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Abstract 

In this thesis, I explore the phenomena of cheese production in Ontario, Canada. I 

initiated this project after learning that some cheese producers in Ontario that were 

struggling to stay in business, in part because of whey management issues, especially as 

they relate to the Ontario Nutrient Management Act O. Reg 267/03 (OMAFRA 2002). In 

this thesis, I utilize the Actor-Network Theory (Latour 2005) approach to examine how 

certain elements of cheese production in Ontario are organized, with an emphasis on 

whey management and utilization. Of interest are tensions that threaten to destabilize 

these relations, such as controversies over how whey should be handled, how identities 

such as “artisan” or “industrial” cheese producers are constructed and maintained, and 

how smaller producers sustain themselves in a market in which they compete with large-

scale industrial cheese production were examined. Interviews took place with seven 

participants involved in government, agriculture, and cheese production. 

Participant/observation data were collected in six field sites (cheese factories, farms). I 

found that humans and nonhumans perform significant work in holding cheese 

production and whey management together, even in situations commonly understood as 

under human mastery or control. In particular, I found that the manner by which relations 

between entities both human and nonhuman are governed, through law or through 

informal expectations (e.g., "protocol"; Galloway and Thacker 2007), is responsive to, 

and emergent from, these relations. 
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Chapter 1 

Introduction 

1.1 Introduction 

In this thesis, I explore the phenomena of cheese production in Ontario, Canada. I 

initiated this project after learning about cheese producers in Ontario that were struggling 

to stay in business, in part because of issues related to managing their whey (Farmers 

Forum 2007; VanDusen 2008, 2006). Many small cheese producers spread their whey on 

farmland, including during the winter, but the Ontario Nutrient Management Act O. Reg 

267/03 (OMAFRA 2002) introduced in 2002 made changes to how whey could be 

handled in relation to farmland. One controversial aspect of the legislation is that organic 

substances including whey can no longer be spread on farmland during winter months to 

limit the risk of its accumulation in potentially harmful levels when the soil is unable to 

absorb it (ibid). This theme is explored in greater detail in Chapter 4. Larger producers, 

on the other hand, are generally unaffected as they are capable of taking advantage of 

other methods of managing their whey, generally processing that whey into raw 

ingredients used by food processors or nutrition supplement producers.  

Whey is produced when either an acid or an enzyme such as rennet (or its 

synthetic equivalent) is added to milk. The addition of these coagulants causes a gelling 

of the casein protein, trapping the fat. As the fats and casein proteins gel, the majority of 

the water, lactose, whey proteins, minerals, a small amount of fat, bacteria, nitrogen, 
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phosphorous and potassium, and a variety of other substances in minute quantities are 

ejected from the curd as whey (Law and Tamime 2010: 2).  

Cheese production cannot be separated from whey production; cheese production 

is really cheese/whey production in that one is always implied in the other1. 

Approximately 90% of the milk volume used in cheese production is converted to whey, 

which means that cheese producers make nine times more whey than they do cheese. I 

draw attention to this because cheese producers’ continued operation is contingent on 

having a strategy for managing whey. If a cheese producer cannot properly manage their 

whey, they cannot produce cheese. It is also important to draw attention to the growing 

role whey plays in the profitability of industrial cheese producers. Industrial cheese 

producers increasingly rely on the production and sale of whey-based food processing 

ingredients as a significant proportion of their revenue (Saputo 2010). Cheese producers 

at all levels of production have adopted a variety of practices involving numerous 

stakeholders only made visible when the “whey” portion of “cheese/whey” is considered. 

Cheese producers manage whey by several methods, including: processing the 

liquid whey into functional food processing ingredients (powders that thicken, gel, or 

perform some other function in food processing); or nutrition supplements (e.g., whey 

protein powder); feeding to pigs; spreading whey on fields as fertilizer; and more recently 
                                                        
1 Though this relationship is growing increasingly asymmetrical. New technologies that allow for the 
production of cheese with reduced whey separation means that the production of cheese no longer implies 
the production of whey in all cases. Likewise, whey protein products have become so lucrative there are 
food processing ingredient manufacturers who curdle milk solely to extract whey, and while this process 
produces curds, they are not useable to produce conventional cheeses (they are typically turned into 
“cheese flavouring” or similar) (Dr. Jenkins Interview 15/10/2012). Thus there is now cheese without 
whey, and whey without cheese.  
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whey is being used in anaerobic digesters where bacteria break down the whey to 

produce methane that is then combusted to recover energy. Whey contains several of 

important nutrients, including protein and phosphorous important to the diets of pigs, and 

can offset commercial dry feed spending for farmers who raise animals (Ryder 1980; 

Smithers 2008). One kilogram of liquid whey will offset 70 grams of barley in the diet of 

a pig. When spread on fields, whey is also an effective fertilizer due to high 

concentrations of nitrogen and phosphorous (primary ingredients in industrially produced 

fertilizers); increasing corn crop yields by 110 bushels per acre if applied in the correct 

quantities (Ryder 1980: 74).  

In contrast to offsetting the cost of commercial dry feed or fertilizer, there are 

other more controversial methods for managing whey such as holding whey in lagoons or 

pits, or disposing of whey into municipal sewers, rivers, or other waterways. These 

methods are generally contrary to environmental legislation or subject to public scrutiny 

as a result of odours (Chatzipaschali and Anastassios 2012; Menzies 1994; Ontario Water 

Resources Commission 1970; Riedle 2011; Rutley 2005; Smithers 2008). Whey has a 

very high biochemical oxygen demand (BOD) —which refers to the amount of oxygen 

consumed during biotic decomposition of an organic material (Penn, Pauer and Mihelcic 

2006)—meaning that large amounts of oxygen are consumed during biotic decomposition 

producing anaerobic conditions resulting in the death of oxygen-dependent biota such as 

fish in waterways. BOD is often used as a way of describing the strength or concentration 

of a particular waste, as higher BOD suggests a greater environmental impact, or a 
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greater load on sewage treatment facilities. Typical untreated sewage has a BOD of 

297mg/l, while the BOD of whey is approximately 23,000mg/l (Penn, Pauer and 

Mihelcic 2006: 3), with the implication being that whey is a particularly strong pollutant, 

even compared to raw sewage.  

The challenge posed by whey to small producers is additionally complicated by 

the growing geographical distance from hog farmers (Riedle 2011) and increasingly strict 

pollution legislation such as the Nutrient Management Act O. Reg 267/03 (OMAFRA 

2002) that imposes limitations on field-spreading, thereby reducing the feasibility of two 

methods that have traditionally been the most cost-effective options for smaller producers 

to utilize whey (Farmer’s Forum 2007; VanDusen 2008). Taken together, whey is 

simultaneously a source of opportunity for certain cheese producers, particularly 

industrial producers, and source of considerable difficulty for many others, especially 

smaller scale artisanal and cheddar producers (Farmer’s Forum 2007; Menzies 1994; 

VanDusen 2008). In what has been characterized as the ongoing and growing dominance 

of industrial producers and the demise of smaller craft producers (Farmer’s Forum 2007), 

craft cheddar producer Forfar Cheese, whose history extends back to 1863 

(www.forfar.com/history), was forced to cease producing their own cheese after a multi-

year struggle (Farmer’s Forum 2007; VanDusen 2008). They were unable to find an 

alternative to field-spreading their whey by the deadline imposed by OMAFRA and the 

MOE, constructing the required storage structure was too costly (Farmers Forum 2007), 

and other alternatives for managing whey were not feasible.  
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Thus, there are several reasons to construct an analysis of cheese production that 

is focused primarily on whey. Whey is inextricable from cheese production, and being 

able to produce cheese in the first instance is predicated on having a use (or method of 

disposal) for whey. While other studies have considered artisanal and craft cheese 

(Donald 2009; Paxson 2010), whey has figured much less prominently in these 

discussions, appearing obliquely in a passing sentence or not at all. Whey is, to an extent, 

an “absent presence” (Hetherington 2004: 163). For Hetherington (2004), practices of 

disposal are attempts at rendering undesired or otherwise unwanted things absent to 

produce some semblance of order in society. Hetherington further argues that this is 

related to accountability, in that disposing of an object is also an attempt to divest 

accountability for that object. Disposal practices are thus typically understood as linear in 

that disposal is a final, terminal state. However, disposal is never the linear process such 

practices imply, rather that which is disposed of may linger (e.g., a smell in the 

refrigerator), or may return in a surprising way (e.g., landfill leaks or acid rain; ibid: 162). 

Whey is just such an object. The block of cheese on the supermarket shelf is also a 

spectre of the whey that was co-produced (and disposed of). Unless the consumer has 

familiarity with the cheesemaking process, whey is rendered absent, but always implied 

by the presence of the cheese that was co-produced.  

An analysis of cheese production that neglects whey misses out on the many 

entities (such as human and nonhuman animals; bacteria; government institutions and 

documents; machines; fields; food processors; trucks; utility companies and so on) and 
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relations between the entities that assemble around whey and make cheese production 

possible, and which simultaneously construct and reflect certain attributes of a given 

cheese producer and the product s/he produces. These entities and relations are 

significant as they produce particular consequences, such as dead fish and ensuing 

political action when whey enters waterways, wells, and lakes when whey is intentionally 

or unintentionally introduced into these environments (Menzies 1994; Ontario Ministry 

of the Environment 1972; Ontario Water Resources Commission 1970), or economic 

hardship that puts a cheese producer out of business such as when compliance with 

legislation poses an insurmountable economic burden (Ontario Legislative Assembly 

1984; VanDusen 2006). However, the relations that assemble around cheese and whey 

production also bring about opportunities such as the proliferation of an entire market of 

functional ingredients for processed food, or in making whey-fed pork and thus artisanal 

meat products a possibility. These opportunities have implications for the production and 

stabilization of particular identities and practices. This may be done for example, by 

defining what counts as “artisanal” in contrast to that which is “processed” or “industrial” 

by virtue of the complexity of the production process and the relationship to a particular 

understanding of what is “natural” and what is “technical”. These relationships also 

produce new modes of consuming and relating to food, such as through direct sales with 

food producers where production methods and producer conduct are transparent, versus 

the opacity and general ambiguity of industrially produced goods (Donald 2009; 
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Goodman 2001, 1999; Goodman and DuPuis 2002; Goodman and Watts 1994; Guthman 

2002, 2003). 

My interest is in tracing the network of relations and the processes of social 

ordering that take place to make cheese production possible. Whey engages various 

stakeholders in meaningful ways. Whey engages the small farmer differently than the 

industrial farmer, and smaller cheese producers differently than industrial cheese 

producers or food scientists, so it is also a question about the distribution of challenges 

and opportunities (Law 1991)—that is, how are some sets of relations involved in cheese 

production stabilized and durable, while others are less stable, resulting, for example, in a 

cheese producer going out of business? I attempt to demonstrate that social ordering, 

whether through legislation, regulation, markets, rules, or informal, implicit expectations 

is relational, rather than imposed, and is emergent through negotiations with the various 

human and nonhuman entities, and that there are multiple, co-occurring, and sometimes 

conflicting ordering processes. Even such taken-for-granted categories such as “farmer” 

or “Ministry of the Environment” are dependent on a particular set of relations in order to 

obtain meaning. For example, a person becomes a farmer not because of something 

inscribed into their being, but through an assembly of buildings, land, animals, tools, 

vegetables, and markets which are assembled around them and produce as an effect a 

“farmer”.  

In order to explore these issues, I suggest that agency needs to be 

reconceptualized to account for how nonhumans—by which I mean animals, bacteria, 
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objects, technologies, institutions, and so on—contribute to the multiple processes of 

social ordering in cheese production. I argue that understanding agency and intentionality 

as distributed across entities can facilitate a useful engagement with nonhumans in 

sociological analysis. That is, cheese production is not simply realized through the 

determinant will and agency of humans acting on the technical or natural world of 

nonhumans. Instead, I aim to clarify how particular practices around the management of 

whey (and cheese production generally) are produced and (temporarily) sustained by the 

interplay of relations between heterogeneous material entities.  

Proceeding from here, I provide a brief description of some elements of cheese 

production and its history in Ontario, Canada to establish context. In Chapter 2 I discuss 

the theoretical considerations that underpin my analyses. I begin with a discussion of 

agency and then introduce Actor-Network Theory, demonstrating some of the key 

elements of the theory. In Chapter 3 I provide an overview of how Actor-Network 

Theory informed my methodology, followed by a description of the methods I employed 

for this project, engaging nonhumans, and using texts as sources in an Actor-Network 

Theory analysis.  

In Chapter 4, I provide a brief historical overview of how whey came to be 

understood as something that required the attention and intervention of the public and 

government, in other words, how it became a “matter of concern” (Latour 2004a: 21). 

Once located in the contemporary context in which this thesis takes place, I proceed in 

Chapter 5 with an analysis of several of the key relations that emerged throughout my 
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interviews and fieldwork. First I present some examples to support a revised 

understanding of agency as distributed across human and nonhuman entities. I then 

examine how legislation is ultimately responsive and emergent rather than imposed from 

a central authority. Next, I explore the same principle of emergence in the context of 

informal modes of governing relations. 

In Chapter 6, I consider how whey works with other entities, forming relations 

that contribute to the establishment of particular identities such as “whey-fed”, “artisan”, 

“polluter”, “conscious consumer”, and so on. In Chapter 7 I consider the notion of 

durability in networked relations, that is, how is it that some cheese producers sustain and 

persist while others fail. Based on my fieldwork I argue that this is the result of flexibility 

and heterogeneity. Chapter 8 contains a brief review of the major themes, some critical 

thoughts on Actor-Network Theory, and concluding remarks.  

1.2 Ontario Cheese Production 

In this section I provide a brief overview of the configuration of cheesemaking in 

Ontario. My intent is to provide context for the present thesis and introduce some of the 

major institutions and concepts specific to the dairy industry that appear throughout the 

thesis. 

1.2.1 Cheese Producers 

The category “cheese producers” includes a vast array of different types of 

producers who make different cheeses, operate at different scales, and have different 

ideas of how their business should be run. Ontario is Canada’s second largest cheese 
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producing region behind the province of Quebec (Statistics Canada 2013), and the 

province’s cheese production history spans nearly two centuries. Cheese production in 

Ontario began modestly, taking place on settler farms as a means of subsistence in the 

early 1800s, with cheddar being the primary variety. Cheddar cheese is cheese made 

using a particular technique, “cheddaring”, purportedly developed in Cheddar, England 

(Hopley 2000; Menzies 1994). Cheddaring involves draining the whey from the curds 

and letting the newly formed curds mat together, rather than being placed immediately in 

molds as with other types of cheese (Law and Tamime 2010). The matted curd is 

typically salted, cut into slabs, stacked, then allowed to further drain of whey before 

being shredded and placed into molds. The repeated stacking, turning, and salting helps 

stretch and increase the firmness of the curds as well as reduce overall moisture content.2 

The prevalence of British settlers in Canada at the time meant that this type of popular 

British cheese was one of the first to be produced in large quantities, as settlers brought to 

Canada (and many other British colonies or commonwealth nations) both the skills to 

produce, and a preference for, that variety (Hopley 2000; Menzies 1994). Cheese 

production was increasingly moved off the farm and into dedicated facilities with the 

development of transportation and refrigeration technologies towards the end of the 

1800s (Menzies 1994; Rutley 2005).  

Presently in Ontario, despite the ongoing conglomeration and modernization of 

cheese production and agriculture (Menzies 1004; Rutley 2005), there has been a re-

                                                        
2 Many other cheese varieties are also subject to cheddaring, but “cheddar cheese” refers specifically to a 
variety of cheddared cheese mimicking that produced in the Cheddar region.  
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emergence of craft and artisanal cheese producers who are producing on a small scale 

reflecting various traditional styles and methods (Donald 2009; Paxson 2010). These 

include a number of small-scale cheddar producers, some of whom have remained in 

business for over a century and include Pine River, Saint Albert’s Cheese, and Empire 

Cheese. These producers specialize in producing primarily cheddar cheese, continuing 

the tradition established by British settlers in the province (Menzies 1994; Rutley 2005) 

or variations on that style.  

There are also artisanal producers making a variety of European style or 

“specialty” cheeses like Camembert, feta and Parmesan, along with more experimental 

original formulations and modern variations on traditional styles. Examples include Fifth 

Town cheese, Ewenity, and Glengarry. An early iteration of this segment of the cheese 

industry initially emerged with a generation of post World War II immigrants from 

Europe who brought both the demand for these cheeses and the skills to produce them 

(Menzies 1994). Though like their cheddar counterparts, their numbers dropped 

considerably in the decades of conglomeration, scaling up, and industrialization of the 

cheese and agricultural sectors beginning in the 1960s (Menzies 1994; Rutley 2005; 

VanDusen 2006). Many of the artisanal specialty cheese producers that currently operate 

are rather new, emerging with a resurgence of a “craft” or “creative food economy” in the 

last 20 years in Ontario (Donald 2009). Unlike their cheddar counterparts who deal 

almost exclusively in cheddar style cheese, artisan or specialty cheese producers 
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generally produce a wide variety of cheese styles, often from non-cows’ milk, and 

generally in small quantities (Donald 2009; VanDusen 2006).  

A third category includes industrial producers such as Agropur, Saputo, and 

Parmalat, who mass-produce a variety of cheeses, butter, and other dairy products, often 

capturing and processing their own whey into new products that they then sell to other 

food processors (Canadian Dairy Commission 2011). Agropur, Saputo, and Parmalat 

process 70% of the liquid milk produced in the entire country of Canada (Dobson and 

Jesse 2010), while Saputo alone produces 32% of Canada’s cheese (Saputo 2010). Unlike 

traditional cheddar producers and artisanal cheesemakers, these industrial producers 

operate multiple facilities and produce products that are distributed across Canada or 

internationally.  

1.2.2 Governing Cheese Production 

There are a number of organizations that govern the activity of cheese producers. 

These include the Canadian Food Inspection Agency (CFIA), which is primarily 

concerned with issues over food safety and handling, facility cleanliness and building 

codes, and labeling. The Ontario Ministry of Environment (MOE) and the Ontario 

Ministry of Agriculture, Food, and Rural Affairs (OMAFRA), among other things, 

provide and oversee legislation concerning the environment and cheese producers, 

dictating how waste and byproducts are handled. Cows’ milk is also heavily regulated in 

Ontario. The production and sale of milk is managed entirely by the Dairy Farmers of 
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Ontario (DFO), a non-profit marketing board owned by the province’s 42003 dairy 

farmers. The DFO coordinates all aspects of the cows’ milk supply chain including 

production, transportation, and sales. They are also responsible for standardizing the 

quality and composition of milk such as protein and fat content (DFO 2012).  

There are also non-state actors that work within cheese production. Two that 

figured prominently during the course of this thesis are the Slow Food movement (Petrini 

2003), and the food-processing industry. The Slow Food movement began when a small 

group of Italian chefs and food writers grew concerned about the fate of their local food 

culture after the opening of the first Italian McDonalds fast food restaurant in 1985 

(Miele and Murdoch 2002). In 1986, the Slow Food International organization was 

established with branches of the organization operating in different regions throughout 

Italy, spreading eventually into other European countries and then internationally 

including 25 official Slow Food groups (called “convivia”) across Canada, eight of which 

are in Ontario (Slow Food Canada 2013). The premise of Slow Food is to provide support 

for local food systems and cultures. The Slow Food movement emphasizes the value of 

tacit, traditional knowledge and craftwork in food and cooking, creativity, aesthetics, and 

a connection with consumers and the local community and economy. The methods of 

production are generally made available or visible to consumers, at a minimum, by virtue 

of the consumer-producer relationship. The values of the Slow Food movement contrast 

                                                        
3 https://www.milk.org/corporate/view.aspx?content=AboutUs/OurRole 
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with the emphasis on standardization, speed, propriety, and efficiency that characterizes 

the fast food and processed food industries (Miele and Murdoch 2002).  

What I refer to as the food-processing industry is the economic sector concerned 

with the production of large quantities of food products in a “standardized” (Murdoch 

and Miele 1999) or “uniform” way (Goodman and Watts 1994: 8), often organized in a 

highly rationalized, “Fordist” style (ibid), utilizing ingredients sourced from around the 

world. The final products of these producers may then be shipped internationally 

(Murdoch and Miele 1999). This is at the expense of any sense of local taste or tradition, 

exemplified by the example of Coca-Cola, which may taste the same when purchased in 

Canada or India, and its precise local origins are not easily knowable (Born and Purcell 

2006; Murdoch and Miele 1999). In the context of cheese, the industrial or intensive 

agricultural origins of many of the goods produced in this way, such as the 30,000-hog 

confinement facility, may be obscured intentionally or unintentionally by virtue of 

complexity and spatial distribution (Gouveia and Juska 2002). While there is industrial 

production of organic products, unlike local or Slow Food, the food processing industry 

may also use manufactured ingredients in place of their more “natural” counterparts such 

as corn syrup in place of honey or sugar, whey-based ingredients to bind meat and filler, 

or functional ingredients that may possess health benefits (Goodman 2001).  

