corporations have intensified across the political spectrum, protein has joined the orbit of other objects of contention in the contemporary culture wars. Like antiracist education and transgender humanity and rights, protein—what it is, what it should be, and who might be stopping you from eating it—has become embroiled in the animosity of the “social industry,” where its contentiousness is its currency.13 For protein, that currency lies in its multiplicitous form, in its capacity to appear or to be invoked as meat, or powder, or dairy, or legumes, or cells, or insects, or muscle, in its ability to stand in for the multiple crises and struggles that mark the contemporary world.

Take the figure of the “soy boy,” a prominent folk devil in right-wing conspiracy circles.14 The “soy boy” epithet is used to describe men who are perceived to be lacking in typically masculine qualities and is linked to long-standing sexist-racist tropes about “effeminate rice eaters” (discussed in chapter 2) and, by contrast, to white supremacist discourses that associate dairy milk consumption with racial purity.15 By intimation, soy boys (or “cucks” or “low-Ts” or “nu-boys”) are liberal or left in their politics and victims of the alleged but unproven feminizing properties of the phytoestrogens found in soybeans as they eschew the meat- and dairy-heavy diets to which real men are supposed to adhere.16 Bill Gates as a stand-in for environmentally conscious Silicon Valley liberals is another favorite villain. Gates’s investments in cellular and insect protein development, and his statement in a 2021 interview that “all rich countries should move to 100% synthetic beef,” provide the grounds for the claim that he is part of a global elite that plans to end livestock farming, enslave American people, and force them to survive on bugs.17

While substituting meat with substances derived from insects represents a small subset of efforts to address the role of animal agriculture in the climate crisis, the civilizational threat posed by the imposition of bug-based foods has become a mainstay of right-wing populist discourse in the 2020s.18 These fears were stoked in director Bong Joon Ho’s 2013 movie Snowpiercer, in which humans survive an apocalyptic frozen world by living on a train in perpetual motion. The train’s passengers are stratified by their class status, with the masses residing in the tail and the front reserved for the few. During a rebellion, the advancing masses are incited by their discovery that the protein blocks on which they subsist are derived from ground-up cockroaches bred on human waste. Being fed insects is a crowning indignity, more so as those in the front eat sushi and meats derived from the train’s livestock supplies. Protein sufficiency is not the question; rather, it is the type and provenance that act as symbols of class power, such that eating insects is a dehumanizing revelation for the masses, tantamount to the other brutal indignities they suffer on board. The overt class struggle over different forms of protein is notable, as is the fact that protein as a category survives the end of the world.

As fears of meat alternatives are taken up in popular cultural forms and embroiled in the culture wars writ large, love of meat, red meat especially, has become a “general symbol of conservatism,” and the defense of it a battle cry against (real and imagined) efforts to address climate change.19 This is why, in a 2022 election, a Montana Republican candidate for office made a spectacle of branding a calf. It is why, in 2024, both houses in the Florida legislature passed a bill banning the sale of lab-cultivated meat. And it is how The Eggs Benedict Option, a 2022 best-selling book authored by the Raw Egg Nationalist, breathed new life into old tropes about the crucial role of animal protein in protecting “Western” values from immigration, feminism, and globalism.20

These are tropes with far-reaching ideological reverberations. On the cover of a September 2020 issue of Texas Monthly, the war against beef is symbolized by several red darts piercing a cut of raw steak, the projectiles presumably thrown by animal rights activists, health and diet enthusiasts, and environmentalists whose activities threaten the viability of the livestock market.21 Notwithstanding the more nuanced analysis presented in the article itself, the idea of an embattled and failing cattle industry circulates with the support of an industry that is using tobacco and fossil fuel company tactics to downplay the impact of animal agriculture on the climate, attack the science highlighting this connection, and undermine the ecological efficacy of alternative proteins. These campaigns have had some success. Recent upheaval in the world of alternative protein investment, research, and development, and the moderation of expectations about the commercial viability of industrial plant-based and cellular foods, has a number of antecedents, but the struggles of the new generation of plant-based meat products such as the Beyond Burger have undoubtedly been fueled by a meat-industry-backed campaign that aimed to paint these analogues as packed with fat and hidden additives and therefore less healthy than beef or pork.22 In their especially incisive analysis of this conjuncture, Jan Dutkiewicz and Gabriel Rosenberg observe that “conservatives’ darker fantasies aren’t just about threats to a dietary staple but about threats to the liberty, bodily integrity, and masculinity of American men.”23 One particular paragraph is worth quoting at length:


That’s the essence of the right’s culture-war metabolism: It transforms the energy of grievance into the substance of reactionary policy. The culture warriors win not when the war is over (it can never end) but when they scuttle any possibility of solving actual problems. They and their political allies frequently seem to want to destroy the capacity of the state to regulate the food supply with fairness, safety, and sustainability in mind. Ironically, it is this very absence of government regulation that produces a nightmarish outcome not far from the conspiracy theorist’s vision of mandatory bug bricks: a dystopia in which most food comes from a handful of shady megacorporations that sell chemical-laden flesh of mysterious provenance. Scary? It already exists. It’s what they sell in the meat case in every grocery store in America.24



[image: Against a beige backdrop, a Texas Monthly magazine’s cover headline reads, “The War Against Beef.” A large steak is pierced by three darts. A fourth dart has missed its target. Below the steak, a caption reads, “An iconic Texas industry draws fire for warming the planet. One answer: a radically different kind of ranching.”]
FIGURE E.1. September 2020 cover of a Texas Monthly issue focused on innovative cattle ranching practices amid controversies around sustainability in the American beef industry.


The 2024 election of Donald Trump to a second term in office on a platform that includes deregulation of the food and agriculture industries, and an open disregard for efforts to tackle the climate crisis, is unfolding with predictable consequences for health and safety. Trump’s appointment of environmental lawyer, antivax conspiracist, and agriculture system critic Robert F. Kennedy Jr. as secretary of Health and Human Services is relevant here. This appointment might seem counter to Trump’s antiregulatory agenda, given Kennedy’s opposition to ultra-processed foods and other consumables he blames for the American public’s poor health. But Kennedy is also making good on his promise to dismantle vital public health research infrastructure and programming. These tensions reflect how Kennedy’s foray into federal politics has made unlikely bedfellows of people from across the political spectrum who are concerned about corruption and manipulation in the food and drug systems, pulling new recruits into the orbit of grievance politics that fuel culture war metabolism.25

Lest we risk pitching the meat populism of today’s political right as the polar opposite to the technoscientific pursuit of alternative proteins in laboratories or vertical farms, it is worth highlighting some of their synergies in the contemporary United States. The recent lunge (real or perceived) of Silicon Valley to the political right—epitomized by tech billionaire Elon Musk’s short-lived role in Trump’s inner circle—has attracted much attention, especially since Musk’s empire has been built around the manufacture of electric cars and, more recently, his purchase and rebranding of Twitter.26 These ambiguities are also apparent in Musk’s history of downplaying the role of the beef industry in climate change at the same time that his company, SpaceX, collaborates on research investigating the viability of growing cultivated meat, albeit beyond Earth’s atmosphere. Musk exemplifies the kinds of tensions and paradoxes that characterize this moment, as does the fact that some alternative protein developers have joined efforts with established meat conglomerates such as Cargill, Maple Leaf Foods, and Tyson, that are rebranding themselves as “protein companies.”27 Adding to the puzzle is the shrinking distance between the rhetorical strategies of the legacy companies and outfits such as Beyond Meat, which has trademarked the phrase “The Future of Protein,” noting that part of their vision is to “re-imagine the meat section as the Protein Section of the store.”28 In this conjuncture, alt-right, grievance-fueled “muscular capitalism” and defenders of meat, on the one hand, and liberal tech green capitalism and promoters of alternative proteins, on the other, differentially cohere around the climate crisis. While Trumpian populism veers between open dismissiveness and outright denial of environmental breakdown, alternative protein production is premised on its real and pressing consequences. But our bigger point is to observe how protein has become adhered to the climate crisis, even as meat protectionism and alt-protein futurism expound starkly different visions of a planetary future. These ambiguities, synergies, and uncertainties about the future return us to the proposition with which we opened this book: that protein’s elusiveness, dynamic, contingent, multiplicitous, and adhesive qualities are key to understanding its power.