1.2.3 Whey Processors 

Whey processing refers to the production of commodities by the concentration of 

liquid whey followed by the separation of its various components, largely whey protein 
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and lactose. Whey processing emerged in the mid-20th century, although only in the last 

few decades has it become a significant and profitable industry (Smithers 2008). The 

emergence of whey processing is largely a product of the parallel development of 

scientific knowledge of the properties and utility of whey proteins, the necessary 

technologies to process liquid whey, and environmental concerns over dumping liquid 

whey by a growing population of industrial cheese producers (ibid). There are three main 

types of whey processors: (1) those that are industrial cheese producers and who process 

only their own whey, the most common scheme; (2) those that process their own whey as 

well as the whey from third-parties, the second most common scheme; and (3) those that 

process only the whey from third parties, the least common scheme (Wisconsin Whey 

Opportunities Working Group 2013: 5). Saputo, Canada’s largest dairy processor, also 

operates several whey processing facilities in Ontario, one of which processes their own 

whey as well as whey provided by third parties (NC INT/OBS 10/10/2012; Sam, 

OMAFRA Interview 28/06/2012)4. Whey processing takes place almost exclusively at an 

industrial scale, largely because it requires a continuous, high volume supply of whey 

that is of a predictable and consistent quality (Wisconsin Whey Opportunities Working 

Group 2013). 

The ingredients produced by whey processors are numerous and include 

concentrated liquid whey, dried whey powder, whey protein concentrate (34%-80% 

protein content, lactose removed), and whey protein isolate (90% or higher concentration 

                                                        
4 See Table 2 for a glossary of citations for my own data 
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of whey protein, lactose removed). Animal feed producers, nutritional supplement 

producers, and food processors purchase the majority of these products (Smithers 2008; 

Wisconsin Whey Opportunities Working Group 2013). These whey-based ingredients 

can increase the protein content of foods, act as filler in processed meats, gelatinize, 

stabilize or otherwise alter the consistency of food and beverages without significantly 

affecting flavour (de Wit 2001). Whey processing is often considered an ideal method for 

managing whey as it produces a high value commodity and is seen as generally superior 

in terms of environmental impact compared to other methods of utilizing whey (Smithers 

2008; Whey Opportunities Working Group 2013). Despite whey processing being 

conceived of as economically and environmentally superior, the participation of small-

scale craft or artisanal cheese producers is limited. This raises questions about why some 

producers are not involved in whey processing and what alternative methods are being 

employed. 

Proceeding from here I hope to go beyond an understanding of cheese production 

as a purely “social” or “technical” phenomenon coordinated by the largely human actors I 

have just outlined. The answer to the question “who makes cheese?”, as I reveal through 

this thesis, is further complicated when whey is considered. As I show, whey also draws 

in pigs, anaerobic digesters, whey processing equipment, food processors, fields, 

groundwater, ministries, the public, panels of human testers, laboratories, pamphlets 

distributed to customers, new media, and many others into this collective of cheese 

production. Using an Actor-Network Theory approach (Callon 1986; Latour 2005, 1999a, 
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1988; Law 1992), I hope to explore the whey side of cheese production, the nuances of 

which are not well understood. I want to identify the key stakeholders, practices, and 

relations that prop up and sustain cheesemaking in Ontario. Who and what assemble 

around cheese production, and in what practices are they engaged? What challenges and 

opportunities are presented by these various stakeholders, and what is done to stabilize 

these networks of stakeholders so integral to sustaining the production of cheese? My aim 

is to provide an analysis in which a broader set of relations is considered; I remain open 

to the role of nonhuman actors along side human actors in producing cheese and 

managing whey. 
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Chapter 2 

Theoretical Considerations 

2.1 Separating the human and nonhuman 

Durkheim argues that agency is a solely human attribute that is enacted on or 

directed towards the material world: “the impulsion which determines social 

transformations can come from neither the material nor the immaterial, for neither 

possesses a motivating power… they are the matter upon which the social forces of 

society act, but by themselves they release no social energy. As an active factor, then, the 

human milieu itself remains” (as quoted in Latour 2005: 73). For Durkheim, social 

phenomena can only be enacted (and therefore explained) through a consideration of the 

actions of humans, nonhumans are simply acted upon and can never be considered the 

precipitants of change. Giddens and Pierson’s (1998: 89) more recent argument that “the 

only true agents in history are human individuals” suggests that this perspective in which 

humans are the sole conductors of (at least social) change is still prevalent in the social 

sciences.  

Nonhuman animals, too, are often conceptualized as objects. Haraway (2008: 79), 

drawing on Derrida, recognizes that animals are generally understood in mechanistic 

terms (e.g., in the work of Kant, Descartes, Pavlov). The mechanistic animal is reactive, 

acting in a non-calculated (agency-lacking) way that lacks intentionality and meaning and 

is incapable of any meaningful response, acting on pre-programmed instinct alone. The 
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capacity to respond is a factor that separates nonhumans and humans relegating animals 

to the realm of instinct, rote behaviour, and reaction, (Derrida 2002; Wolfe 2010).  

These prevailing assumptions regarding agency are rooted in the Cartesian 

concept of the cogito, a principle that positions the human alone as a thoughtful and 

engaged being. From this perspective, humans are “rational, self-aware, free, and self-

moving agents” (Coole and Frost 2010: 8), while matter is conceived of as passive, inert, 

and controllable. In addition to this Cartesian binary distinction between agential humans 

and inert matter, matter is also presumed to exist and behave according to universal, 

fundamental laws such as those established by Galileo or Newton, precluding any 

possibility of agency (ibid: 8). Formalizations such as Galileo’s freely falling body 

equation or Newton’s gravity supposedly indicate an unflagging calculability, regularity, 

and orderliness to nature. The general sense in early science and philosophy, and which is 

not entirely absent today, is the notion that there are particular attributes such as mass that 

belong to things-in-themselves and that those innate attributes are readily predicted 

(through formalizations), observable (for example, through measurement) and 

independent of the observer (ibid).  

As Donna Haraway (2004) notes, the prevailing Western understanding of the 

world is one in which culture (as science, social science, sociality etc.) is a “quasi-

geological sedimentation” upon a foundation of nature, taking up or incorporating 

“natural resources into social product” (ibid: 202). Consequently, the natural and social is 

understood as two distinct and independent domains (Barad 2007, 2003; Latour 2005; 
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Law and Singleton 2012; Mitchell 2002; Pickering 1995). Timothy Mitchell (2002), for 

example, highlights the prevalence of this purification of natural and social domains in 

his examination of the economic development of Egypt. Mitchell (2002) notes that the 

vast majority of accounts of the development of the contemporary economic conditions in 

Egypt neglect the role that the proliferation of the malaria-carrying anopheles mosquito 

played in bringing about economic, social, and technical transformation in that country. 

Most accounts, Mitchell argues, impose artificial boundaries on what objects are 

considered relevant to a particular discipline and how they are to be discussed. The result 

is that economics—a social science—is not typically concerned with entities traditionally 

considered “natural” such as malaria or mosquitos. These boundaries are largely drawn 

across academic disciplinary lines, and as a result, the conventional economic accounts 

Mitchell is attempting to contest generally situate humans as the central coordinators of 

action. Mitchell’s account, on the other hand, positions the mosquito as an active and 

creative agent in Egypt’s economic development, participating alongside “the forces of 

technology, disease, hydraulics, war, nature, chemistry and several others” (ibid: 10). 

These forces interact in ways that, as Mitchell argues, call into question the centrality of 

human intentionality and the effectiveness of the disciplinary division of labour that 

generally leads to analyses of each in isolation (28).  

What Latour, Mitchell, and a growing number of scholars, particularly those in 

the domain of science and technology studies (Barad 2007; Callon 1986; Coppin 2008; 

Haraway 1987; Latour and Woolgar 1986; Law, 2004; 1991; Nimmo 2011a; Pickering 
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1995; Pickering and Guzik 2008), are arguing is that the longstanding divisions between 

human and nonhuman, nature and society, are artifacts and not inscribed in things 

themselves. Moreover, these boundaries are frequently breached such that what is 

typically conceived of as “the social” or “society”, is in fact, thoroughly imbued with the 

natural (Latour 2005, 1999, 1993; Law 2004, 1992, 1991). With this ontological and 

epistemological skepticism of the qualities of entities, how they emerge, and the purity 

and givenness of the natural and social domains, comes an interest in scrutinizing these 

boundaries, how they are sustained and breached, and the types of sociological accounts 

that traversing these boundaries can produce.  

Nevertheless, there remains a general de facto isolation of particular entities based 

on their relevance to particular disciplines such that "there are studies of military tactics, 

irrigation methods, Anglo-Egyptian relations, hydraulic engineering, parasites, the sugar 

industry, and peasants. But there are no accounts that take seriously how these elements 

interact” (Mitchell 2002: 27). These seemingly distinct entities and domains contribute 

“to some of the most profound transformations in the modern era…instead of developing 

the kinds of analysis that might address these interactions, responding to the techno-

scientific transformations of the twentieth century, social theory is still largely trapped in 

the methods and divisions of labour of the nineteenth century” (ibid: 28). Mitchell argues 

that these divisions may be practical in the development of particular technical expertise 

such as in hydraulic engineering, but that these divisions are problematic for 

comprehensive social scientific explanations (ibid).  
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Mitchell (2002) is critical of the types of highly anthropocentric accounts these 

divisions produce and that are dominant in sociology. He argues that social scientific 

accounts generally focus entirely on human beings because they work by contrasting a 

local case against general patterns and theories, and these general patterns and theories 

are subtended by a logic of human agency, intentionality and rationality largely as a 

result of their enlightenment origins (ibid). The social scientist has thus already 

determined in advance whom the actors in the story are, rendering diseases, rivers, 

technologies, and so on as external to and generally passive—either as “nature” or as 

“social structure”—in social scientific accounts (Latour 2005; Mitchell 2002). 

2.2 Bridging the Gap  

In this section, I review how the relations between humans and nonhumans, 

particularly with respect to agency and intentionality (or intent to act) are being 

reimagined. I then provide a description of some of the central themes of Actor-Network 

Theory, the theoretical orientation through which I seek to establish an understanding of 

nonhumans as part to the “social” or “society”, domains, which in much of Western 

social science have been traditionally understood as solely human. It should be noted that 

my argument here does not preclude the possibility of agency and productivity in the 

absence of humans; indeed there is plenty of agency and activity taking place among 

nonhumans with no human involvement (Barad 2007; Hird 2009). My goal in this thesis 

is thus not to suggest that all networks require humans or that humans are a priori 
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powerful, agentic, or productive, but that power, agency, and productivity are relational 

achievements in which humans may or may not be a part. 

Actor-Network Theory has a three-decade lineage of studies in which detailed 

descriptions of phenomena are produced through analyses of relations between humans 

and nonhumans. This is made possible by Actor-Network Theory’s symmetrical5 

approach to agency that sees anything that produces a change as an agent or “actant”, be 

it object, bacteria, cartoon character, nonhuman or human animal (Latour 1993). That is, 

through the theoretical and empirical analyses here, I want to elucidate the activity and 

productivity in cheese production of the various human and nonhuman actants, and what 

the implications of these relations between actants are.  

Actor-Network Theory is one of a number of theoretical approaches that have 

emerged (largely out of science studies) in recent decades in an attempt to offer new 

ways of approaching sociology (e.g., Barad 2007, 2003; Haraway 1987; Pickering 1995). 

However, I have chosen ANT not the least due to Latour’s growing advocacy of ANT as 

a general sociological theory, as evidenced by his book Reassembling the Social (Latour 

2005: 9), in which he characterizes ANT as a “sociology of associations”. He proffers 

ANT as a vaccination against traditional “sociology of the social” into which he has 

placed the majority of the conventional sociology canon. It is this promise of ANT as a 

                                                        
5 The Strong Programme of Science and Technology Studies is often associated with a form of symmetry 
but this is distinct from symmetry in the ANT sense mentioned here. The Strong Programme subscribes to 
a symmetry in which “both true and false, and rational and irrational ideas, in as far as they are collectively 
held, should all equally be the object of sociological curiosity, and should all be explained by reference to 
the same kinds of cause.” (Bloor 1997: 84).  
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“vaccine” (ibid: 9) against the paralyzing dichotomies of structure/agency, micro/macro, 

nature/culture, that has thus spurred me to see what analytical purchase it may offer. 

Further, while I have chosen to work within the ANT framework, there are areas of 

confluence between ANT and many other science studies approaches, at least in general 

terms such as an emphasis on relationality, and a concern for materiality. Thus 

proceeding from here with the ANT perspective is to put ANT to the test, so to speak.  

Moreover, I have opted not to take an arguably more “traditional” sociological 

approach such as political economy (Fine 2005) or systems theory (Burns 2006). The 

reasons for this are several. First, in food production and in the world at large, the natural, 

technical, and social, as they are conventionally understood, are so thoroughly entangled 

that excluding one or the other as irrelevant (Goodman 2001; Goodman and DuPuis 

2002; Guthman 2003), either because it does not fit with the theory at hand or because it 

is not part of a given discipline is to proceed with blinders (Mitchell 2002). Political 

economy, for example, neglects the role of nature or the nonhuman and takes for granted 

such things as the existence of an “economy” or “politics”, while ANT examines how 

something like “economy” emerges in the first instance (Callon 1998).  

Systems theory, too, takes for granted certain a priori assumptions about the 

nature of some phenomena. Burns (2006: 414) for example, distinguishes between 

“social structures”—such as administrative systems and medical institutions—and 

“physical and ecosystem structures”—such as natural resources and time or space, and 

“sociotechnical systems” which are a combination of the two previous systems. Analysis 
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of any given phenomenon within (at least Burn’s version of) systems theory begins with 

the assumption that these three structures within which human social actors are situated 

are different in kind, and are somehow external to human social agents (ibid). From this 

perspective, agents occupy particular “roles” determined by a particular context created 

by the three previously defined systems. Systems constrain or facilitate human activity 

but are not capable of acting themselves. Human social actors, however, can alter these 

systems, by accident or by purposive innovation (ibid). 

What I think is most challenging with these approaches is the prescription of 

particular pre-existing domains, the contents of which assumed known in advance. For 

example, is cheese production a “social”, “physical and ecosystem”, or “sociotechnical” 

structure? Cheese is a product conceived of by humans and produced through the 

combined work of humans, machines, nonhuman animals, and bacteria. The bacteria are 

produced in laboratories, bred to have specific effects on milk, and shipped around the 

world. Cheese factories and bacteria both rely equally on administration, technical 

artifacts, biological processes, the environment, and the “social” as conventionally 

understood. There is thus great difficulty in populating in advance either the (seemingly 

immaterial, according to Burns) social system of rules and politics and the (seemingly 

material, according to Burns) physical system of rivers and natural resources in advance. 

As Latour (1993) suggests it is not only impossible to make such distinctions (in advance 

or at all), but that these categories, roughly mapping onto “nature" (physical) and 
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“society" (putatively immaterial rules and administration), have never existed in the first 

place. 

If sociality is understood as predicated on the interaction between thoughtful, 

engaged, linguistically capable human agents (Cerulo 2009), incorporating nonhumans 

into sociology that are conventionally understood as lacking agency seems to be an 

insurmountable and perhaps unnecessary challenge. However, if agency is conceived of 

as a “relational achievement, involving the creative presence of organic beings, 

technological devices and discursive codes” (Whatmore 1999: 29), agency is no longer 

predicated on the possession of human forms of linguistic ability, consciousness, or 

intentionality (Franklin 2008). This does not imply a direct ascription onto nonhumans 

precisely the same agency as humans, or that all nonhumans possess the same form of 

nonhuman agency (Coole and Froste 2010). Rather, the suggestion is that agency be 

reimagined altogether, that what is an agent and how that agency is manifest be 

understood as emergent in a particular scene and set of relations. 

If action is limited a priori to what “intentional”, “meaningful” 
humans do, it is hard to see how a hammer, a basket, a door 
closer, a cat, a rug, a mug, a list, or a tag could act. They might 
exist in the domain of ‘material’ ‘causal’ relations, but not in the 
‘reflexive’ ‘symbolic’ domain of social relations. By contrast, if 
we stick to our decision to start from the controversies about 
actors and agencies, then any thing that does modify a state of 
affairs by making a difference is an actor—or, if it has no 
figuration yet, an actant. Thus, the questions to ask about any 
agent are simply the following: Does it make a difference in the 
course of some other agent’s action or not? Is there some trial 
that allows someone to detect this difference? (Latour 2005: 71) 
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This is a significant assertion as it suggests that in analyzing a given (social) 

phenomenon, the researcher must be attentive to the ability for, and consequences of, 

actions and agency that are emergent and distributed across humans and nonhumans. It 

also interrogates what it is about conventional understandings of human agency that 

obscures an understanding of hammers, kettles, and rugs as agents. What Latour (2005: 

72) is suggesting is that objects are not simply a backdrop for human activity. Rather than 

a binary distinction between agent (human) and non-agential structure (nonhuman), 

nonhumans are participants in activity that facilitate, inhibit, make possible or impossible, 

certain acts or outcomes. A hammer does little lying on the floor; likewise the human can 

do very little with a nail, timber, and bare hands. The argument is not that the hammer is 

the cause of hammering, but neither is the human the sole causal element. The relevance 

for sociology is that, by assuming a priori that humans are the only agents, social science 

must defer to using concepts such as “class”, “power”, or “norms” without examining 

who and what are actually at work in any given scene or phenomenon (Latour 2005; see 

also: Latour 1999, 1988; Law 1991; Law and Singleton 2012).  

It is this position that leads Latour (1992: 225) to ask, “where are the missing 

masses?”, a playful twist on the claims of some physicists who argue that there is 

insufficient mass to compose presently accepted models of the universe and who seek to 

locate this unaccounted for material. The debate in sociology has often centred on the 

relationship between social structure and human agency (Burns 2006; Emirbayer and 

Mische 1998), and attempts to locate power somewhere in either the individuals or in the 
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social structures or in some mid-point between them (Knappett and Malafouris 2008). 

However, as Latour (1992: 227) rather scathingly suggests, “the society [sociologists] try 

to recompose with bodies and norms constantly crumbles”. Latour’s argument is that 

“social” phenomena (and forms of control or social ordering)—traditionally understood 

as enacted by humans acting under some form of monolithic social structure (Burns 

2006)—actually involve countless nonhumans that actively shape and are shaped by their 

relations with one another (Latour 1992, 2005; Law 1991; Law and Singleton 2012). 

Moreover, entities conventionally conceived of as purely “social” or purely “natural” are 

generally a hybrid of the two domains, which as Latour argues, are not and have never 

been, distinct (Latour 1993). Locating the missing masses, the bodies, ties and bonds that 

make up the shortfall that Latour sees endemic to current sociological inquiry requires 

turning attention to nonhumans (Latour 1992; Law 1991), avoiding what Law (1991: 7) 

calls a form of “speciesism” whereby nonhumans have routinely been “discriminated” 

(ibid) against or disregarded in sociological analyses.  

Latour (1992), using the example of seatbelt-wearing while driving—arguably a 

“moral” or pro-social act—cannot be explained solely by reference to a morality inherent 

in the driver, internalized through a process of socialization. Rather, a much richer 

account of this behaviour can be produced if the warning lights and buzzers incorporated 

into the car’s dash, or the automatic seatbelt fastener found in some cars, are included in 

the analysis as active participants in producing the outcome (Latour 1992). Put another 

way, socialization is not just an inter-human process; rather it is a process involving 
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myriad nonhumans. In this instance, an action such as utilizing a seatbelt is not produced 

by agency exclusive to the driver; it is distributed across human and nonhuman entities 

and across time and space—ranging from buzzers spatially and temporally co-present 

with the driver, to the engineers who designed the buzzer on another continent and years 

before the event (ibid).  

Latour’s example of the use of seatbelts highlights the merit in the claim that 

nonhumans have an active role in social lives conventionally conceived, that everyday 

life, including the development and enforcing of morals and norms is composed of a set 

of sociomaterial relations (Coole and Frost 2010; Knappett and Malafouris 2008; Law 

and Mol 1995; Pickering 1995). In other words, “the world is filled not, in the first 

instance, with facts and observations, but with agency. The world…is continually doing 

things, things that bear upon us…as forces upon material beings” (Pickering 1995: 6). An 

agent, whether it is an object or living thing, is that which can incite a change; they do 

things (ibid), and humans are themselves material (not transcendent, social) beings, in 

relation with other material forces. This is contra the assertions made by Durkheim or the 

argument by Giddens and Pierson that humans are the only “real” actors capable of 

producing change. This is not contrary to, for example, the materialism of Marx, but it is 

not entirely the same either. For example, as Ahmed (2008) notes, Marx conceived of a 

table as composed of the combination of wood and the human labour involved in 

transforming the wood into the final result. Wood is a product of nature that is 

transformed by industrious humans into something that is “transcendent” (Ahmed 2008: 
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242). However, what Marx does not forefront is the way in which the wood is an active 

participant in the labour, for example by presenting a stubborn knot that requires the 

labourer to change his/her course of action. Through this negotiation, the table may take a 

form that had not been previously anticipated in advance by the carpenter, and which, 

even by the labour of the craftsperson does not suddenly leave the natural domain and 

enter the social. In the main, the challenge is understanding an object as a co-production 

produced through the engagement of (at least) two entities (Pickering 2008), not as a 

thing-in-itself, nor as produced by the imposition of human industriousness on natural 

material.  

According to Knappett and Malafouris (2008), a new social theory in which 

agency is not limited exclusively to humans is required. Specifically, they argue that 

social theorists adopt an understanding that can account for how materials (objects, 

things, technologies) and other nonhumans work with or against humans (not to be 

excluded from the material domain either) to produce the reality in which these various 

entities, human and nonhuman, find themselves. Social theory would then be conceived 

of as one in which “the human species is being relocated within a natural environment 

whose material forces themselves manifest certain agentic capacities and in which the 

domain of unintended or unanticipated effects is considerably broadened” (Coole and 

Frost 2010: 10). Proceeding from this understanding, the question that becomes important 

is not just “who is acting” in the world, but “what is acting”, and how do specific 

configurations of entities, human and nonhuman, animate and inanimate produce novel 
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outcomes that are contextually bounded and only temporarily stabilized, never permanent 

(Clark 2005; Coole and Frost 2010; Knappett and Malafouris 2008; Law and Mol 2008). 

I outline here a few examples of how agency has been reconceptualized in less 

anthropocentric ways and which provide a different approach to more conventional 

understandings of agency and structure. The perspectives here diverge from conventional 

understandings in which there are “hard and immutable” natural and social structures 

over which is a mutable, secondary “skin” of human agency (Sewell 1999: 2). New ways 

of thinking about agency such as Actor-Network Theory proceed with a general 

understanding of flux and general instability as being the default state and where stability 

is an achievement that ought to be investigated rather than taken for granted.  

Malafouris (2008: 21) provides a way of thinking about intentionality that 

recognizes the manner by which nonhumans are active contributors to what may typically 

be understood as solely human undertakings. Using the production of a piece of pottery, 

Malafouris asks, “who did it? Who is the author of the act?” with respect to producing a 

particular clay pot. The default response likely provided by a potter is “I did it”. 

Malafouris argues that the phenomenon of pottery is in fact much more complicated. The 

production of a particular pottery piece, for example, cannot be attributed solely to the 

potter. Malafouris distinguishes between two forms of intentionality. Prior intention is 

the formulation of a physical act entirely in the human mind based on representations of 

the surrounding world prior to the execution of that act. This representation of action is 

then translated into the physical act in the world. In this case, a representation of the act 
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produced entirely in the human mind is the causal antecedent to the action itself enacted 

on the external material world. This is a human-centered understanding of intentionality 

and Malafouris suggests it is misguided (ibid). It takes for granted the assumption that 

humans have access to particular information in advance, such as the amount of pressure 

needed to shape a piece of clay, or how quickly the potter’s wheel must rotate, and that 

fingers, tools and wheels execute the direct orders of the human brain. But this is 

information to which the human mind does not have prior access, and thus a 

representation of a particular lump of clay and its properties cannot be formulated in 

advance to provide directives to be carried out by fingers and wheels and tools.  

Conversely, intention in action refers to the production of physical actions 

recursively and in real time rather than originating from some prior representation in the 

mind. In the case of pottery, intention in action is the complex and recursive interplay of 

brain, body, wheel, and clay, such as the choice of clay, the speed used, and the amount 

of pressure applied (Malafouris 2008). These choices are all made through an 

engagement and negotiation with the clay, the wheel, fingers, and tools. How a potter 

shapes clay is therefore equally about how the clay shapes the potter. Each entity in this 

assembly, the potter, her/his fingers, the wheel, the clay, are in a constant state of 

engagement with one another, responding and shaping the responses of one another. The 

clay resists the potter, the potter applies more pressure or speeds up the wheel, and 

perhaps the wheel at its new speed threatens to collapse the piece in progress. The intent 

to act and the execution of those actions cannot be said to originate from any single 
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object or entity alone, it emerges through the assembly of material and social objects, it is 

a relational achievement. That is, intentionality is emergent in a system of humans and 

nonhumans. Thus, when examining the production of a pottery piece, intentionality is not 

located in the human brain, but in a sort of “immanent mind” (ibid: 35) of the system of 

potter, fingers, clay, wheel, water, tools, and so on. As Malafouris (2008: 35) argues, 

agency and intentionality are neither a property of things nor a property of humans, 

rather, “agency is in constant flux, an in-between state that constantly violates and 

transgresses the physical boundaries of the elements that constitute it. Agency is a 

temporal and interactively emergent property of activity not an innate and fixed attribute 

of the human condition”. This way of thinking is a step in the right direction, but it is still 

contingent on the presence of a human in order for agency to be manifest, even if that 

agency is distributed across human and nonhuman entities. 

Jones and Cloke (2008) identify four ways of viewing nonhuman agency in their 

analysis of trees that is not contingent on the presence of humans. First, trees display 

agency through “routine action” such as growth, reproduction, fruiting, dispersing seeds 

and so on. These take place without the intervention of a human agent. Second, trees 

transform, actively creating and manipulating places and landscapes through seeding and 

spreading. Third, trees exhibit agency through purposive action. Tree DNA “entertains a 

plan which proposes particular forms of being and becoming” (80), and a successfully 

developed tree possesses the skill to execute this purposeful agency. Fourth, incidental or 

inadvertent action such as provoking emotional responses in humans and contributing in 
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a meaningful and irreplaceable way to the production of place, is what Jones and Cloke 

(2008: 80) call “non-reflexive” agency. These four forms of agency provide a broader 

conceptualization of agency that is less anthropocentric and recognizes the creative and 

active capacities of nonhumans, and that agency is not solely a human achievement or 

something to be ascribed by humans.  

Pickering (1995: 24) uses the metaphor of a mangle6 to refer to the unpredictable 

“dialectic of resistance and accommodation” that takes place in the interaction of human 

and nonhuman agency. For Pickering, the mangle is also an analytical approach: the 

mangle refers 

…not just to this dialectic and the transformations it effects, but 
to the overall scheme, as I just called it, to the overarching image 
of practice that encompasses the dialectic—to the worldview or 
metaphysics…which sees science as an evolving field of human 
and material agencies reciprocally engaged in a play of 
resistance and accommodation in which the former seeks to 
capture the latter. (Pickering 1995: 23) 

Intentions get mangled and transformed, providing a foundation for examining the back-

and-forth that takes place in the interaction between humans and nonhumans, what 

Pickering describes as the “dance of agency” (Pickering 1995: 22-23). It exemplifies how 

human intentionality is co-constructed through relations with nonhumans. That is, 

frequently the machines or tools of scientific production (nonhuman actants) do not 

always produce the intended result, requiring the modification of schemes, methods, and 

expectations by the scientist (human actant). In this context, it can never be known 

                                                        
6 This refers to the apparatus used to manually dry wet clothing by running it between rollers (see 
Pickering 1995: 23 note 37). 
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precisely what components of a machine or apparatus and what humans (research 

assistants, lab coordinators, undergraduate students) are required to produce a particular 

outcome. These can only be negotiated in practice (ibid). In more general terms, if the 

world is conceived of as being filled with entities that are constantly in a state of doing, 

the “structures” of society against which individual human agency is generally pitted in 

sociological analysis begins to fade. What appears to be “social structure” (noun) is really 

a social structuring (verb) enacted by other agential entities (Pickering 1995).  

While Pickering originally conceived of the mangle in the context of studying 

science, others have successfully applied Pickering’s (1995) concept of the mangle in 

other domains. Dawn Coppin (2008) analyzed the use of confinement crates in the 

development of high-intensity hog farming applications. Looking at various historical 

iterations of hog farming, she considers the way “specific agents—be they swine, 

humans, construction materials, diseases, technologies, or legislation—relate to each 

other in a particular manner. In each case the participants attend to each other in a 

significant way, but the parameters of the interaction change” (748). Entities, whether 

human or nonhuman, are not passive when a “parameter” is changed, such as if one entity 

makes a change to the surroundings (e.g., pigs producing odour intolerable to humans 

when confined indoor; new building materials abrading the skin of pigs). Coppin 

provides a clear articulation of the way in which heterogeneous entities interacting in 

various contexts respond and induce particular responses in others, in other words, how 

agency can be understood as an emergent or relational achievement:  
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…when farmers moved sows indoors to farrow…manure 
disposal became an issue because disease organisms thrived in 
the accumulated waste and the odor was offensive to humans. In 
response, farmers put in slotted floors…but this tactic precluded 
the use of the bedding material that is beneficial for the young 
swine and the adults. In turn, the different materials used as 
flooring interacted in specific ways with the porcine physiology, 
bacteria, and farmer’s capital. Wood was cheap, readily 
available, and easy to install; it was warm and provided traction 
for the hogs, but it was also impermanent and porous and thus 
provided a good home for disease. (Coppin 2008: 49)  

Coppin proposes that analyses of agency should focus on how, in what locations, at what 

times, and in relations between whom or what, agency is expressed. In her analysis, she 

suggests that it is not just humans adapting to the structures and infrastructure of 

intensive agriculture, but that swine, despite human efforts to limit their agency through 

confinement, interact with other entities in ways that solicit the attention of those other 

entities such as humans (ibid). This means focusing on relations as constitutive of 

particular meaningful identities and material outcomes, and to see agency not as “an 

attribute, but the ongoing reconfigurings of the world” (Barad 2003: 818). In Coppin’s 

(2008) analysis, there is recognition of how actions can induce further action, even across 

species boundaries. As posited by Pickering (2001), attempts to act on others invoke 

actions from others. There is a sense in which pressing into a “field” or “network” or 

“web” of agents inevitably encounters forms of resistance as a result of the agencies 

already being enacted within that field. A given project, then, is always incomplete by 

virtue of the pushing-back of other agents, producing a dynamic of action and resistance 

(Coppin 2008; Franklin 2008; Pickering 2008, 2001, 1995; Malafouris 2008). Coppin 

sees the development of intensive hog farming as an emergent form of agency exhibited 
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by pigs in relation to their conditions (ibid), rather than a struggle between human agents 

and nature or social structure. Additionally, resistance and accommodation is not just 

engaged in by humans in Coppin’s account, such as the manner by which pigs resist 

abrasive concrete flooring. The significance of this is rather straightforward as Coppin 

claims this type of account simply fits the empirical observations better than traditional 

accounts that may fail to recognize the constant flux of both humans and nonhumans 

(ibid).  

The mangle affords a conceptualization of agency as a relational force (Pickering 

1995) between human and nonhumans that is more dynamic and flexible than a 

traditional structure versus agency framework. Nonhumans play an active role, and as 

such, agency and intentionality come to be understood as “distributed, emergent and 

interactive phenomena in which materials, tools and brains each have their own roles…in 

a complex causal web spanning brains, bodies and world” (van der Leeuw 2008: 220). 

Thus, the mangle is consonant with the concept of intention in action, that is, a co-

production of the engagement with an active and lively material world rather than prior 

intention, an a priori plan constructed using representations of reality in the human brain 

(Malafouris 2008: 29).  

There are a few issues that I would like to bring to light here. First, I want to 

recognize the shortcomings of the term “material agency” as employed by Knappett and 

Malafouris (2008) and Pickering (1995), as counterposed with human agency. This 

choice of terms suggests that the “material” is distinct from the “human”, despite the 
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materiality of humans. That is, human agency is material agency, there is nothing 

immaterial about the agency of humans (Barad 2007) and humans are not differently 

material than nonhumans. Second, I want to recognize that the use of the terms 

“nonhuman” or “nonhuman” agency is not without problems as this particular 

terminology serves to lump all nonhumans into a homogenous group. It also fails to 

recognize the manner in which different nonhumans have experienced many different 

histories. That is, it would be wrong to lump together the history and experience of dogs, 

computers, and slaves, all of which have been at some point considered something other 

than human. Thus the use of the term nonhuman agency should be used and interpreted 

with a degree of care. 

2.3 Actor-Network Theory 

In Actor-Network Theory (ANT), the world is comprised of networks of 

heterogeneous materials, a collective of humans and nonhumans (Latour 2005, 1999a, 

1999b, 1983; Law 2002b, 1992; Galloway and Thacker 2007; Strathern 1996). Since 

ANT engages with the activity and agency of humans and nonhumans, the word “actant” 

is generally used in place of “actor”. Actant, a term borrowed from literary theory, refers 

to anything that is a source of action and can refer to, but is not limited to humans, 

animals, objects, light waves, and documents. This is in contrast to the term actor, which 

specifically denotes a human agent (Latour 1997: 5). The use of the term actant 

ameliorates the issue of making reference to human and nonhuman agencies as two 

distinct things by recognizing that actants’ agency is emergent and is unique to that actant 
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in that moment and in those relations, whether it is human or nonhuman. Thus, actants 

have agency, the nature of that agency or its consequences are determined in the context 

in which they are manifest, and not defined in advance.  

 In ANT an actant exists only through its relations, if an actant does not affect 

another actant, if there is no trace, it is not an actant. This means that all actants are 

agents that make a difference (Latour 2005). Actants are thus constituted by their 

relations with other actants, their existence depends on it, and no actant can be entirely 

independent of its surroundings. To be cut off from all other actants is to be non-existent 

(ibid), but even the vibration of two atoms in space (also perhaps in relation with celestial 

forces of which humans may have no concept) light years from any possible detection by 

humans or other actants is sufficient for existence. Furthermore, two atoms in space are 

no more or less a part of reality than a ghost. Latour contends that neither is more or less 

real than the other, the difference is in their relative strength, that there are a vastly larger 

number of actants linked to vibrating atoms (the majority of mainstream science) than to 

ghosts (Harman 2009). This perspective necessitates the abandonment of a human-

centered ontology. Actants can exist and be a part of reality in the absence of humans, 

though they may be hard to detect and may “appear” not to exist by virtue of not being 

picked up by human senses (Harman 2009). It would be solipsistic to assume that there is 

no world beyond that which is apprehended by humans, that the only networks are those 

involving humans. What Latour argues is that the only prerequisite for a network to exist 

is the relation between two or more actants, and the properties of those actants (e.g., 
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human, nonhuman, powerful, weak, hot, cold) are to be negotiated in that network 

(Harman 2009; Latour 2005). 

In the first instance, ANT described the way scientific knowledge emerged as an 

effect of a collective of human and nonhuman actors in laboratories (Latour 1988; Latour 

and Woolgar 1986; Law 1992). Since its origins and like Pickering’s (1995) mangle, the 

ANT approach has been generalized beyond the emergence of scientific knowledge and 

has since served as a framework for studying all types of objects, organizations, and 

technologies (Law 1992). ANT is, in part, a response to traditional sociological inquiry 

that starts with human-dominated “social groups” (e.g., “class”) possessing a priori 

determined (and determinate) characteristics ascribed by sociologists serving as always 

already available explanations for phenomena or events (what Latour would call a 

“sociology of the social”, which contrasts with ANT, the “sociology of associations”; 

Latour 2005: 9). ANT rejects the notion that human rules, norms, and values alone can 

completely account for the composition and organization of the social or society. John 

Law summarizes ANT as follows: 

Actor network theory is a disparate family of material-semiotic 
tools, sensibilities, and methods of analysis that treat everything 
in the social and natural worlds as a continuously generated 
effect of the webs of relations within which they are located. It 
assumes that nothing has reality or form outside the enactment of 
those relations. Its studies explore and characterize the webs and 
the practices that carry them. Like other material-semiotic 
approaches, the actor network approach thus describes the 
enactment of materially and discursively heterogeneous relations 
that produce and reshuffle all kinds of actors including objects, 
subjects, human beings, machines, animals, “nature,” ideas, 
organizations, inequalities, scale and sizes, and geographical 
arrangements. (Law 2008: 141) 
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Rather than pre-established groupings with ascribed meanings and qualities, ANT starts 

with the actants and their practices to provide descriptions of the emergence of (social) 

groups and phenomena (Latour 2005). ANT utilizes a semiotic metaphor, that is, it “takes 

the semiotic insight, that of the relationality of entities, the notion that they are produced 

in relations, and applies this ruthlessly to all materials—and not just those that are 

linguistic” (Law 1999: 4). However, it does not exclude or privilege the linguistic as 

immaterial, rather, as the above quote suggests the concern is with both “material and 

discursively heterogeneous relations” (Law 2008: 141). Actants are constituted by their 

relation to other actants, that is “society, organizations, agents, and machines are all 

effects generated in patterned networks of diverse (not simply human) materials” (Law 

1992: 380). 

 ANT provides a set of tools for analyzing how agency, intentionality, and action 

are emergent properties and are distributed across entities, both human and nonhuman. 

For ANT, an actant “is an effect generated by a network of heterogeneous, interacting, 

materials” (Law 1992: 383). Furthermore, these activities, these doings, are productive, 

that is, to act in a given context is to contribute to the enactment of other entities in that 

particular context, and that this process of acting and enacting work together reciprocally 

(Law and Lien 2012; Law and Mol 2008). The potter is a “potter” by virtue of the 

assembly of a wheel, clay, water, an accumulation of knowledge transmitted across 

generations, kiln, hands, and so on (Malafouris 2008), likewise with the production of 

either a “pork producer” or “hog farmer” (Coppin 2008). Correspondingly, the same 
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could be said of a kiln, or the wheel, or the clay, or the pork, or the hog; each exists as a 

node constituted by the particular nexus of relations. The specific network within which it 

is found constitutes each of these entities through specific performances or enactments 

(Law 2008).  

Performativity is an important component of ANT and much contemporary 

science and technology studies (e.g., Barad 2007, 2003; Law and Mol 2008; Pickering 

1995; Pickering and Guzik 2008). Performativity is a way of conceptualizing the manner 

by which entities and boundaries such as between domesticated and domesticator, or 

nature and culture (Lien and Law 2011) are done, how they are provisionally constructed 

and sustained through particular practices, or not (ibid). Performativity in contrast to 

representationalism and the concept of correspondence (accuracy) between a particular 

representation and what it is purported to represent. The representation of an object in a 

text, for example, is not simply a representation; it is productive of and contributes to the 

constitution of what is being represented, it performs the object of the text into being 

(Barad 2007). From a perspective of performativity, the issue is not whether a “fact” or a 

particular description is an accurate reflection of reality (Barad 2003). It is about the 

manner by which a fact or description enacts particular realities into being on the one 

hand, and on the other, it is about how humans and nonhumans (including words in a 

text) participate in enacting those realities into being (Barad 2003; Law and Mol 2008). If 

sheep (Law and Mol 2008) potters (Malafouris 2008), or racist city planners (Winner 

1980) are “enacted” as such, the implication is that there is something being done to 
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produce these enactments. Sheep, trees (Franklin 2008; Jones and Cloke 2008), markets 

(Callon 1991), and compliant drivers (Latour 1992) are produced; they are “enacted into 

being” (Law 2008: 151) by heterogeneous practices and relations.  

Performativity is, Law (2008) argues, in contrast to the notion of construction. 

Construction implies a “grand mover” or a “puppeteer” (ibid: 151). Performativity 

requires no such central actant, no direct, certain, causal or coordinating force originating 

within the puppeteer and which is directed towards the passive marionette (though it does 

not preclude the possibility that one may exist in some contexts, though uncovering how 

this central actant came be “done” as central would be a primary objective rather than 

accepted as given). Rather it is both puppeteer and marionette that are pulling on the 

strings (Latour 2005: 59-60). It is this set of relations, a set of actions, of pulling and 

resisting, of doing in which the both the puppeteer and marionette are performed into 

being. The puppet is as much responsible for the enactment of the identity of the 

“puppeteer” as the puppeteer is responsible for the enactment of the “puppet”.  

A single actant is also enacted in multiple ways simultaneously. Law and Mol 

(2008), in their account of the foot and mouth disease outbreak among sheep in Cumbria, 

England, argue that a sheep is an actant by virtue of making a difference, but that it is 

enacted as an actant in multiple ways: a veterinary sheep that acts as a potential host to 

the virus; the economic sheep as a market entity; the epidemiological sheep characterized 

by likelihood of infection or transmission; and the farming sheep, a member of a flock 

possessing sentimental value to the shepherd and helping to produce the identity of the 
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farm and shepherd. Further, the flock may enact particular types of sheep, as there may 

be dominant or submissive sheep, proliferate rams and rams that have less success in 

mating, and the flock is dependent on the successful growth of the next generation of 

lambs. That is, there is a sense in which the sheep, as part of different networks, are 

enacted in particular ways that produce particular sociomaterial outcomes such as culling 

(or not culling), bankruptcy, disease transmission, dependence and care, and so on (ibid). 

Law and Mol (2008) are not suggesting that sheep passively receive enactments; 

rather, sheep actively contribute to those enactments. ANT takes a semiotic approach to 

material relations. Since linguistic semiotics suggests that words “give each other 

meaning” (Law and Mol 2008: 58, emphasis mine), meaning cannot be understood as 

imposed but is established reciprocally in the process of relating (ibid). Sheep may 

display or hide symptoms, resist or allow examination attempts by veterinarians; transmit 

disease in a particular way; they may solicit the sentiments of their farmers; and they 

shape landscapes (Law and Mol 2008). It is through relations with other entities, that 

these attributes emerge through enactment; they are not imposed on entities or prior to the 

relations but negotiated between actants. I may direct a houseguest at breakfast to a mug 

and call it a “cereal bowl”, using my words and gestures to enact the mug as a bowl. But 

the mug, by virtue of its shape contributes equally to such an enactment, and while this 

may be a successful enactment of a “bowl”, there could always be resistance. For 

example an attempt to enact a plate as a cereal bowl, no matter how much I insisted, 
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would likely be resisted by the plate by virtue of its flat shape and inability to contain 

liquids.  