PROTEIN’S UNRULY NATURE FACILITATES ITS articulation to divergent political projects through which it has been mobilized as a world-making force for two centuries. But it also helps feed the insecurity and desire for certainty that we experience in conversations about our work—a desire that we have suggested is bound up with the zeitgeist of the turbulent present. This returns us to the body and to the ways in which protein gets enlisted in body projects.

Protein’s status in the nutritional imagination has long been sustained by a vision of the body as a mechanistic and sovereign entity within the control of the individual subject. That sovereignty has always been a fantasy, but in the early twenty-first century the possibility of the separation of body from world is compromised like never before. Each day brings further knowledge of how our bodies are endangered by their porosity and their interdependency with an endangered, endangering planet. Microplastics in human lungs, contaminated water sources, viral diseases, and polluted air offer a short index of everyday contaminations that rupture the notion of the bounded, individuated body. As Achille Mbembe puts it, “The earth is being redefined in a way that binds all species together: humans, technology, animals, fungi, plants, viruses, bacteria—the same life in disparate bodies.”29 While other socio-ecological agents are fundamentally compromised, protein has thrived through these accelerated comminglings of bodily and environmental natures. It is even asked to provide surety and stability when vulnerability-inducing bodily enmeshments—and readily available yet contested knowledge about them—are everywhere.

This point was brought home to us as we were writing this epilogue, when we received an invitation to discuss the ecology of whey protein powder on the BBC Radio 4 series Sliced Bread, which “investigates the latest ad-hyped products and trending fads promising to make us healthier, happier and greener.” Like hair loss products, longevity pills, DNA ancestry tests, foam rollers, and many other products before it, protein powder was to be put to the show’s recurring test: “The best thing since sliced bread, or marketing BS?” With other experts called on to discuss the producers’ central question about the need for and efficacy of protein supplementation, our role in the discussion was to be narrow: Could we help shed light on a listener’s question about the environmental footprint of different protein powders? We offered a short audio clip on whey’s history as a pollutant, the problems wrought by an industrialized food system, and protein powder as a solution that leaves that system not only intact but augmented by a new market. But our direct answer to the listener’s question—that there is no powder that isn’t an expression of the food system in which it is produced—was probably as unsatisfying as our “It depends” response to “How much and what kind of protein should I eat?”

Various critiques of the episode’s underlying assumptions could be made here, including the nutritionist reduction of protein to its biochemical efficacy and the framing of environmental sustainability as the responsibility of the individual. But there is also something to be said for the question (another one we often hear) about which protein supplements are most environmentally friendly, given the rising ecological and geopolitical vulnerability with which people live. The listener’s inquiry, imbued with an acknowledgment of humanity’s ecological embeddedness and ethical care, speaks both of a desire not to perpetuate environmental harm and of a bodily practice that might ward off its encroachments under the skin. In an era characterized by multifold forms of uncertainty, it makes sense that protein is asked to offer a sense of stability in the corporeal domain. As new worlds open up and old ones slip away, the power of protein endures, for now—its fantastical promises thriving both with and against the contingencies that threaten its status.
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and balance, with brute-strength training.
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An iconic Texas industry draws fire for warming the planet.
One answer: aradically different kind of ranching.
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