2.4 Power in ANT 

Harman (2009: 20) states “actants do not draw their power from some pristine 

inner hearth, but only through assembling allies”, alliances which are always temporary 

and tenuous (Callon 1986; Harman 2009; Latour 2005, 1988). Actants may possess 

power, it is not necessarily centralized in one actant, nor is it inscribed in the nature of 

any given actant. Rather, within ANT, power is understood power as emergent through 

practices and relations. Power is a network effect, “not a reservoir, a stock, or a capital 

that will automatically provide an explanation. Power and domination have to be 

produced, made up, composed. Asymmetries exist, yes, but where do they come from and 

what are they made of?” (Latour 2005: 64). If an actant is said to be powerful, or to 

“possess” power, this is to say that this actant has managed to ally with many other 

actants. In Latour’s (1988) account of the spread of pasteurization, he refuses to attribute 

this to some innate power within Pasteur the human. Rather than use power as a means of 

explaining Pasteur’s “victory” with his germ theory over Pouchet’s theory of spontaneous 

generation of life or Leibig’s explanation of fermentation (ibid), Latour sought to produce 

an explanation of power. Pasteur’s power emerged by virtue of “materially 

heterogeneous relations” in which “farms were turned into laboratories, vaccines made 

from attenuated bacteria, cattle stopped dying of anthrax” (Law 2008: 145) which 

produced Pasteur, the “great man” (ibid: 145) as a result. Pasteur’s power was a network 
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effect, that is, he became powerful because of the network of politicians with funding, 

bacteria, petri dishes, machines, and the public he had successfully assembled around him 

(Latour 1988).  

However, just because power is an effect, an outcome, does not mean it is a 

terminal state or that it does not itself have an effect. It also contributes to the manner by 

which the network is coordinated and changes over time. While power is an effect of 

Pasteur’s engagement with allies, it is this power that allowed him to claim scientific 

victory and become a household name rather than his scientific adversary Pouchet 

(Latour 1988; Harman 2009). A particular manifestation of power throughout the 

network contributed to a particular outcome that could have been different. Had it been 

Pouchet that emerged as powerful, perhaps it would have been his theory of the 

spontaneous generation of life, rather than Pasteur’s germ theory (Latour 1988) that had 

become widely accepted. That is, actants are made powerful through alliances with other 

actants, alliances that must be maintained.  

The alliances through which an actant becomes powerful may extend beyond the 

perception of the actant in question. For example, Latour’s own power as a prominent 

academic comes not from an inner essence, but in his relations with and between other 

actants such as his publications, bookstores, conferences, and so on. However, there may 

be talks given and documents published by other scholars or private conversations had in 

offices that work to extend Latour’s network, increasing the number of allies enrolled 
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into the network of which he has no knowledge, but which nevertheless contribute to his 

prominent status (Harman 2009).  

Organizations such as OMAFRA, the CFIA, Slow Food, or the food processing 

industry, in their various ways, take part in the emergence of what Galloway and Thacker 

(2007: 28) refer to as “protocols”. Protocol is a way of conceptualizing the manifestation 

of power within networks. Protocols are “rules and standards that govern the 

relationships within networks” (28), exerting control laterally, that is, not from the top-

down, but horizontally and in a distributed manner. Protocols are emergent in the 

“complex relationships between…interconnected agents”, a “set of tendencies…of the 

networked system” (28-9). Protocols are the rules that make sure connections work, 

establishing modalities of action by actants. As I attempt to show in Chapter 5, protocols 

are not about individually empowered entities, protocols are the "manifold modes of 

individuation that arrange and remix both human and nonhuman elements (rather than 

'individuals' in the liberal humanist sense)" (30). That is, protocols provide the modalities 

within which humans and nonhumans come together, but they are also produced in these 

relations. There are always multiple protocols, some of which may be contradictory, 

operating simultaneously within a network as Coppin (2008) demonstrates in the “dance 

of agency” (Pickering 1995: 21) between farmers, markets, building materials, and pigs. 

This is exemplified by the co-existence of the values of the food-processing industry and 

the Slow Food movement. Both emerge as part of the cheese/whey network and operate 

simultaneously despite their somewhat contradictory protocols (e.g., speed over quality 
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of work, global versus local). As I attempt to demonstrate in Chapter 7, flexibility in 

protocol is essential for the stability of networks. Because there are multiple protocols 

and protocols may conflict or be resisted by human or nonhuman actants, durable 

networks produce flexible protocols that accommodate interoperation, modularity and 

flexibility rather than propriety and rigidity, which tends to produce more fragile 

networks (ibid). 

The formation of relations or “alliances” between actants is established through 

translation (Callon 1986; Harman 2009; Latour 2005, 1993, 1988; Law 2008). As 

outlined above, it is through alliances that an actant may become powerful or influential. 

Translation, in the semiotic sense, is the process of establishing equivalence between 

words, though this is never truly possible and there is a degree of distortion that occurs in 

the process of shifting between languages (Latour 1999a; Law 2008). In ANT translation 

is about creating linkages between actants, translating the interest of various actants into a 

provisionally stable network. Just as the translation of words between languages is 

always imperfect, the translation of interests between actants is also imperfect, and in 

some cases does not always succeed. While Pasteur was arguably successful in forming 

stable alliances that allowed him to claim “victory” over competing theories of 

spontaneous generation and fermentation, Callon (1986) provides an account of a less 

successful attempt at translation, highlighting the general precariousness of any attempt at 

stabilizing actants into a network. There is a distinction to be drawn between the concept 

of translation and the concept of performativity. While translation is about aligning 
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interests and enrolling actors into particular sets of relations, performativity is about how 

identities are brought into being through those relations. This means that a given 

translation may be performative, that is, it may produce particular enactments, as such 

performativity is a consequence of the process of translation.  

Michel Callon (1986) describes the process of translation using the attempts by 

three researchers to domesticate scallops in order to farm them and restock their 

population in St. Brieuc Bay, France, thus revitalizing a stagnating fishing market (and 

producing new knowledge for the scientific community, and new wealth for the local 

fishers). The researchers had to generate alliances between traditionally social (fishers, 

scientific colleagues) and natural (scallops) entities with the dual intent of restocking the 

fishing grounds in the bay and producing new knowledge to present to their scientific 

colleagues (for example, propositions about the possibility of domesticating scallops). 

Inspired by the successful domestication of a different scallop species in Japan by having 

scallop larvae latch onto protective collector nets, the French researchers attempted to 

reproduce the strategy with the local species. Attempts to domesticate young scallops 

also required compliance of fishers, who, in effect, were also domesticated, as they were 

not allowed to fish during the experimental period, putting off the potential for earning a 

profit during that time. The scientists, however, struggled to enroll the scallops as the 

latter rarely latched onto collectors. Eventually the entire network collapsed when the 

fishers, whose interest in restocking the bay was not successfully translated into the 
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scientist network, resumed trawling and destroyed the domestication grounds in the 

pursuit of short term profits (ibid).  

Attempts at ordering such as the domestication of scallops are always potentially 

contested (Law 1992). The emergence of a given powerful actant or attempts at 

establishing or maintaining stability are subject to the interference by other actants, 

compromising the integrity of a given network. That is, just because one actant happens 

to have power and strength does not make it invulnerable to resistance, for “the supposed 

center is as frail and vulnerable as any other point in the network, just as Allied Supreme 

Headquarters could have been ruined on D-Day by an exploding water pipe or a sudden 

invasion of mice” (Harman 2009: 20). There is what Galloway and Thacker (2007: 34) 

call, in their parlance, “rogue nodes”, actants that ultimately do not consent to the 

problematization or are successfully enrolled into another network. As an example, 

attempts at ordering by the three scientists in St. Brieuc Bay were confounded by fishers, 

the “rogue node”. The fishers, an actant (or group of actants), by virtue of their 

involvement in other networks (perhaps a family) with different interests or protocols 

(collecting a livable income), compromised the successful ordering of another (the 

scientists’ attempts at domesticating scallops). A single failed translation can compromise 

the integrity of a network and potentially bring a whole network down (Harman 2009; 

Law 2008). 
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2.5 Punctualization: Simplifying Networks 

These examples highlight a peculiar feature of ANT, that is, that actants can 

themselves be networks or can stand in for networks or become “black boxes” (Latour 

1987:1). An aircraft (or a television, or a projector, or a body) is an actant, but it is 

composed of a vast and complex network of other social and technical components. It is 

possible to speak only of an “aircraft”; the many components that make up the airplane 

are successfully translated and held together for a common goal, creating the appearance 

of a coherent whole and allowing a provisional simplification of the network. This is 

what Law (1992: 384) calls a “punctualized actor”, that is the networks are simplified, 

“deleted from view” (ibid: 385) particularly in instances of highly routinized or 

widespread actions or relations. However, when something goes awry, when a hydraulic 

line ruptures or the projector bulb burns out, the whole network is brought back to the 

fore (Harman 2009; Latour 2005; Law 1992). Successful translations are always 

potentially contested and re-translated, some translations or “black boxes” (Harman 

2009; Latour 1987), or “punctualizations”, being composed of networked actants are 

more stable or durable than others (Goodman 1999).  

I take advantage of black-boxed or punctualized networks in order to make 

reference to “Northern Cheese” or the “food processing industry” as a single actant, even 

though they are themselves composed of many sets of relations. In some cases I will 

break down the punctualizations in order to discuss how a specific network becomes so 

stable as to become punctualized in the first place, such as in chapters 6 and 7. 
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2.6 Micro and Macro 

The concept of a punctualized actant, or the actant-as-network is related to 

another issue in social theory that ANT attempts to transcend: the issue of scale or “level” 

(Latour 2005, 1999a; Law 1992; Law and Singleton 2012). Larger things can be made up 

of smaller things, all the way down to the atom, proton, electron, microparticle, and so 

on. However, no object can be reduced to the microparticles that may compose it 

(Harman 2009; Latour 1988). This philosophical proposition has some practical 

implications for considering scale. The food-processing factory is a punctualized actant 

made up of workers, machines, raw materials, finished products, walls, certificates and so 

on, that cannot be reduced to any single component within. Likewise, the entire food 

processing industry cannot be reduced to a single factory or a component therein. The 

point at which something becomes micro or macro is not inherent or inscribed in the 

actant. Thus, scale and size are emergent, relational attributes of a given actant: 

the same relational logics apply at any scale. Whether we are 
“big” or “small,” the largest part of the webs we draw on and 
allow us to act are hidden. An [actant] is always a network of 
elements that it does not fully recognize or know: simplification 
or “black boxing” is a necessary part of agency. This implies that 
the notion of “level” is also a relational effect. To put it 
differently… there is no overall social, natural, or conceptual 
framework or scale within which events take place: as webs 
grow they tend to grow their own metrics. But then, without a 
foundational macro and micro the distinction between macro- 
and micro-sociologies similarly makes little sense except as a 
performative effect of those sociologies. (Law 2008: 147) 

As is the case with power, “society” and “social ties”, scale, level, and size cannot be 

taken-for-granted as explanations of phenomena, they are to be explained as a product of 
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a particular network and bound to a particular context. Harman (2009) ties the issue 

translation or punctualization and issues of scale together concisely in the following:  

[black boxes/punctualized actants], unlike substances, they exist 
at every possible level of the universe, since Disneyland is a 
black box no less than each of its costumed characters, the cars 
that circulate inside the park, the tyres on the cars, the rubber 
from which the tyres are made, and the molecules and atoms 
inside the rubber. There is no special plane of reality on which 
we find substances as opposed to mere conglomerates of parts 
(Harman 2009: 46) 

While entities such as OMAFRA, the CFIA, and the food processing industry may appear 

to be “macro” actants because they appear to be “larger” or part of the “structure” of 

society, they are only constituted as such in a given set of relations. From the ANT 

perspective, the macro is “neither ‘above’ nor ‘below’ the interactions, but added to them 

as another of their connections, feeding them and feeding off of them” (Latour 2005: 

177).  

Furthermore, it is not that the “macro” is the more abstract “culture” and “society” 

while the “micro” consists of more concrete interaction between individuals. From the 

ANT perspective, the distinction between abstract and concrete is not meaningful, as 

“‘concrete’ and ‘abstract’ do not designate a specific type of character—the usual 

suspects of critical sociology. The only important differences to keep for now are the 

following: Which agencies are invoked? Which figurations are they endowed with? 

Through which mode of action are they engaged?” (Latour 2005: 62). An opinion based 

on a statistical aggregate produced by a statistician is not any less concrete of an actant, 

than a single neighbour in the flesh who expresses their opinion. The statistical aggregate 
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and the neighbour are simply endowed with different figurations (ibid). That is, within 

ANT, the social theorist should be able to move seamlessly from “macro” to “micro” and 

back without a change in theory.  

2.7 Conclusion 

I use my fieldwork, detailed below, to consider the utility of ANT in sociological 

inquiry, to see where it allows for a useful analytical flexibility, or where it may fall 

short. In general I explore whether ANT’s material semiotic approach is well suited to an 

analysis of how sociomaterial relations produce realities such as whey processing, field-

spreading, whey-fed pork, and so on. By working from this theoretical approach, I 

evaluate both whether an analysis of cheese production as simultaneously social, 

technical, and natural, involving the active participation of humans and nonhumans is 

possible and what this means for understanding particular phenomena. Using the ANT 

approach, I hope to answer the question posed at the beginning of the chapter: Who and 

what assemble around cheese production, and in what practices are they engaged? What 

challenges and opportunities exist for the various stakeholders and how are these 

challenges and opportunities distributed within the network? What is done to stabilize 

these networks of stakeholders so integral to sustaining the production of cheese?  
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Chapter 3 

Methods 

 My concern was with exploring the heterogeneous network of relations and 

practices that assemble around and are implicated in cheese production. I examined how 

these relations serve to stabilize or compromise particular attempts at social ordering, 

namely in the management of whey. My goal is to contribute to a growing body of work 

that views nonhumans as meaningful participants in the construction of realities, as 

capable of “making a difference” (Law and Mol 2008; Latour 2005; Nimmo 2011a), and 

as analytically significant in sociological inquiry. To this end I conducted a case study 

with a collective (Latour 1993: 4) of humans and nonhumans that assemble in cheese 

production as the locus of my analysis.  

I approached this research with several basic questions to guide my entry into the 

cheese field: Where does whey begin? Where does whey go? What actants assemble 

around cheese and how are these assemblies stabilized or destabilized? How is whey 

variously enacted (e.g., as waste or pollutant, as raw material, as food, as natural) in these 

relations, how does whey contribute to its own enactments and the enactment of others? 

And how is agency in humans and nonhumans made manifest in these relations, if at all? 

In an attempt to remain open to the experiences of the actants under study (Latour 2005; 

Law 2004b), I did not intend these questions to delimit or bind my fieldwork, rather, they 

were provisional questions to be modified, expanded, or ignored if necessary. In some 

respects this study began prior to my entry into the field, in the midst of a particular 
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controversy surrounding how whey ought to be handled and the impact of nutrient 

management regulations on small cheese producers. For example, as an article in 

AgriNews states: 

Forfar Dairy deserves a public apology, full restitution and 
removal of the stifling provincial regulation which led to its 
demise as a cheese maker after 145 years in that beloved 
business. It’s not that Forfar owners didn’t try to comply with the 
unsubstantiated regulation under the Nutrient Management Act. 
They spent years searching for an affordable and practical 
approach to store whey waste water for the winter and restrict 
spreading on nearby farm fields to summer only. The Ministry of 
Environment, the enforcement agent, had no helpful suggestions. 
(VanDusen 2008: no page) 

Prior to entering the field, some, though certainly not all of the actants, had been 

identified, at least in a provisional way. From news reports such as AgriNews (also: 

Farmers Forum 2007; VanDusen 2006) and the NMA (OMAFRA 2012), it was clear that 

I needed to turn my eye towards whey, nutrient management, the OMAFRA, the MOE, 

smaller cheese producers, and farmland, at least as a point of entry. So while ANT argues 

that a researcher ought to avoid making prior assumptions about actants, the “black box” 

(Latour 1987) of cheese production was already being opened up by the ongoing public 

discussions around whey with which I engaged in preparation for my actual work in the 

field. When entering the field, however, it would have been a significant error to 

generalize the enactment in AgriNews to the various different research sites because each 

set of relations produces their own, local enactments of actants. There is no guarantee that 

every actant will be present in any given setting, or that they will be enacted in precisely 

the same way. This does not deny the enactment of whey as a “liability”, indeed for 
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AgriNews and Forfar, it is. However, to make this claim in any other context requires that 

whey or the MOE be revealed and enacted as such, “in the action”.  

In this section I will outline some methodological considerations that informed my 

fieldwork, then describe the recruitment process, the participants, and research sites.  

3.1 ANT, Method, and Practice 

ANT is perhaps best understood as a set of methodological sensibilities for tracing 

how actants relate to one another and are enacted differently by those relations and 

practices rather than a traditional theory (Gad and Jensen 2010; Latour 1999a; Law 

1992). According to ANT theorists, ANT was never intended to be programmatic with 

respect to how to approach a particular area of inquiry (Law 2004b; Nimmo 2011a), and 

does not provide the researcher with any prescription or explanation for why or how 

particular relations or actions exist or take place in advance. ANT research emphasizes 

learning from the actants without “imposing on them an a priori definition of their world-

building capacities” (Latour 1999a: 18). That is, ANT is sensitive to the contribution of 

heterogeneous entities in world building, establishing order, or contributing to disorder 

(Law 1991). 

Another tenet of ANT is that it insists on letting the concepts and practices of the 

actants speak louder than the vocabulary of the researcher. The researcher should attempt 

to maintain “the most general, the most banal, even the most vulgar repertoire” (Latour 

1999a: 29) of terms, letting the “local” language be predominant in final analyses. ANT 

as a set of methodological sensibilities is equipped for the production of description of 
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heterogeneous, material relations, rather than providing explanations for phenomena 

(Law and Singleton 2012). Explanation, Latour (2005) argues, is not required when 

descriptions of networks are sufficiently rich. If explanation is required, if there is a need 

to invoke “power”, “social forces”, “capitalism” as explanatory forces, the description 

needs further elaboration. 

Nevertheless, despite ANT’s stated goal to let the actants “define the world in 

their own terms” (Whittle and Spicer 2008: 617), ANT is criticized for failing to do just 

that by using its own “abstruse terminology” (Fine 2005: 93) and for producing accounts 

that may not resemble what the actants themselves might produce (Whittle and Spicer 

2008). However, Gad and Jensen (2010) argue that even if these critiques are valid and 

ANT falls short of its own ambition, these reflexive failings may be worth embracing. 

They argue that actants may want to “learn” from the researcher’s contribution, that is, 

they may have an interest in the insights produced through ANT insofar as they may 

appreciate accounts that go beyond the actants’ own “prolific idioms” (64). This is part of 

ANTs political consequences, as ANT (and social science in general) acts not just in the 

world, but on it as well.  

While ANT is concerned with the analysis of practices and performances, ANT 

itself is performative, a set of practices, and therefore ANT is itself an actant (Law 1999). 

This is why ANT is described as working both in the world, and on the world (Law and 

Singleton 2012). ANT works in the world because it is about “being sensitive to the 

world. If you can put your preconceptions about the characters or actors on one side, then 
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you can start to learn how scenes–and the [actants] in the scenes– get assembled in 

practices” (ibid: 7). Practicing ANT means being led through the world as it is produced 

by the actants, and it means being open to surprises, and unexpected turns and 

contingencies. ANT (and the ANT researcher) enrolls and is enrolled the same as any 

other actant. There is, for example, the enrollment of researchers who carry out, and 

produce new permutations of ANT (Harman 2009; Law 1999), contributing to the 

prestige or notoriety of the approach. The researcher must also locate documents and 

attempt to gain access to research sites, convincing gatekeeping actants to grant access, 

which may be more or less successful. The manner by which ANT and the researcher 

form relations with other actants has an impact on the trajectory of the research, with 

research goals and methods being negotiated with other actants. Whether there are a lot 

of sites, whether the researcher is prohibited from other sites, and which actants the 

researcher can engage with all shape how the description is formed. Latour (2005) asserts 

that the network being described should not be confused with the network deployed in 

order to produce the description, just as a drawing of a pencil, and the pencil used to 

produce the drawing, while related, should not be conflated. 

ANT works on the world because ANT, and indeed all social sciences, provides 

particular descriptions, produced through particular “ways of seeing” (Law and Singleton 

2012: 15), which unavoidably renders some things more visible and other things less 

visible. Researchers make choices about what actants to follow and which ones not to 

follow, which performances of power to focus on and which ones to leave out, and often 
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these decisions are made implicitly but sometimes not (ibid). Again, this is not endemic 

to ANT but to all social scientific practice. As such, ANT never simply describes, as the 

descriptions and the choices that underpin those descriptions have consequences. Thus, 

ANT acts on the world, and this accounts for why ANT descriptions may not be the 

descriptions the actants themselves would produce, as description is always coming from 

somewhere (Law 2004b; Law and Singleton 2012). 

How then does one engage actants? The first step is to drop any prior assumptions 

about what is acting or what is capable of action and to look for that which “makes a 

difference” (Law and Mol 2008; Latour 2005; Nimmo 2011b), anything that is detectable 

in the scene (Law and Singleton 2012), whether it appears to be human or nonhuman. 

The second step is to recognize how all actants are thoroughly and endlessly entangled in 

networks or webs composed of the traditionally “social” and the traditionally “natural”. 

Reflecting on ethnographic work on salmon farming in Norway (Law and Lien 2012; 

Lien and Law 2011), Law and Singleton (2012: 6) put it this way: “Nets and people and 

tarpaulins and boathooks and oxygen meters and oxygen levels and salmon and oxygen 

supplies and boats and pipes, all of these are woven together. They all form a network". 

ANT requires the researcher be sensitive and open to such heterogeneous networks of 

actants constituted by the relations between them. As such, a third step is that an ANT 

researcher must turn an eye toward how the characteristics of the actants, or how those 

actants are defined, are an effect of those relations. An ANT approach in analyzing 

practices and relations opens up the possibility of an analysis that is not strictly bound by 
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the sustained bifurcation of what is natural and what is social, or by assumptions of 

humans as the sole locus of agency (Callon 1986; Law and Lien 2012; Lien and Law 

2011; Nimmo 2011a). Using the sensibilities embraced by ANT, I am able to explore and 

take seriously the contribution of nonhumans in cheese production.  

The question remains: how can such accounts be produced? How does a 

researcher go about tracing the heterogeneity, materiality, and relationality of a particular 

phenomenon? As Law and Singleton (2012) urge, there is no single and fixed ANT that 

can simply be applied: “ANT theory isn’t reified, separate or abstract…it is created, 

recreated, explored and tinkered with in particular research practices” (2). To this end, 

and without a programmatic methodological protocol from which to draw in order to 

answer my research questions, I simply followed the action of actants by whatever means 

I could (Latour 2005). To explore the network of humans and nonhumans that assemble 

around cheese production, I used a combination of observation, participant observation, 

semi-structured and unstructured “conversational” interviews, and analysis of texts such 

as government reports, regulations, news releases, and historical accounts. Field research 

is particularly well suited to inductive exploratory research where there is little prior 

knowledge of the phenomenon (Singleton and Straits 2005). This strategy is also in line 

with the oeuvre of past ANT studies, many of which adopted ethnographic or case-study 

approaches (Latour and Woolgar 1986; Law 2008; Law and Singleton 2012).  
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3.2 Sampling 

I used a combination of convenience and opportunistic sampling to obtain access 

to research locations. Convenience sampling is an un-structured non-probability strategy 

based on choosing cases that are easily accessed (Singleton and Straits 2005). Non-

probability sampling methods such as convenience sampling are suitable in instances 

where findings are not intended to be generalized, particularly in field research where 

samples are generally small and focused, rather than expansive and general (ibid). Field 

research relies on “convenience, accessibility, and happenstance [to] by and large 

determine where researchers can begin to make observations, whom they will meet there, 

and whom they will likely find most informative” (ibid: 312). This approach was well 

suited to the sites of interest, as the number of cheese producers in southern Ontario is 

quite small and I anticipated a lack of willingness among cheese producers and whey 

processors to participate in interviews and allow me to view their facilities and 

operations. I assumed such a lack because of what I anticipated to be a concern for the 

propriety of the production methods (especially among industrial producers) and the 

general inconvenience of having an outside observer on their production lines.  

I also used opportunistic sampling during the course of my time in the field. 

Opportunistic sampling takes place when unanticipated opportunities emerge during data 

collection that are then integrated into the originally conceived strategy (Ritchie, Lewis 

and Elam 2003). Opportunistic sampling embraces the “ethnographic surprises” or the 

“uncertain unfolding” of ANT research. Since ANT works in the world, ANT practice is 

shaped by the very world within which it is operating (Law and Singleton 2012: 4).  
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3.3 Recruitment, or how I attempted to gain access 

All human participants were provided with consent forms explaining the nature of 

the study prior to the interview or my observation. The consent form explained the 

guarantee of confidentiality through the use of pseudonyms and avoidance of any explicit 

mention of identifiable characteristics (e.g., exact location, specific names of products, 

links to any online presences etc.). Forestry Cheese required that I sign a non-disclosure 

agreement preventing me from making explicit mention of any specific aspects of their 

cheesemaking process in addition to the conditions outlined in my own letter of consent. 

Whenever there was the potential for ambiguity between the two agreements, the 

agreement that best maintained confidentiality or served the interests of the participant 

took precedence. A summary of interview and fieldwork are presented in Table 1. This 

table is not intended as a comprehensive list of participants, but simply as a brief 

overview of the locations in which I engaged with actants in order to provide a quick 

contextual reference for the reader. In some cases these were actual geographic locations 

such as a farm or cheese factory, in other cases they were interviews with human 

participants. Pseudonyms are used for all participants and their precise geographical 

location and any potentially identifiable attributes have been left out or referred to only in 

general terms in an attempt to maintain confidentiality7. 

                                                        
7 I make reference to some cheese producers using real names such as Forfar, Fifth Town, and Saputo who 
were not participants in this project and where information presented is derived from publically available 
sources. Sheep’s Dell, Northern Cheese, and Forestry Cheese are pseudonyms used for cheese companies 
that participated in this project. 
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To recruit cheese producers, I constructed a list of possible contacts in Ontario’s 

cheese industry using data on the dairy industry provided by the Government of Canada 

(www.diaryinfo.gc.ca). I also searched agricultural news outlets (e.g., 

http://www.agrinewsinteractive.com and http://www.farmersforum.com) for stories 

related to Ontario cheese producers and whey management issues. These sources of 

information allowed me to determine whether a producer was producing a more artisanal 

product and whether they were producing a more commercial product, and whether they 

had a publicly documented history of difficulty with whey management or not. This 

provided a small amount of a priori information that facilitated a more deliberate 

recruitment process such that some variation in participants and sites could be sought. 

While the purpose of ANT and most field research is not to make generalizations, 

ensuring some variation in the sample can increase the scope of data collected and 

enhance the “informational value” (Singleton and Straits 2005: 313) of the observation 

(Ritchie, Lewis and Elam 2003). 

Using this contact list, I sent out letter-of-information emails to 22 cheese 

producers in June of 2012, outlining the basic nature of my study and what would be 

required of them to participate. Of these 22 initial emails, I received no responses. I 

followed up with each company by phone. In most cases, participants either declined to 

participate or did not respond to voicemail messages. During this first round of follow-

ups, Will, the manager of Northern Cheese, expressed interest in participating. Several 

more rounds of follow-up phone calls took place at intervals of about two weeks, 
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targeting those producers who had not yet responded. Mary, owner of Sheep's Dell Dairy 

expressed interest in participating in September of 2012. Finally, after including several 

cheese producers who were not part of the original sampling frame, Jerry, a consultant 

working for Forestry Cheese agreed to participate in January 2013.  

Concurrent with attempts at recruiting cheese producers, I established email 

contact with two employees at the Ontario Ministry of Agriculture, Food and Rural 

Affairs (OMAFRA) who were directly involved with the Ontario Nutrient Management 

Act (OMAFRA 2002). Of these two, Sam agreed to participate, as he had direct 

experience with cheese producers in the context of nutrient management. I also contacted 

Dr. Jenkins, a food scientist employed by the DFO, who agreed to be interviewed and 

possessed expertise in the realm of industrial whey processing. 

During the course of my fieldwork, a number of opportunities emerged 

unexpectedly that led to the integration of new contacts and field sites. While at Sheep's 

Dell, the opportunity to observe their whey being transported and delivered to a pig farm 

allowed me to connect with a farmer, Curtis. During my interviews and observation with 

Northern Cheese, I was presented with the opportunity to participate in a whey delivery 

to an on-farm anaerobic digester operated by the Easton brothers that was taking place a 

few weeks after my initial interview with Northern.  

3.4 Data Collection 

Sources of data consisted of interviews with seven human participants and 

participant and non-participant observation in six field locations. Some participants were 
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interviewed during participant/observation or on multiple occasions. These are 

summarized in Table 1. These data are supplemented with literature drawn from dairy 

processing journals, trade publications, and government releases (Legislative Assembly 

of Ontario 1984; Ontario Ministry of Environment 1973; Ontario Water Commission 

1970) pertaining to cheese production, specifically the management and processing of 

whey.  

3.4.1 Interviews and Observation 

In line with ANT’s central tenet to “follow the [actants]” (Latour 2005), I 

generally let participants to take the lead, being open to what they had to contribute and 

the direction they chose to take rather than imposing my own direction. As such, most 

interviews were semi- or unstructured. Engaging with nonhuman participants, either as 

they were enacted through interviews or during observation was not planned in advance. 

While some points of entry and some central actants such as whey, the MOE, OMAFRA, 

and cheese factories were identified in advance of fieldwork, I could make no 

assumptions about which actants and their actions could be engaged with. Having no 

prior knowledge of the scenes in which I would find myself—for example what actually 

composes a cheese factory—it was not until I was in the middle of the scene that actants 

could be identified. Furthermore, certain observation sessions were negotiated during the 

course of research. I had not anticipated while preparing for this project that I would be 

observing pigs or anaerobic digesters or that I would be placing curds into cheese forms. 

Because of the rather spontaneous nature of the fieldwork and to stay in line with the 
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tenants of ANT to avoid a priori assumptions about actants, it would have been fruitless 

(and contrary to ANT) to establish a roster of actants and queries in advance. As such, I 

detail here the sources of information, which include particular locations (cheese 

factories, farms), and interviews with humans, and I discuss the appropriateness of this 

later in this section. This section is not intended as a list of actants I encounter, rather the 

actants with which I engage are revealed throughout the analyses section that follows.  

Interviews with all three cheese producers began with a broad set of questions to 

get a sense of what role the interviewee played in the company, how they characterized or 

described their company, whether they had any issues with managing their whey, and 

what their current approach to whey management was. I also posed questions about their 

experience, if any, with complying with the Nutrient Management Act. After these 

general questions each interview followed different trajectories as I allowed the 

participating cheese producers to guide the interview. Each of the three producers that 

were interviewed had distinct personal and professional backgrounds and each cheese 

company they represented had their own distinct characteristics and histories that 

informed the direction of each conversation.  

I interviewed Will, the manager of Northern Cheese, a small cheddar producer 

that has operated in rural Ontario for over a century and currently processes 

approximately three million litres of milk (which translates to about 300,000 kilograms of 

cheese and 2.7 million litres of whey) annually. Our initial interview took place in his 

office and other locations at the Northern Cheese Facility, which also provided me with 
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the opportunity to observe a portion of the production process, though I was only able to 

observe a portion of the whole process from the location I was permitted to view. Two 

subsequent encounters with Will took place. First he provided me with a tour of the land 

that Northern Cheese owns which is equipped for field-spreading their liquid wastes. 

Second, I was invited to observe the delivery of whey to the Easton Brothers’ anaerobic 

digester, the first such delivery Northern Cheese had ever done, and the first whey 

delivery the Brothers had ever received.  

My observation of the whey delivery to the Easton Brothers’ anaerobic digester 

included conversational interviews with Will from Northern Cheese, the Easton Brothers, 

and Mark, an engineer with OMAFRA who is responsible for supporting the 

development of on-farm anaerobic digesters in Ontario. Observation took place on the 

Easton Brothers’ dairy farm where the digester is located. I travelled to their farm with 

Will in his tanker truck filled with whey. Rough field jottings (Ritchie and Lewis 2003: 

133) were made during observation and more elaborate field notes were written upon 

finishing observation.  

I interviewed Jerry, the plant manager of Forestry Cheese in his office at the 

Forestry facility. Like Northern Cheese, Forestry is a small cheddar producer that has 

operated for over a century. Their facility is located in a region popular among cottagers 

and process about 2.3 million litres of cheese annually (which translates to 230,000 

kilograms of cheese and 2.2 million litres of whey) As was the case with Northern 

cheese, I was provided the opportunity to observe the cheddar production process, again 
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limited by the location I was permitted to observe from. Being able to observe the 

production process (though in a slightly limited way) provided me with an understanding 

of the apparatuses used, how they are configured, and the general stages of the cheddar 

making process.  

My initial interview with Mary from Sheep’s Dell took place at a farmers’ market 

in downtown Toronto. Sheep’s Dell produces only a portion of their cheese from cows’ 

milk. The majority is made from sheep, goat, and water buffalo. As a result of this 

diversity, the exact quantity of milk they process was not easily established but is 

typically less than one million litres annually8. This was not only an opportunity to 

interview Mary but also a chance to observe the primary way that Sheep’s Dell cheese 

was distributed to customers, through direct-to-consumer sales. I discovered that because 

of the setting (outdoors, lots of movement, large distances between me and others in the 

scene with whom I was speaking), I was unable to capture usable audio so I relied on 

hand-written interview notes and field notes of my observations in lieu of recordings and 

verbatim transcripts. During the course of this initial interview and observation, I was 

invited by Mary to spend the next day in the factory located about 100 kilometers outside 

of Toronto to learn about their process and operations as well as participate in a day of 

cheesemaking (a “make day” in cheese production parlance). I was unable to take field 
                                                        
8 In Ontario, cows’ milk is purchased as an annual “quota” (e.g., 2.3 million litres) that is generally 
unchanged year-to-year and centrally controlled by the Dairy Farmer’s of Ontario. This makes calculating 
the quantity of milk processed by Northern and Forestry fairly simple since they deal exclusively in cows’ 
milk. Milk from other animals is not subject to the same regulation and as such, calculating the total 
quantity is more labour intensive. As such Mary was unable to provide me with an exact figure for Sheep’s 
Dell despite my efforts to obtain that information on numerous occasions. 
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notes during the participation but I made rough field jottings during a lunch break and 

took detailed notes immediately after finishing participant observation for the day.  

My participation included a tour of the factory, introduction to the staff working 

that day (a total of six), preparing the “make floor”9 for the impending milk delivery, and 

then participation in the production of the cheeses being made. My participant 

observation also entailed conversations with other staff, however, cheesemaking is fast-

paced and with an untrained participant observer such as myself requiring constant 

direction, much of the conversation consisted almost entirely of employees giving me 

directions and guidance. While there was little opportunity to discuss much else, these 

interactions were also informative; they provided insight into the practices unique to the 

production of cheese in that particular setting, and at that particular time. Perhaps for the 

very reason that I am untrained and unskilled in this regard are the everyday practices 

fore fronted in a way that might not have been possible had I shared the expertise of my 

participants. A series of follow-ups occurred with Sheep’s Dell in the months after my 

initial interview and participant observation. These included email contact with Mary 

herself, as well as several questions posed to another employee, Jennifer, at a farmers’ 

market. 

Curtis the farmer was interviewed in his barn while he showed me his pigs, how 

he fed them and the equipment he built to hold whey. This interview occurred 

                                                        
9 The “make floor” or “make room” is the area where most of the work done on the cheese prior to aging, 
including converting the liquid milk to curds, placing the curds into forms, and adding any other 
ingredients such as salt, brine, or herbs; likewise, days on which cheese is made are called “make days” 
(SD Participant Observation 24/10/2012) 
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spontaneously as a result of my participant observation at Sheep’s Dell, and as a result 

was completely unstructured. I asked a series of general questions about his operation 

such as how many pigs he raises, some of his basic strategies for raising them, how he 

developed his relationship with Sheep’s Dell, the appropriateness and economics of 

feeding whey to pigs compared to field-spreading or human feeding, and the practices 

and tasks associated with feeding whey to pigs.  

My interview with Sam, an engineer with OMAFRA who has been working with 

cheese producers to help them comply with the Nutrient Management Act, took place by 

telephone. It began with some introductory questions about his position with OMAFRA 

such as how he came into his position and what his role relative to cheese producers has 

consisted of. I also asked questions relating to the Nutrient Management Act, why it is 

necessary, why whey has been implicated, whether he has seen cheese producers 

struggle, and what cheese producers are doing in order to comply with the new nutrient 

management regulations. I also asked questions about how whey differs from other 

materials cheese producers may produce such as wash water (a blend of water and 

cleansers used to clean equipment).  

My interview with Dr. Jenkins, a food scientist who has experience designing and 

building whey-processing facilities, took place in person in his office. Our interview was 

prefaced by a phone conversation several weeks before, and as such, Dr. Jenkins was 

already aware of my interest in whey processing, specifically what is involved in the 

process, and why smaller cheese producers are generally excluded from whey processing. 
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Knowing little about whey processing, I let Dr. Jenkins take the lead, letting him decide 

what information about whey and whey processing he deemed important. It was more 

important to understand how he talked about whey, cheese production, food science, and 

the machines and people involved, than for me to circumscribe the discussion.  

In general there was a reluctance to participate among human gatekeepers. 

Among smaller producers this was generally due to the fact that there were very few 

labour hours to spare. At Northern Cheese for example, Will, the general manager, did 

the majority of the human resources work, banking, and a significant amount of the truck 

driving (e.g., transporting cheese to their cheese-aging facility). Mary at Sheep's Dell was 

often travelling between farmers’ markets to sell their cheese as well as dealing with most 

of the day-to-day operations and management of her factory including the cheesemaking 

itself. Smaller producers rarely had time to spare. Larger producers were difficult to 

contact, often times not answering phones or returning voicemail messages. Many 

producers of all sizes cited Canadian Food Inspection Agency regulations prohibiting 

public access as a reason for declining to participate.10 

The minimal interest in participating resulted in fewer sites in which to perform 

my fieldwork than I had originally anticipated. I had originally hoped to engage with 

cheese producers who did not have stable whey management schemes or who had 

experienced difficulty complying with the environmental regulations outlined in the 

                                                        
10 After I shared this anecdote with one participant, he dismissed citing this regulation as “bullshit”, simply 
an easy excuse for a cheese producer to use to avoid participating, that no such limitation exists in reality. 
Indeed, the Federal Dairy Processors Guidelines (Government of Canada 2006) permits guests so long as 
they are properly dressed and trained. 
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Ontario Nutrient Management Act (OMAFRA 2012). Due to the topic of my research, 

however, those who were experiencing difficulty, or who may have been involved in 

potentially illegal management strategies were unlikely to participate. Nevertheless, the 

primary objective of ANT is not to produce universal explanations or generalizable data; 

rather it is to provide specific and contextually bounded descriptions of agency in 

heterogeneous networks of actants. As such, the challenges experienced during 

recruitment do not necessarily preclude the production of a rich ANT account; rather it 

simply defines a narrower context within which to produce the account. 

See table 2 for a glossary of the citations used to refer to interviews and field 

notes. 

3.5 Analyzing Data 

I transcribed interviews that were audio recorded, though in some cases 

recordings were not possible in which case I took extensive notes in lieu of a transcript. I 

wrote field notes in a journal and typed these notes into a computer document 

immediately upon returning from fieldwork. While I transferring field notes into the 

computer, I expanded the hastily jotted field notes with reflection and additional insights.  

Interview transcripts, field notes, literature, and the very small number of 

publically available documents related whey management published by the Ontario 

Water Resources Commission and the Ministry of Environment were analyzed. Analysis 

was centered primarily on looking for loci of action, that is, looking for who or what was 

acting, how these actants related to one another, and what practices where used by actants 
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in order to sustain these relationships (with more or less success). My analysis also 

considered how certain entities or actants were being enacted as natural, as inert, or as 

social and so on. Through these analyses I produced several accounts that highlight the 

heterogeneity, relationality, and materiality of cheese production. 

3.5.1 Accessing Nonhumans 

Accessing the field was not simply a matter of getting past human gatekeepers, as 

there were nonhumans that controlled access or produced friction too. For example, I was 

fortunate enough that the anaerobic digester I visited was in operation at the time of my 

research. Had the bacterial population been low or their activity sporadic or non-

existent—as had been the case several weeks prior to my visit—my visit may have been 

impossible irrespective of the consent or enthusiasm of the humans involved. Bacteria 

serve as a gatekeeper through their sensitivity and temperamental quality, possessing the 

ability to shut down the anaerobic digester if conditions are not favourable. Similarly, 

buildings and walls inhibited access to whey processing. An opportunity to follow whey 

from a participating cheese producer to a whey processor was rendered fruitless by the 

self-contained nature of the whey processing facility. When whey is delivered, there is no 

entry to the facility when on the “delivery” side of the transaction. The truck and its 

driver are partitioned off from the inside of the facility while the whey is pumped through 

pipes bringing it inside the building in the interest of reducing the likelihood of the 

transmission of contaminants. This created a condition for entry that was impossible for 
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me to meet so long as I was part of the whey delivery side and not the whey processing 

side of the encounter.  

Whey can also be elusive. Without the assistance of microscopes and other 

equipment, the components of whey are all but invisible. I could not see the nitrogen and 

phosphorous or the bacteria, protein minerals, and salt, that make up whey, that shape its 

relations with other entities. I have to take it on faith that these things are present and 

doing what I am told they are doing, and acting how I am told they act. Likewise, I 

cannot see the metabolic processes inside whey-fed pigs, and therefore was not privy to 

the action that takes place within them. Given these conditions, the action of the many 

nonhumans that assemble around cheese were occluded in ways largely beyond human 

control. Much of my access to sites and objects was limited and mediated by other-than-

human factors. This is not an ANT-induced statement, but rather simply the recognition 

that the research process involves engaging with actants both human and nonhuman. 

While much social scientific research is concerned with gatekeepers traditionally 

accepted as being humans, I draw attention here to the fact that actants, human or not, 

serve to impede or facilitate the research process.  

3.5.2 Using Texts in an ANT Analysis 

In addition to the fieldwork detailed above, I used textual analysis and accounts 

derived from interviews with human participants. I approached nonhumans in my 

analysis by synthesizing my direct observation of action in my field observation with the 

presence of nonhumans as they appear in interviews and other texts. Some ANT theorists 



 

 

 

76 

may disagree with the value of texts as a way of examining practices and nonhumans. For 

example, Mol (2002) privileges an examination of knowledge practices related to 

atherosclerosis by focusing on “daily events and activities rather than knowledge 

articulated in words” (33). While Law (2004a) recognizes that texts contribute to the 

production of realities, he argues that they flatten the “non-coherent, the non-textual” 

(97), reducing or collapsing the heterogeneity of the scene (Nimmo 2011a). This is 

somewhat of an about-face from the understanding of texts-as-inscriptions in other ANT 

studies. For Latour and Woolgar (1986), inscriptions are “not so much a method of 

transferring information” but rather “a material operation of creating order” (245). Texts 

are performances; they contribute to the enactment of reality. As Nimmo (2011a) argues, 

“texts are not dislocated from practice but are intrinsic to practices…thus texts as mobile 

and material inscriptions are active agents which assemble, shape and connect practices, 

and in doing so enact objects, constitute subjects, and inscribe relations, ontological 

boundaries, and domains” (114). Any given text (or interview-as-text) can be understood 

in two ways. They can be conceived of as an account of an event presented in a more or 

less accurate way, that is, they can be seen as a representation of and separate from an 

external reality. However, they can also be understood as inscriptions that enact particular 

realities (ibid), contributing to the construction realities and the entities within the text 

(Alcadipani and Hassard 2010; Latour 2005). That is, texts are understood as integral and 

constitutive of the reality the purport to represent. They are not inert and external to those 

realities. If texts are seen as enacting particular realities, using texts (or interviews-as-
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texts) as a means of conducting an ANT research is not completely incongruent with past 

ANT work. Both Latour’s (1988) The Pasteurization of France and Law’s Aircraft 

Stories (2002a) rely heavily on analyses of texts to provide the foundation of their 

analyses without significantly compromising the richness and the heterogeneity of what 

is being described.  

Given the number of fruitful ANT studies that have been based primarily on texts, 

I proceeded with an understanding that interviews and texts are suitable sources when 

failing to gain direct access to particular sites (e.g., industrial processing facilities), or to 

directly engage with certain nonhumans (e.g., certain industrial apparatuses, 

microorganisms, etc.). For example, in analyzing the text of a scientific publication, 

Latour notes the following: 

[the author of the scientific paper] defines [actants]. Are they 
human or nonhuman? Nonhuman. What do they want? Evil. 
What do they do? They lie in wait. Since when? Since the 
beginning of time. What has happened? An event: they have 
become visible. What has made them visible? Science, another 
[actant], which must in turn be recorded and defined by its 
performances. (Latour 1988: 10)  

For Latour it is not necessary that I, as the researcher, know more than the author of the 

text (or the participant in the interview), but simply that I trace the manner in which any 

given actant speaks of the others. It is through these references that I can trace, at least 

insofar as is presented in the particular text or observation, how actants are enacted and 

through what relations and performances (Latour 1988). Proceeding from the relational, 

semiotic perspective of ANT, enactment occurs through any process of relating (Law and 

Mol 2008). This does not necessarily mean that enactment is a conscious or deliberate 
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process, or that an actant be aware of a particular enactment. A specific sheep may not be 

aware of its contribution to an epidemiological statistic, and likewise, the epidemiologist 

may be unaware of which sheep specifically is culled (or not) as a consequence of its 

enactment as a disease vector (ibid). Further, this does not imply that any actant is in 

control or has mastery over its own enactment or the enactment of others, as enactments 

are often unpredictable. Because of this, enactments can only be traced post hoc, after the 

action has taken place (ibid).  

In order to avoid producing an overtly anthropocentric analysis, I needed to 

approach a text by avoiding assumptions about who or what was acting and what the 

capacities of these actants are (Nimmo 2011a). That is, actants and their capacities are to 

be gleaned retrospectively, after the event or action (Latour 2005). As described above, 

some actants were identified early in the process of preparing for this research project 

serving as a guide for a point of entry. In a sense, then, the process of tracing the network 

of actants began prior to entering the field in earnest, but the manifestation of an actant in 

one context, such as in a newspaper article, was not taken to determine if and how an 

actant appears in another context. Additionally, the traces left by actants prior to 

engaging in fieldwork are not to be discounted, for as Latour (2005: 133) argues:  

[E]verything is data: everything from the first telephone call to a 
prospective interviewee, the first appointment with the advisor, 
the first corrections made by a client on a grant proposal, the first 
launching of a search engine, the first list of boxes to tick in a 
questionnaire. (Latour 2005: 133) 
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Data collection begins not only once the researcher has entered the field, but even during 

the initial stages of putting the project in motion.  
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Chapter 4 

Entering the Network 

The analysis of cheese production as simultaneously social, technical, and natural, 

involving the active participation of humans and nonhumans is possible with the ANT 

approach. To “get at” nonhumans, my goal was to understand in what way intentions and 

agency are shaped by or negotiated between actants in their relations. In other words, 

how is agency distributed or made manifest through heterogeneous relations? How are 

pigs, whey, cheese producers, consumers, whey processors, fields and so on with which I 

engaged throughout my fieldwork and analysis of texts connected through a web of 

relations, or not, and how do these networked entities shape and give meaning to one 

another? How are protocols (regulations, expectations) that govern cheese production a 

product not of a top-down process, but rather produced recursively through relations with 

active and agential humans and nonhumans? How do these actants, their relations, and 

their protocols contribute to their own enactment or the enactment of others, doing work 

to stabilize particular sets of relations? Engaging with nonhumans, following their 

activity in the field and through texts, I have attempted to trace the relations between 

humans and nonhumans that assemble and are entangled within cheese production. What 

follows are examples from my fieldwork and collected from public documents that 

explore and seek answers to these queries.  

To begin my analysis, a point of entry into the network must be selected. In some 

respects, choosing a point of entry is arbitrary, as any network analysis dwelt upon long 
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enough will very likely end up back where it started. This is because relations in a 

network do not form a linear chain. To provide some limits to what could ultimately be 

an unending description, I have chosen to limit my analysis largely to the “whey” side of 

cheese production. To this end, I choose to enter this network by setting the stage with a 

brief historical account of how whey became a “matter of concern” (Latour 2004: 22), 

that is, an object the nature of which has become disputed and around which has 

assembled a concerned public (such as whey in waterways and on fields). This contrasts 

with a “matter of fact” (ibid), those objects the exact attributes of which are assumed to 

be known, undisputed, and generally attracts little public attention (such as whey on the 

family farm). This also facilitated the growth of technical solutions around which a 

lucrative whey processing industry could be assembled. I have chosen to begin here 

because it is controversies around whey, either as a liability for cheese producers or as a 

threat to the environment or public, that when traced, opens up the “black box” of the 

cheese producer, exposing the relations within and those established beyond its 

traditionally conceived borders (Latour 2005).  

4.1 From Subsistence to Big Industry 

While cheese (and whey) has been made for millennia (Salque et al 2012), whey 

has only recently become an object to which concern from society at large has been 

directed. Historically, at least in Western societies, both humans and animals consumed 

whey as a beverage. For example, Dioscorides (2000) wrote Materia Medica, an early 

pharmacology text in the first century C.E., and Dr. Frederick Hoffman (1761), writing in 
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the eighteenth century, recognized medicinal and nutritive qualities in whey (Rutley 

2005). There were even “whey houses” (Smithers 2008: 697) intended specifically as 

venues for utilizing whey in resolving medical issues.  

During the early period of cheese production in the 1800s and early 1900s, there 

was a convenient coherence between the production of various agricultural products. 

Milk–and therefore cheese–were produced by cows and farmers largely during the crop-

growing season when whey could be spread on fields as fertilizer (due to the high 

nitrogen and phosphorous content) in regions that were almost entirely rural (Menzies 

1994; Nimmo 2008; SD Participant Observation 24/10/2012; Rutley 2005). At this time, 

farms tended to have the largest herds of animals to which the whey could be fed. Whey 

generally circulated rather innocuously within a small geographic region among farms 

that could put it to use. In addition, the overall volume of whey produced was quite low 

since most families only had a small number of cows and produced only a small quantity 

of cheese (Menzies 1994; Rutley 2005).  

Strengthening ties to the American economy after World War II brought 

American investment in Canadian manufacturing. This brought with it the mechanization 

technologies developed in the United States required to permit and sustain industrial scale 

production. This allowed for significantly increased production while decreasing 

production costs (Menzies 1994). In order to increase milk sales to cheese producers, new 

breeding and feeding practices were also adopted to facilitate year-round production of 

more consistently high-quality milk (Nimmo 2011a, 2011b, 2008; Ontario Water 
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Resources Commission 1970). Many financial institutions at the time had also 

experienced increased growth and centralization (Menzies 1994). No longer situated 

within or closely connected to the communities to which they had previously lent money, 

these new financial institutions generally stopped lending to smaller cheese producers 

who were unlikely to guarantee a financial return. Instead, these financial institutions 

favoured lending to the burgeoning industrial cheese sector that was largely backed by 

foreign ownership and which was more likely to produce a financial return (ibid). 

In sharp contrast to these new facilities incorporating American technologies, 

smaller cheese facilities, even by 1949, were often in poor condition: one was described 

as “just lumber on the inside, shingles on the outside, and it shook when the engine was 

going…and there were rats” (Menzies 1994: 113). Being unable to turn a profit or access 

financial support, smaller producers could not afford to meet the new sanitation and 

quality standards or compete with the low operating costs of modern industrial producers. 

Many small producers were either bought up and conglomerated into these new industrial 

enterprises or were forced to shut down (Menzies 1994; Rutley 2005).  

As smaller cheese producers closed down or were bought up, the compact 

network of cheese production in which one or a few families, their fields, and their 

animals were involved in cheese’s production largely disappeared. Milk production and 

distribution became increasingly centralized and significant efficiencies realized through 

new breeding and feeding techniques and transport technologies. No longer limited in 

terms of location, most industrial producers chose to locate their facilities in urban areas 
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to take advantage of infrastructural benefits such as access to highways (such as Ontario's 

"400" series highways) and proximity to other industrial processors, packagers, and 

distributors (Donald 2009). The new developments in milk production and 

encouragement from government stakeholders to increase milk sales also meant that 

cheese production had largely become a year-round activity, no longer isolated to the 

growing season (Ontario Ministry of Water Resources Commission 1970).  

4.2 Regulations 

As cheese production scaled up, regulations scaled up as well. Various 

organizations (e.g., the Ontario Dairymen’s Association and regional Cheese Boards) 

encouraged the advancement of cheesemaking through the education of cheesemakers, 

science, and the establishment and enforcement of particular standards (Menzies 1995: 

56). This was largely to address the growing anxiety among consumers about the purity 

of milk and quality of cheese in improved sales of domestic rather than imported cheese 

(Menzies 1994; Nimmo 2008, 2011a, 20011b; Rutley 2005). Consumers were 

increasingly unhappy about finding flies, glass fragments, and other objects in their 

cheese, and the organizations that governed the dairy industry were concerned about the 

reputation of Ontario milk and cheese (Menzies 1994). Most of these changes had a 

minimal impact on the new breed of industrial producers who were in new, modern 

facilities and who had sufficient capital support to perform any necessary upgrades 

(Menzies 1994; Rutley 2005).  
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However, two regulations in particular, both enacted in 1950, adversely affected 

smaller producers: (1) whey was not to be transported in the same cans used for milk. 

This was intended to avoid contaminating milk with spoiled whey when farmers did not 

properly clean their milk cans, often because of limited access to hot water (Rutley 

2005); and (2) animal welfare regulations that prohibited cows and pigs from being 

housed in the same building (Menzies 1994: 120). Many smaller factories still owned 

farmland on which to spread their whey, but a great many others either could not afford 

their own land, the land they could afford was not suitable for field-spreading, or it was 

simply unavailable as population increased in density or the regional geography was 

unfavourable (ibid). As a result of the new legislation, many farmers opted out of raising 

pigs rather than investing in new buildings, and thus no longer required whey as feed or 

fertilizer (ibid). Industrial producers were largely unaffected as they received their milk 

from large factory trucks rather than from farmers themselves (Rutley 2005) and had 

access to farmlands or established hog farmers, and a growing number had begun 

processing their whey (Ontario Water Resources Commission 1970).  

Cheese producers, left with few alternatives and without the capital to invest in 

new equipment, buildings, or land, took to dumping their whey in nearby streams, lakes, 

marshes, and so on (Menzies 1994; Ontario Water Resources Commission 1970). 

Putrefied whey in these waterways solicited significant ire from nearby residents, who 

were increasingly commuting to jobs in the burgeoning manufacturing sector located in 

urban centres and had grown un-accustomed to agricultural smells (Menzies 1994). The 
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Water Resources Commission began monitoring factories, fining or shutting down any 

companies accused of dumping their whey until the unlikely event that the factory found 

an alternative method for dealing with their whey (ibid). In particular, these cheese 

producers were encouraged, throughout the 1950s, to buy up farmland on which to spread 

their whey. Some managed to do so, whereas others simply had to shut down (ibid). This 

marked a major shift in which a small number of industrial producers began to replace 

the large, distributed population of craft producers. In Eastern Ontario alone, the number 

of cheese factories declined from 739 in 1922 to 26 in 1965 (Rutley 2005: 20). Only a 

small number of cheese producers managed to stay in business.  

In the 1950s, whey had become a significant burden for small cheese producers, a 

threat to sanitation, and source of environmental concern for the government and public. 

Whey had become such an issue that both government ministries and residents “hounded 

and harassed” (Menzies 1994: 122) many cheese producers out of business. This spurred 

on two simultaneous processes that reciprocally reinforced one another: the development 

of whey drying and processing technologies, and the establishment of increasingly strict 

environmental pollution legislation (Menzies 1994; Smithers 2008). This tension is 

highlighted by Jerry, a consultant at Forestry Cheese:  

When I first started in the industry back in '76 they used to take 
the whey and spread it down the roads just to cut the dust. You 
know? And uh, there wasn't too many people that got sick, that I 
know of. But now it's got to be like a poison, right, you can't put 
whey out there so, I don't know, its gone full circle. I still think 
there should be some help from the government for small plants 
to pool their whey and do something with it. (FC Interview 
2/19/2013) 
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Indeed, throughout the 1950s, attempts had in fact been made to set up a regional whey 

drying or processing facility for eastern Ontario, but these attempts bore no fruit 

(Menzies 1994). Again in 1970 (Ontario Water Resources Commission 1970), as a 

response to the growing “whey problem”, a feasibility study was conducted to see if a 

whey drying facility, run as a public utility, serving groups of smaller cheese producers 

could be established in eastern Ontario. While many factories in the region had some 

form of disposal system, these systems were either ineffective or not operational (ibid) 

For example:  

It has been found that most of the factories have discharged 
whey into the natural watercourses at some time as a result of 
inoperable disposal facilities. Such discharges are in 
contravention of…the Ontario Water Resources Commission Act 
which reads as follows: “Every municipality or person that 
discharges or deposits…any material of any kind into or in any 
well, lake, river, pond, spring, stream, reservoir or other water or 
watercourse…that might impair the quality of the water…is 
guilty of an offence…and is liable to a fine…or to 
imprisonment.” The continued abuse of our natural waters 
cannot be tolerated. (Ontario Water Resources Commission 
1970: 6-7) 

This passage enacts cheese producers as (potential) “abusers” of the environment, and 

implicating cheese producers in environmental harm in a way that had not previously 

been recognized. It was concluded that while a whey processing plant “would appear to 

be a profitable way of solving a serious waste disposal problem” (ibid: 23), it would only 

be feasible given a large forgivable government loan and considerable reconfiguring of 

the region’s cheese producers, such as combining several producers into a single facility, 

conditions, which at the time, could not be met. The project was never realized, and many 
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of the same whey disposal practices such as storage ponds, dumping in waterways, and 

field-spreading continued.  

4.3 The Nutrient Management Act 

In 2002 the MOE and OMAFRA jointly drafted the Nutrient Management Act O. 

Reg 267/03 (OMAFRA 2002). The stated purpose of the Act, hereafter referred to as the 

NMA, is to provide guidelines for the management of nutrient containing substances 

(such as manure, whey, abattoir wastes, and sewage treatment sludge) that ensures 

minimal negative environmental impacts due to nutrient accumulation (and, by optimistic 

extension, the transport of pathogens; Stiefelmeyer 2003), while supporting “sustainable 

agricultural and rural development” (OMAFRA 2002: Part 1 §1). The guidelines pertain 

to the storage of nutrient-containing substances, the amount that can be applied as 

fertilizer to fields (“field-spreading”), when field-spreading can occur, and the minimum 

distance from wells, aquifers, bodies of water, and residential buildings, while spreading. 

Although provincial government had been working on similar legislation since the 1990s 

(Sam, OMAFRA Interview 28/06/2012), the NMA was not implemented until 2002, in 

part to address recommendations made in the wake of a deadly outbreak of E. coli 

O157:H7 from manure that leached into the water supply of Walkerton, Ontario (Ali 

2004; McRobert 2004). The imperative toward strict nutrient management protocols co-

emerged with the ongoing intensification of agriculture, as a greater quantity of 

agricultural products and animals were being produced in increasing concentration on 

less land (McRobert 2004; Menzies 1994; Rutley 2005).  
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One major change introduced by the NMA in 2002, and which has proven to be 

rather controversial (Farmer’s Forum 2007; Menzies 1994; VanDusen 2008), is the 

prohibition of field-spreading over the winter months between 1 December and 31 March 

(OMAFRA 2002: §39.1), which in earlier decades prior to year round milk and cheese 

production would not have been an issue. The implications were that cheese producers 

who had previously relied on field-spreading year-round had to build dedicated whey 

storage facilities for the winter months (OMAFRA 2002; McRobert 2004). For many 

smaller cheese producers, this would amount to a substantial investment. For example, a 

cheese producer processing 2.2 million litres of milk per year would produce about two 

million litres of whey per year. Storing whey for the four winter months during which 

field-spreading is prohibited (Farmers Forum 2007) would mean providing storage for at 

least 500,000 litres of whey (assuming production volume stays approximately the same 

all year) in such a way as to also prevent that whey from spoiling over the course of those 

months.  

Whey is not mentioned by name in the NMA, but it is implicated by the term 

“non-agricultural source material” or NASM, which is defined, in part, as “any other 

material that is not from an agricultural source and that is capable of being applied to land 

as a nutrient” (OMAFRA 2002: §1.1). What is notable about this definition is that whey 

is classified as “non-agricultural”. The implication is that, despite cheese production 

originating as a practice undertaken largely by farmers on farms, cheese production and 

food processing is now considered to take place elsewhere, no longer associated with 
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agricultural practices. Cheese production has been divorced from the agricultural rhythms 

to which it was previously tied, as production of milk and cheese takes place year-round 

and milk moves from across the province rather than between farms in close proximity to 

the cheese producer. Moreover, political discussions around the dairy industry have 

largely dropped the “cheese factory” or “dairy” parlance in favour of “milk processor”, 

signifying the dominance of industrial cheese production (Legislative Assembly of 

Ontario 1985). 

What is significant about this shift is that until the 1950s, whey was not a political 

issue. Prior to 1950, there was no legal mechanism that held any cheese producer 

accountable for the disposal of their whey (Menzies 1994). By the mid twentieth century, 

not only had the public become concerned about whey as an odour issue and an air or 

water pollutant, there were now regulations in place, ministries established, and 

monitoring staff all created in order to ensure that whey was being properly handled. The 

number of relations assembled around whey and cheese producers multiplied 

significantly. Staff from the Ontario Water Resources Commission began testing water 

near cheese factories, which had two consequences. It meant that there was some 

quantifiable substance that could be detected and which could be considered a pollutant. 

It also meant that through such testing, a culprit could be supposedly identified by their 

proximity to the test site (ibid). What whey was and how it should be handled suddenly 

became a subject for debate. Whey transitioned from what Latour (2004) calls a “matter 

of fact” into a “matter of concern”. 
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A matter of fact is an object that has clear boundaries, an essence that is 

knowable, and whose properties are easily recognized. Generally a matter of fact is 

perceived as existing solely in a single domain, such as the “economic domain” or 

pertaining to the “social dimensions” or the “natural” (Latour 2004: 24-5). Indeed, prior 

to the 1950s, whey had been just that, a natural substance around which there was little 

debate and to which little controversy could be attributed. In the 1950s, whey suddenly 

transitioned into a risk, a legal matter, a sanitation problem, and an environmental 

concern. Whey was no longer free of risk, no longer uncontestably in the domain of 

“nature”. It became a “matter of concern” with “no clear boundaries, no well-defined 

essences, no sharp separation between their own hard kernel and their 

environment…forming rhizomes and networks” (Latour 2004: 24). By 2002, whey 

enrolled a multiplicity of new entities, building up a relatively elaborate network that 

included the public, government, fish, fields, farmers, urbanites, air pollution legislation 

(Ontario Legislative Assembly 1984), water pollution legislation, banks to fund facility 

upgrades or handle bankruptcies and so on (Ontario Water Resources Commission 1970). 

Furthermore, while matters of fact render the producer (creator, author) invisible, matters 

of concern situate the producer “in broad daylight, embarrassed, controversial, 

complicated, implicated” (Latour 2004: 24). Indeed such is the case with cheese 

producers who suddenly found themselves subject to public protest and government 

scrutiny made possible both through the odours and fish die-offs, but also through water 

testing schemes and monitoring techniques (Menzies 1994: 120-1).  
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There were thus public hearings about cheese producer-induced air pollution 

(Ontario Legislative Assembly 1984), and whey spurred the growth of ministries such as 

the Ontario Water Resources Commission (dissolved and incorporated into the MOE in 

1972; Herstein 2011), the OMAFRA, and the MOE, as specific segments of these 

ministries became devoted specifically to monitoring or supporting cheese producers 

(Menzies 1994; Sam, OMAFRA Interview 28/06/2012). For example, Sam is an engineer 

employed by OMAFRA, who (among other things) is tasked with working specifically 

with cheese producers in eastern Ontario on nutrient management issues related to whey 

and wash water (Sam, OMAFRA Interview 28/06/2012). There were meetings 

coordinated in which cheese producers could engage with vendors of waste treatment 

technologies in order to obtain the technical apparatuses that would allow the cheese 

producers to comply with new legislations and public concern (NC INT/OBS 

10/10/2012; Sam, OMAFRA Interview 28/06/2012). Whey entered into the social and 

political world, spurring “perplexity and thus speech in those who gather around them, 

discuss them, and argue over them” (Latour 2004: 66). Whey has thoroughly entangled 

the social and natural domains that are supposedly distinct (ibid). 

Once whey became a matter of concern, cheese producers had to modify their 

practices, a task that was easier for some than for others. Northern Cheese was able to 

purchase farmland, while Forestry Cheese was unable to purchase farmland that was 

suitable for field-spreading, relying on farmers to take their whey to fields in other 

regions, or as is currently the case, have it picked up by a pig farmer (FC Interview 
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2/19/2013). However even these changes could not mitigate a prevailing air of 

NIMBYism (“not in my backyard”, that is, the desire by members of the public to not 

have things perceived as undesirable located near their house or neighborhood).  

This NIMBYism was made obvious when, in 1984, a representative from the 

town council of Alma Township addressed the Ontario Minister of the Environment 

about what was considered an “air pollution” issue (Legislative Assembly of Ontario 

1984). He requested that something be done about the “terrible odour problem” (ibid: no 

page) produced by whey was spread on land near the town by local cheese producer 

Atwood Cheese. The legislative assembly was slow to respond because simply fining or 

closing the factory would result in lost jobs and potentially compromise the economy of 

already vulnerable rural regions (ibid). Whey-induced “air pollution” is a hybrid, as 

matters of concern tend to be. That is, not just a natural or environmental problem. It is an 

imbroglio of natural (decomposing matter), economic (employment), political 

(perceptions of government neglecting the rural), and social (human comfort).  

Whey remains of considerable concern amongst the public. An excerpt from my 

field notes while Will showed me around Northern Cheese’s farmland, Will recounted a 

story from a recent winter: 

Will was driving a tanker load of wash water to Northern 
Cheese’s farmland. The tanker began to melt the snow that 
partially covered it, making appear as if the tanker was releasing 
its load. As Will drove to his fields, a resident saw the water 
running off the tanker and reported what he interpreted as Will 
dumping along the road. This report subsequently provoked an 
investigation into Northern Cheese by the MOE. (NC Field 
Interview 17/11/2012)  
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In these two cases, Atwood Cheese and Northern Cheese are front-staged as the producer 

of a matter of concern, their conduct subject to scrutiny, and if wrongdoing is discovered, 

intervention must take place and changes to their conduct required (ibid).  

To summarize, over the course of two centuries, cheese production has evolved 

considerably, from modest subsistence production on farms, to the present situation in 

which there is a spectrum of cheese producers, ranging from traditional craft cheddar 

producers, to small artisanal producers, to large scale industrial producers manufacturing 

cheese for nation-wide distribution. Paralleling this evolution were shifts in the relations 

surrounding whey. In particular, the methods by which whey is handled and how it is 

conceived of as cheese production moved off the farm and the coinciding urbanization of 

rural areas have rendered whey a political issue. At this point whey had become a matter 

of concern that requires attention and has produced an issue around which has assembled 

a heterogeneous set of stakeholders. However, there is no complete agreement that whey 

is in fact the issue it has been made out to be, and furthermore, not all actants that have 

assembled are affected in the same way. In what follows I provide several examples of 

the manner by which whey is managed and how whey engages other actants to produce 

relations that are stable, or tenuous, and which co-produce particular identities and 

practices with these actants.   
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Chapter 5 

Tracing the Relations of Cheese/Whey Production 

In this chapter I draw on interviews and fieldwork to trace the various relations 

that make possible, sustain, and constrain cheese production. First, I highlight the manner 

by which agency emerges and is distributed across human and nonhuman actants. I draw 

on the work of Pickering (2008, 2001, 1995) and ANT to elucidate the manner by which 

nonhumans are active productive forces that make a difference. Second, drawing on the 

concept of “protocol” as expressed by Galloway and Thacker (2007), I examine how 

conventions, expectations, rules, and legislations are emergent in the relations of humans 

and nonhumans. 

5.1 Uncovering Nonhuman Agency 

To speak of nonhuman agency is not necessarily to ascribe to nonhumans 

precisely the same agency that is typically associated with humans. Instead, it requires 

that what is meant by “agency” be reconsidered altogether. I have outlined in Chapter 2 

several ways of thinking about agency as distributed, as relational, and as bound up with 

a recursive understanding of intentionality (Franklin 2008; Law and Mol 2008; 

Malafouris 2008; Whatmore 1999). In his examination of Australian eucalypts, Franklin 

(2008: 17) argued that the trees offer more than just “meaning” and “symbols” for 

humans. These trees do things and these activities have significance for “the world, 

themselves, humans, and ‘the social’”. Whey, too, does things, makes a difference, spurs 
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action in others and is, itself, spurred to action by others. However, whey is not a singular 

entity, it is an actor-network, simultaneously actant and network of actants. It is itself a 

collective of entities such as bacteria, salt, nitrogen, phosphorous, fat, water, lactose, and 

lactic acid, each of which engage with one another—bacteria metabolize lactose into 

lactic acid—and with other entities—nitrogen and phosphorous act with fields to improve 

crop yields when applied in the right concentration.  

 Cheese and whey are produced at the nexus of a set of heterogeneous relations—

sometimes even without human intervention such as in advanced cases of livestock 

mastitis infections where milk is curdled in the udder by the infecting bacteria 

(Santhanakrishnan, Hafeel, Hariramamurthi and Unnikrishnan 2008). The attributes of 

the whey will differ by virtue of the different network of relations within which it was 

constituted. I make the point that whey is not beholden to human actants, humans are 

only sometimes implicated in the emergence of whey, and when they are, they do not act 

alone. Take for example, the following excerpt from my field notes: 

The vats were finally filled with milk. One vat had cream added 
in addition to the whole milk. Steam is injected into the walls of 
each vat to warm the milk as agitators stir. The milk needs to be 
at the right temperature to foster bacterial activity. At the largest 
vat, Mary hands me the bacterial culture, I add it to the 
vat…[later], with a swooping motion, I add the synthetic rennet 
to the milk and we wait, shutting off the agitators once the rennet 
has been distributed… 
 
The milk now resembles a shiny, gelatinous mass. It is cut with 
harp-like knives made with taught wires, first vertically then 
horizontally, producing finger-like strips of curds. From a shiny 
block it is transformed into something resembling big fat pasta 
floating in starchy water [whey]. (SD Participant Observation 
24/10/2012) 
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In my description, whey is produced at the nexus of heat, cheesemakers, enzymes, 

bacterial cultures, vats, knives, movement, and time. Humans and other entities are more 

“enzymatic” or “catalytic” to the process than fundamental to it. Humans are 

contributors, alongside vats, heat, bacterial cultures, microbial enzymes such as rennet, 

and so on. Humans turn knobs, take temperatures, and add one substance or another, but 

much time is spent waiting on other actants. In this example, nonhumans replace the 

work of humans (e.g., Latour 1992) as in the case of agitators that replace manual 

stirring. Nonhumans “encourage” (Latour 2005: 226) action such as rennet, a microbial 

enzyme that induces coagulation of proteins, and they “influence” (ibid) outcomes in that 

different bacterial cultures act differently and thus influence the characteristics of the 

cheese and whey being produced, such as the diet and disposition of the animals that 

produced the milk. Myriad nonhumans perform the majority of the action; in such 

situations it is difficult to make a case for the exceptionality or centrality of humans and 

human agency. The process is not structured solely around the needs and desires of 

humans as many aspects of the process are determined by other actants, and sometimes 

those nonhuman actants confound human desires. For example, temperatures are chosen 

based on the needs of the bacteria to reproduce and metabolize lactose and other 

components. Pasteurization is utilized against the desires of cheesemakers like Mary in 

order to reduce the agency of bacteria that may be pathogenic to humans. However, this 

act simultaneously reduces the agency of cheesemakers who may prefer producing their 

cheese with raw milk (SD Participant Observation 24/10/2012).  
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At times, efforts to master or coordinate the production are also confounded. 

Mary, for example, recounts a recent incident that resulted in her disposing of several 

thousand pounds of cheese (which were fed to Curtis’s pigs). She had received a 

shipment of milk from goats that, unbeknownst to her and likely the farmer, were 

experiencing uric nitrogen overload due to a problematic diet, a condition which results 

in milk that is unsuitable for cheese production (SD Market Interview 23/10/2012). There 

is an expression of agency by goats resisting their dietary regimes implemented by 

shepherds or in indulging in certain plant matter on unpredictable pastureland upon which 

the goats may feed and inadvertently increasing the urea content of their milk (Bonanno 

et al. 2010). The agency of goats has a cascading effect, subsequently confounding the 

cheese production process presumably controlled by human actants. The desires of other 

actants, in this case the goats’ desire to graze on certain plant matter, can supersede 

human efforts at coordinating these processes or human attempts to meet their own 

desires. 

 Whey has certain capacities that solicit human action. For example, Mary recalls 

the first flooring material at Sheep’s Dell. The particular material used was vulnerable to 

whey’s acidity, and over time whey began to “eat away” (SD Market Interview 

23/10/2012) at the floor. Since the floor in dairy processing facilities, by law, cannot be 

porous (Government of Canada 2006), the effect of this interaction between whey and 

floor was such that Mary had to replace her floor with a new, more robust material and 

beyond that, adopt new practices such as using mats to diffuse the flow of whey when 
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vats are drained (SD Participant Observation 24/10/2012). In this instance, Mary was 

successful in “mastering” whey’s agency, but not without a “mangling” (Pickering 1995) 

of intention. New floors and mats used to diffuse the flow are a result of this dance of 

agency, between the vulnerability of the floor, the corrosive tendency of whey, and 

regulations about the constitution of floors. The agency that is exhibited by the floor-

whey-regulation assemblage induces Mary’s action. The agency is specific to this 

particular floor, both in the sense that the material is vulnerable, and the floor happens to 

be situated in a space regulated by the federal government.  

 Addressing a slightly different dimension of nonhuman agency, the application of 

whey on farmland is exemplary of the transformative agency conceptualized by Jones 

and Cloke (2008). Whey contains nitrogen and phosphorous, and both are essential to the 

growth of plant matter such as crops. These elements are taken up and metabolized by the 

plants growing on the field and can improve the productivity of that field (Smithers 

2008). Whey, specifically the nitrogen and phosphorous within it, has the capacity to 

transform the soil to which it is applied. It improves the soil’s nutrient content, enhancing 

its fertility. It also alters the landscape itself, allowing plants to grow larger, or more 

abundant, or more rapidly.  

I used to have farmers come to me in the spring year and get me 
to go on their fields with whey. Because they'd say it's the best 
things [sic] for the fields, and I've never seen any harmful 
effects, maybe if you, sure if you took your load of whey and 
you just dumped it in one spot all the time, sure that's, there's got 
to be a bit of common sense. (NC INT/OBS 10/10/2012) 
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When properly applied, whey is a good thing for fields, spurring the growth of crops, but 

if applied too liberally, or on frozen ground, or on shallow soil, whey can also produce 

negative transformative effects. It can enter residential wells and spur the growth of 

pathogens (Ontario Ministry of the Environment 1973) or enter waterways killing fish or 

causing other environmental harm (Ontario Water Resources Commission 1970). 

However, there is also an element of non-reflexive agency (Jones and Cloke 2008) as the 

odour produced by whey spread on fields can induce discontent among nearby residents 

(Ontario Legislative Assembly 1985). It is worth noting that again, humans are not 

determinate forces, they are merely enzymatic contributors within a network of relations. 

Once the whey is applied to the field, it is up to the whey and crops and soil to work to 

produce a higher yield, or to putrefy and solicit discontent from humans.  

Whey’s agency is thus evident in its capacity to induce change or transform its 

surroundings, either through the enhancement of the productivity of fields, through 

compromising the quality of well water, invoking scrutiny from the public, and nurturing 

or harming animals. When whey is applied to a field it begins to act with that field—itself 

an assemblage of actants such as soil, bacteria, moisture, seeds, roots, irrigation 

equipment—and it is the very possibility of this action that makes field-spreading an 

activity that is both worthwhile and potentially harmful. I have presented here only a 

couple of examples of nonhuman agency to set the tone, explicitly, what is meant by 

nonhuman agency as it appears throughout the present study.  
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5.2 Relationality, Agency, and Legislation 

Galloway and Thacker (2007) use the term “protocol” to refer to an understanding 

of power in networks, that is, “if networks are the structures that connect organisms and 

machines, then protocols are the rules that make connections actually work” (29). There 

are two key aspects of a protocol that make it particularly useful in the present analysis. 

First, a protocol refers broadly to all techniques for how networks operate; it does not 

privilege state regulations over informal expectations, rules, or agreements. Second, a 

protocol is emergent from within networks and is maintained not through centralization 

and imposition “from above”, but is distributed and “horizontal” (ibid: 29). Protocol 

offers a degree of analytical flexibility in discussing how particular networks operate.  

In cheese production, there is a vast array of government regulations that govern 

network relations. There are also a considerable number of informal protocols, some of 

which are more significant in terms of the (in)stability of networks than those that are 

enacted in the name of government legislation. From this perspective, control or 

stabilization of networks is not coordinated by a single entity (e.g., the state, the 

provincial government, etc.) but a “sophisticated system of distributed control” (ibid: 30) 

not isolated to human actants, but all network actants, including machinery, animals, and 

bacteria. To this end, I use the word “protocol” to refer to any set of expectations or 

conventions, formal or informal, in discussions of the relations between actants in the 

networks that assemble around cheese. In the following section, I describe several cases 

that demonstrate how legislation is itself a stakeholder in cheese production, while also 
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enrolling other actants into the network. I also discuss issues of regulatory “fit” and the 

resistance from actants in instances of protocol inflexibility.  

5.2.1 Legislation and protocol 

Milk is shipped from farmers to processors in raw form, that is, it has not been 

heated above 40ºC (Hornsby 2011). The cheese producer may then choose to subject it to 

heat-treatment (Over 40ºC but below 72ºC) or pasteurization (72ºC for at least 16 

seconds; DFO 2012), both of which serve to inactivate pathogens but have implications 

for the characteristics of the cheese being made. Milk can also be processed in its raw 

form, although this requires dedicated facilities that process only raw milk (SD 

Participant Observation 24/10/2012). None of the three cheese producers were permitted 

to produce raw-milk cheese, and the result is a particular delegation of space in the 

factory, for without a license, only heat-treated or pasteurized milk can enter the “make 

room” where the milk is processed into curds (Government of Canada 2006). From my 

field notes during my observation at Sheep’s Dell: 

I was interested in seeing behind the doors to where the milk was 
being delivered. Anne, a staff member who was behind the doors 
consulted with Mary, their debate about whether I could pass or 
not. In the end, Anne forbid it, there was raw milk there. On my 
side, the milk was heat-treated. I could not go back and forth 
between the two without compromising the sanitary conditions 
of the heat-treated milk. Other employees did not pass freely to 
the raw side either. (SD Participant Observation 24/10/2012) 

In order to pass from the raw milk side to the heat-treated side, humans and milk alike 

must be sanitized. There is a flattening of the human and nonhuman as both employee 

and milk are subject to the same requirements, namely, that they be properly sanitized 
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(even if the sanitation procedures are different, the concern and effect are the same), since 

both are possible carriers of contaminants. That is, with respect to the potential for 

contamination, the difference between humans on the raw side and humans on the heat-

treated side is greater than the difference between humans and milk on the same side of 

the boundary. 

Because of this unidirectional flow, a producer needs either a completely isolated 

production line for raw production, or another facility altogether. If Sheep’s Dell were 

licensed to produce raw milk cheese, this boundary would not exist; it would be raw milk 

from start to finish. But because it is not licensed as such, there is a strict boundary 

enforcement that is facilitated not just by human surveillance (e.g., Mary and Anne 

preventing my passage), but also by doors, valves, and licenses. Doors do the work of 

isolating one area from another, of demarcating space, which is standard protocol for a 

door (Latour 1992). But the doors in my field notes are doing much more than simply 

demarcating space, and they do some of the work of enforcing the facility’s operating 

license by ensuring that the only things that pass into the make floor are sanitized 

humans. They also prevent people such as visiting observers (me) from inadvertently 

passing across this boundary when employees are not watching. Lacking these doors, 

flow-directing valves, and booster pumps, the boundary would be compromised and the 

facility would have to cease production until the boundary is re-established.  

As I have already established, whey is a potent pollutant, and it is also classified 

as highly odourous. Because of these attributes, the NMA places limits on how much and 
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where whey can be spread on fields. As a result, if a cheese producer wishes to spread 

whey on fields, the fields must have specific characteristics. In the case of air pollution, 

this characteristic is distance from wells and human dwellings. Odour is established in a 

laboratory and is classified by the intensity of the smell relative to a baseline. In the case 

of whey, it is "odour category 3" or OC3, which is defined as "material that is more 

intense than diary cattle manure but equal to or less than liquid hog manure" and requires 

the largest distance of any substance, 100 meters from any dwelling, compared to 25 

meters for OC2 substances (Stiefelmeyer 2003: 177). This classification is established by 

both a mechanical detector and a panel of human subjects who assess the intensity of the 

odour in a laboratory setting (OMAFRA 2012). The fields owned by Northern Cheese, 

for example, are a considerable distance from any houses and are surrounded by a 

forested buffer (NC Field Interview 17/11/2012). Conversely, Jerry points out why 

Forestry Cheese is unable to find suitable farmland: 

They used to be able to [spread whey on land] here, but I guess 
the soils are so shallow...they're allowed to build houses now 
like, along the road and one complaint and you've got the 
Ministry of Environment up your ass, basically. And uh, I mean 
even for farms now it's gotten ridiculous right?...what happens is, 
and this area's a real good area to tell you about it, there's the 
picture of this county [points to map], because of all the water, 
guess who moves here? It's all the people from Toronto, right? 
So I mean you build a million dollar house in one of these bays 
and they don't want any smell, you know so the first thing that 
goes is the pig farmer, because what happens is he smells right? 
And they don't want it in their back yard. Any complaint at all 
they just phone the MOE and start complaining about it. And this 
is happening in all of eastern Ontario and everywhere really. (FC 
Interview 2/19/2013)  
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Ensuring that fields are suitable for spreading enrolls a host of additional actants, 

including: economics; the housing market; NIMBYism; citizen complaint systems; mass 

communication; certain understandings of citizenship and what is permissible in 

particular communities (e.g., odours, safe drinking water); licenses; certificates of 

approval; laboratories; measuring apparatuses; and soils: 

Every five years we have to renew our [certificates of approval] 
and we are allowed to dump on the fields. Making test holes and 
stuff to make sure there's deep enough soil and um, the 
penetration flow… I can't remember what it's called, there's a 
certain name for it, is proper. So they do a lot of testing on the 
fields. (NC INT/OBS 10/10/2012) 

Legislation, conceived of as protocol, is emergent and diachronic. Legislation requiring 

the unidirectional movement of milk and cheese through the factory is a relational effect. 

It is a response to a variety of actants: a general concern over the safety of raw milk and 

raw milk products which may have been contaminated by listeria, E.coli, or salmonella at 

the time of milking (Hornsby 2011); knowledge of the existence of pathogens and that 

these pathogens can be inactivated by heat (ibid); and the existence and proliferation of 

pasteurizers to do so. Prior to 1938, pasteurization of milk for any purpose was not 

required in Ontario. Prior to that year humans were implicated in the adulteration and 

contamination of milk, such as caused by careless cleaning, watering down, or improper 

storage (Menzies 1994; Nimmo 2011b, 2008). Now it is microorganisms, not humans 

that are typically implicated in such issues (Latour 1988) even though it is the humans or 

businesses that are subject to legal action for failing to properly control or curb the 

activity of such microorganisms.  
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Likewise, legislation regarding whey spreading is a relational effect of 

urbanization, water, odour detection panels, odour-producing bacteria decomposing 

whey, soil depth, certificates, testing, laboratories in cities hundreds of kilometers away, 

changing building codes, and so on. Will and the soil testers must also consider the 

manner by which whey and the soil in that field interact to encourage or inhibit flows, as 

whether a field can be certified is contingent, in part, on the relation between soil and 

whey. This set of relations then determines the conditions of other relations such as how 

far the field must be set back from other objects such as houses and wells (Stiefelmeyer 

2003).  

Notably, field-spreading near Forestry Cheese used to be permissible. According 

to Jerry, existing fields are no longer deemed suitable, in part due to changes in where 

houses can be built (e.g., decreasing distances from roads and fields) in an effort to foster 

continued population (and therefore economic) growth in the region. This implies that 

there is nothing inherent in the activity of field-spreading or in the area around Forestry 

Cheese that says "whey cannot be spread here". Its prohibition is an emergent, relational 

effect, a result in part of the attractiveness of waterfront properties to urbanites looking to 

escape the city and changes that allow the construction of houses closer to roads and 

fields. But it is also made possible by global markets and flows of technology. At one 

point, spreading was permitted because there were more farms, and sparse rural 

populations (Menzies 1994; Rutley 2005). The flow of American mechanized production 

technology into Canadian cheese making in the post-World War II era, as well as 
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technological developments that facilitated increased year-round milk production and 

long-range transport meant that cheese could be produced in city factories rather than 

small facilities near dairy farms. Centralizing production, packaging, and transport to 

industrial parks also increased the efficiency of operations (Donald 2009), meaning that 

production could be intensified and greater profits gleaned compared to rurally-situated 

counterparts who may do their own packaging, such as Sheep’s Dell, and transport, such 

as Northern Cheese.  

Sometimes, there is a poor fit between protocol and the actants in the network. 

For example, as all three cheese producers pointed out, legislation is generally organized 

around industrial cheese producers and their material conditions, which, in turn, produces 

some difficulty for smaller producers. Mary described to me the difficulty she 

experiences with the Canadian Food Inspection Agency when they swab for bacteria in 

the "cutting room" where cheese is portioned, wrapped, and packaged. Mary says in order 

for the CFIA to properly conduct the swab test, the facility must be cutting the same type 

of cheese for three hours. There is, however, rarely a time where Sheep's Dell produces 

enough of one cheese that it requires three hours of cutting. They may only cut one type 

of cheese for 20 minutes, another type for 30 minutes and so on (SD Market Interview 

23/10/2012). This creates difficulty for both the CFIA and for Sheep's Dell, and is 

indicative of a general inability to accommodate contingency (Galloway and Thacker 

2007). The CFIA must choose different swab locations or deal with a lower quality 
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sample, or Sheep’s Dell must reserve a particular type of cheese so that there will be a 

sufficient quantity to cut for three hours.  

Will and Jerry both highlight the challenges associated with being “lumped in” 

with industrial agriculture operations and intensive farmers in terms of field-spreading 

whey. From Will’s experience:  

You know it's hard to… like, we're treated just like all the other 
plants with millions and millions of dollars behind them. You 
can't discriminate just because they're richer right? That's not 
fair. So we follow all the same rules as they do, and it's fair, like 
I said, sure we have to follow the same rules and we don't have 
as much money, but that's part of being in business, like you 
just… You gotta do it. If you want to stay in business you have 
to do it. (NC INT/OBS 10/10/2012) 

If Northern Cheese does not agree to the terms set out by the NMA, then government 

ministries can shut them down or impose fines that eventually put them out of business. 

This reveals a particular manifestation of power. The MOE and OMAFRA are powerful 

not because of something innate within them as institutions. It is not simply that they are 

imbued with the power to remove a cheesemaking license. The OMAFRA and MOE rely 

on myriad other actants: fines, cheesemaking licenses, nutrient management classes and 

licenses, certificates of approval, concerned citizens distributed across space, 24-hour 

hotlines for citizen reports, and the telecommunication networks that support such 

hotlines (NC Field Interview 17/11/2012) and so on. Furthermore, there are no MOE or 

OMAFRA offices in the areas surrounding Northern Cheese. Their influence is extended 

by virtue of those enrolled actants. An MOE office can present and act near Northern 

Cheese despite being located hundreds of kilometers away. Thus it is through these other 
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actants, and through Will’s consent, that government ministries emerge as powerful 

actants.  

5.3 Protocol and Expectation 

In this section, I use examples from my fieldwork to discuss protocol in whey 

processing. Specifically, I explore non-state legislated protocol taking the form of 

expectations, agreements, and conventions. Relations are not just governed by actants 

such as governments, legislation and regulation. There are also implicit rules and 

expectations that shape action and relations, contributing to particular ways of ordering or 

acting. Whey processing, for example, is often considered the most desirable mode of 

managing whey, both from an economic perspective and an environmental perspective 

(Smithers 2008). Its desirability has led to whey processing as being considered the de 

facto standard method for dealing with whey as indicated by Sam from the OMAFRA. 

When asked how small producers manage their whey, he states:  

[small cheese producers] separate their whey and it goes into a 
truck and it goes down the road to [the whey processor]… and 
uh, it's processed into whey powder. And that's the last they see 
of it. (Sam, OMAFRA Interview 28/06/2012) 

Likewise, Dr. Jenkins recalls working for a food processor that operated a number of 

cheese factories:  

You can only dispose of it on landfills or in animal feed for so 
long, so you have to come up with ways of recovering those 
solids, of converting them to value-added products. The easiest 
way is that you dry it in a proper dryer, especially if you are 
talking about sweet whey… Now what is the upside of doing 
this? First of all it's a very highly valuable commodity, it is a 
highly nutritious product. So, if you have the capital to do that, 
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it's great. If you have a large pool of high quality whey, it's great 
because the quality of the whey ingredients in dry form 
are strictly dependent on the quality of whey you are getting 
from the cheese plant. (Dr. Jenkins Interview 15/10/2012) 

Sam is primarily concerned with the environmental implications of disposing nutrient 

containing substances such as whey on land. Dr. Jenkins, on the other hand, is concerned 

with economic aspects of whey management. Whey processing is a way of extracting 

additional value from whey. Whey products are a “commodity” and they are a “nutritious 

product”. In fact, they are in such high demand currently that “literally you cannot get 

your hands on these ingredients…Everyone figured out this is a very, very valuable 

material…and usually they are sold before they are even made” (Dr. Jenkins Interview 

15/10/2012). Despite Sam’s suggestion that it is simply a matter of separating whey and 

sending it “down the road” to a whey processor, it is not that straightforward and it is not 

the case that all cheese producers can process their own whey or have access to a whey 

processor. As I explore in the section that follows, despite the economic and 

environmental benefits, participation in the whey processing network requires 

considerable number of changes in terms of what cheese a cheese producers produces and 

how, which they may resist. Additionally, accepting whey from third parties requires 

flexibility on the part of the whey processor, which, since they are entangled with food 

scientists, food processors, and machinery, may be impossible to achieve. In ANT terms, 

since an actant is fully constituted by their relations in this moment, any change in those 

relations constitutes a change in the actant itself (Harman 2009; Latour 1988). As such, 

changes such as entering into a network involving whey processing marks a change in the 
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cheese producer itself. For example, it may require a particular volume of production, 

which for Sheep’s Dell, a company that produces no cheese during the winter months, 

would be untenable. Since the choice not to produce during winter is motivated by a 

specific concern for (human and nonhuman) animal welfare (discussed in Chapter 6), any 

change would mean a drastic re-shuffling of how Sheep’s Dell relates to those particular 

actants in a way that would fundamentally change Sheep’s Dell’s identity in relation to its 

customers.  

Goodman and Watts (1994) describe the food production trend emerging after 

World War II in which agricultural products are transformed into 

...generic intermediate food ingredients from a range of raw 
material sources, which can then be combined to create 
reconstituted foods and new, fabricated foods. The increasing 
sophistication of these processing innovations, now reinforced 
by biotechnologies and new generations of industrial 
intermediates, such as single-cell protein, high fructose corn 
syrups, vitamins, flavourants, and other additives, has several 
significant implications for future agriculture-industry relations. 
(Goodman and Watts 1994: 29) 

Food scientists are increasingly capable of producing “generic intermediate food 

ingredients” that can be used in the production of processed products catering to 

particular consumer markets enrolled by the processed food industry to seek convenience 

and low price. Whey processing is the effect of a particular field of knowledge produced, 

in large part, by food scientists. It is made possible by a specific understanding of the 

components of whey, how they can be manipulated through processing and then 

subsequently used in other processed products, and what apparatuses are required to do 

so. 
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5.3.1 The Whey Protocol 

Whey processing and its associated protocol emerges from a number of key 

actants. First, there is the technical functioning of the whey processing machinery itself. 

These machines operate in specific ways and require specific conditions to function 

properly. For example, there are driers that reduce water content before further 

processing: 

For a dryer, as long as you are making the same product day-in-
day-out, you shut it down, you start it up. You don't necessarily 
have to clean it every single day. Normally you try to run it for 
say, three, four days back-to-back for the same product. As long 
as it is stable, well adjusted, well tuned as we call it, well tuned, 
then, and there are no mechanical problems or whatever, you'll 
keep getting the same product. And after about three or four days 
at the most, you'll see fouling, what we call fouling is that stuff 
starts to get burned on the walls, so you have no choice but to 
shut down and clean it up. (Dr. Jenkins Interview 15/10/2012) 

Upon start-up, driers require a lengthy period of stabilization and adjustment called 

“tuning”. Tuning in the sense used here maps rather closely onto to the use of “tuning” by 

Pickering (1995) in reference to the practice of scientists. For Pickering, tuning is a “kind 

of delicate material positioning” (ibid: 14), just as one tunes to find a radio station or 

repair a car engine, except for Pickering, and in the case of whey processing, the location 

of the desired “radio signal” (ibid), or the ideal operating levels of the whey drier are not 

known in advance. Once the machine is stabilized, it is only economically viable to run 

the machine continuously for several days. A small machine may require 2500-3000 

litres of whey per hour (Dr. Jenkins Interview 15/10/2012). Each time the machine is shut 

down, such as for cleaning, it needs to be re-tuned and stabilized to achieve a desired 
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result based on subtle changes in the liquid whey input and to machine itself. This means 

that the machine requires several days worth of input whey, amounting to hundreds-of-

thousands of litres, to operate effectively (ibid). 

 There are also membranes that comprise the filtration system that, like a coffee 

filter, sort molecules, capturing lactose at one level, protein at another, while letting the 

remaining water, fat, and bacteria pass through:  

For a membrane process, you have to do this [shutting down and 
cleaning routine] every day, around the clock for multiple days. 
Maximum is that you run it for about 20 hours and spend four 
hours cleaning, ok? And otherwise it turns into a bioreactor.  

You are collecting the whey, it comes in an open vessel, and 
open ballast tank… and from there you are drawing it with air. I 
mean you are drawing it so it is open to air, it isn't an enclosed 
system, there is always chance for contamination. And all these 
facilities are, even though you can say "oh I have HEPA, I have 
filtered air in my environment" don't forget workers are walking 
in and out of doors, and stuff like that so there is contamination. 
And the moment you put a microorganism into that ballast tank, 
every 20 minutes it doubles, and if you're running it at 24 hours 
on a bioreactor with all the nutrients especially, you can imagine 
what's going to happen to it. So your best-case scenario is that 
you are running 18-20 hours before shutting it down. (Dr. 
Jenkins Interview 15/10/2012) 

Membranes are prone to becoming bioreactors and require cleaning because of 

microorganisms that thrive in whey since whey is (as defined in a completely different 

context) a nutrient containing substance. These microorganisms exist in the whey as they 

are part of the cheesemaking process, or they may be introduced by employees’ air 

circulation systems, the opening and closing of doors, and so on. 

 The operating schedule of the whey processing facility is determined, in large 

part, by the machines and microorganisms within it. Driers will run but take time to 
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stabilize, so human operators want to run them for as long as possible, but the driers 

begin to exhibit problems, “fouling” after a few days. Membranes are even more 

temperamental. Even though the wishes of the whey processor may be to run the 

membrane filter for 24 hours per day, the membranes and microorganisms (and 

employees and open doors) simply do not allow it.  

Protocol is also determined by food scientists who have criteria in the form of 

specifications for the whey products they desire. Food scientists and food processors do 

not arbitrarily decide these criteria; rather they are a product of the machinery and 

processed food products that themselves impose certain requirements. Food processors 

establish criteria that whey processors must meet:  

So [whey processors] have to meet all those 
requirements. Whenever something is slightly out of spec, that 
[batch of whey product] is put on hold, so you [the whey 
processor] are hoping that someone actually needs it, that 
someone is in a bind that they can do something with that… 

There are times when [a food processor may] accept material 
that has higher bacterial count because well, at the end of the day 
you are going to take that powder, incorporate it into a product 
that is going to be heat treated…And you think 'Okay, if it just 
the microbiology, if it just that particular microorganism, that is, 
that appears to be high, based on our formulation and our process 
we can handle it, send it in’. But...if this is a thickening [whey 
product and] it increases the viscosity so much...you're 
thinking..."if I use it, the viscosity of my product is going to be 
twice as high and I may not be able to process this through my 
system", then you're going to say no thank-you, it's useless, it's 
not going to work. 

Food scientists and processors make determinations about what is suitable for their 

products. Their production machines also have criteria, such as how hot they get (to kill 

microorganisms) or how much viscosity they can handle before failing. There are also 
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regulatory concerns about microbiological content that a food processor must consider in 

addition to the mechanical and procedural aspects.  

 Having worked through some of the operational considerations within the whey 

processing facilities and how the various actants emerge and relate, I want to step back 

outside of the whey processing plant to examine protocol once more (Galloway and 

Thacker 2007). In particular, I want to consider how protocol emerges from the various 

actants just outlined to coordinates the relations between whey processors and cheese 

producers. I use Northern Cheese, who sells a portion of their whey to Saputo, a whey 

processor, as an example of how this protocol is manifest.  

Whey changes rapidly over time. It is a dynamic assembly of actants that quickly 

metabolize lactose into lactic acid and multiply in number. This is a problem for whey 

processors and for Northern Cheese. Whey processing equipment will “foul” more 

rapidly if bacterial populations are high, reducing efficiency. If the whey is too acidic, the 

whey powder it produces may also be inferior, producing a whey powder that too readily 

absorbs water from the air.  

 Northern Cheese must work to accommodate the bacterial reproduction and lactic 

acid production. Northern Cheese is located about 100km from the Saputo. Transporting 

whey this distance provides the whey with a considerable amount of time exposed to high 

temperatures, particularly in the summer. As such, it is easy for Northern Cheese’s whey 

to fall outside of the narrowly defined range of properties that, within this network, 

constitute acceptable whey. Will first adds a quantity of hydrogen peroxide, which, 
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possessing a high pH, raises the pH and temporarily slows acidification (NC Truck 

Interview 19/11/2012). This grants Will some time to then cool the whey, a process that 

takes an entire day for a full load. This is problematic for Will for a few reasons. First, it 

means Will may have to wait multiple days before transporting his whey. Second, 

cooling requires a considerable amount of energy, which offsets any modest revenue 

produced through the sale of the whey and whey cream. Third, attempts to control 

bacterial activity could always fail and the whey could be rejected at the processing 

facility, leading to a significant waste of resources including the labour hours, energy 

required to run refrigerators, gasoline for transport trucks, and the additional time 

required to deal with the rejected whey (NC INT/OBS 10/10/2012). Even when Northern 

Cheese makes a successful delivery (which they usually do), as Will says, “it is almost a 

give-away, you don't make any money with it. It's just a way to get rid of it, like you 

make a little bit of money but it probably wouldn't even cover the cost of trucking and 

man-power [sic]” (NC INT/OBS 10/10/2012).  

The capacity for Northern Cheese to sell whey to a whey processing plant is 

contingent on particular behaviours and conduct as established through a particular 

network protocol involving many different actants. Food processors require particular 

whey products, and the ability to produce particular whey products is predicated on 

treating whey “properly” by Northern cheese. Northern Cheese has to take seriously these 

requirements, hence enacting a particular power relation, conceptualized here as a 

particular protocol that sets the conditions for the interface between Northern Cheese and 
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Saputo. In this respect, Saputo is powerful because it is treated as powerful (Law and 

Singleton 2012). There are limited options for how to dispose of whey legally, and even 

fewer options that allow Northern Cheese to break-even financially.  

Networks are heterogeneous, and protocols emerge out of heterogeneous 

networks to govern relations between actants. Protocols, whether they are legislation like 

the NMA, or informal expectations as outlined between food processors, whey processors 

and cheese producers, exist because there are tensions that need governing. Bacteria can 

cause food-borne illnesses in humans and can degrade operational efficiency of whey 

processing machinery; so cleaning and operational schedules are required to resolve these 

tensions between bacteria, machines, and human health.  

Whey is also different for whey processors than it is for craft and artisanal cheese 

producers. There is a tension in how whey is enacted. Dr. Jenkins notes that craft and 

artisanal producers are primarily concerned with cheese quality. Whey processors (who 

almost always also produce cheese) produce cheese in such a way so as to guarantee high 

quality whey. For whey processors, quality “refers to the quality of the protein…you can 

make a range of functional characteristics, you can impart a range of characteristics to 

whey protein based on what you are doing to them during [the] process. Now if it comes 

in, if they have heat treated that whey without proper controls, cooked it to death, I 

cannot do anything to that protein, or use that protein any more” (Dr. Jenkins Interview 

15/10/2012). Because protocol in whey processing is established largely in the context of 

a captive factory system where cheese is produced in the same facility as whey is 
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processed, other configurations that lack such an emphasis on standardization, 

rationalization, and control increase the possibility of failure considerably. 

Moreover, what Dr. Jenkins calls “good” cheese producers will capture the very 

fine curd particles that remain in the whey called “fines”. Good cheese producers will 

also have dedicated, regularly sanitized, temperature controlled storage silos specifically 

for whey (Dr. Jenkins Interview 15/10/2012). However, these are very expensive pieces 

of equipment. Indeed, artisanal producers think much differently about whey and what 

good cheese producers do. For Mary, whey is an indicator of cheese quality. Mary says 

that high quantities of protein and fat evident in the whey indicate poor cheesemaking. 

Good cheesemakers will have their fat and protein “lined up” so as to leave less behind in 

the whey (SD Market Interview 23/10/2012). Protocols emerge because of these tensions. 

If every actant agreed about what whey was, what quality meant, and how cheese was to 

be made, these protocols would not be necessary. But this is not the case; there are 

different kinds of quality and different kinds of whey. There is whey that is a “highly 

valuable commodity” as Dr. Jenkins would have it, and there is whey that “just needs to 

be gotten rid of”, as Will puts it (NC INT/OBS 10/10/2012).  
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Chapter 6 

Enacting Cheese/Whey Producers 

It is possible, as I have done thus far, to refer to an entity as “whey” or a cheese 

producer as “Sheep’s Dell”, or “Northern Cheese” or “Forestry Cheese”, with the 

implication that they are a single coherent entity. To do so is to engage in 

punctualization, a process of network simplification (Law 1992) or “black boxing” 

(Latour 1999b: 185). However, I intend to disaggregate the cheese actant-as-network and 

argue that neither producer nor consumer nor whey pig nor “approved field” for field-

spreading is prior to the other, that cheese producers and consumers, and many other 

actants are co-emergent through the nexus of their relations. There are a vast number of 

other actants at work, such as Slow Food pamphlets, food recall notices, outbreaks, 

farmers’ markets, local history books, farmers, and pigs. In line with ANT’s emphasis on 

heterogeneity, relationality, and materiality, I argue that cheese producers are not 

singular, determinate entities. A cheese producer is actually contingent upon myriad other 

actants, and as such, their boundaries, that is, what constitutes the boundaries of “cheese 

producer,” is indeterminate. That is to say, cheese producers co-emerge within a web or 

network of heterogeneous entities and it is not self-evident, or perhaps not possible, to 

establish a bounded entity of “cheese producer”. A corollary of this indeterminacy is that 

it becomes difficult to make any assumption about the sameness of any two cheese 

producers. There is the punctualized “cheese producer”, perhaps provisionally bounded 

by the factory walls, with its own components (Latour 2005). But this punctualized actor 
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interacts with myriad actants beyond those walls and which contribute to its enactment. 

For example, Sheep’s Dell relies on Curtis and his pigs to remain in business, but this 

relationship has implications for what Sheep’s Dell is, not just whether it exists or not. If 

this relationship is, in part, constitutive of Sheep’s Dell, does Sheep’s Dell “end” at 

Curtis? At the trough from which his pigs eat? At the point when the sausage made from 

those pigs is sold to Sheep’s Dell’s customers? What I think this suggests is that the term 

“cheese producer” can be used to refer to a boundary drawn at any of these points or any 

point in between, but that making such a cut has implications for what is meant when the 

term “cheese producer” is invoked (Barad 2007; Law 2002b).  

This section explores the relations within and between Sheep’s Dell, Curtis the 

pig farmer, and their customers. A conventional sociological analysis (e.g., the 

“sociology of the social” in Latour 2005) might assume that there are pre-existing 

“consumers” who are “reflexive” or “conscious” or possess a desire for “distinctiveness” 

or “simplicity” or “transparency” in terms of how the food they purchase is produced 

(Guthman 2003, 2002; Murdoch, Marsden and Banks 2000), and that there are companies 

that exist, external to and separate from these consumers that can be sought out to fill this 

particular consumer niche (in contrast to large scale food production in which methods 

are proprietary or obscured, often taking place a great distance from where the product is 

sold and consumed such as the supermarket; Renting, Marsden, and Banks 2003). Rather, 

I argue that Sheep’s Dell, Curtis and his pigs, and their consumers, are emergent in 

relations that are achieved through translation. In the next section, I focus on how 
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Northern Cheese is constituted through relations with the food processing industry, 

anaerobic digesters, bacteria, and farmland. I argue that Northern Cheese continues to be 

a successful business after over a century because of the flexibility and heterogeneity of 

the network within which it is situated.  

6.1 “Rounding out the business”  

Mary, the owner of the Sheep’s Dell, is an outspoken woman (SD Participant 

Observation 24/10/2012). She is abrupt and frank, with strong views about food and 

politics that she showed no reluctance to share. She is clearly passionate about her beliefs 

and her business. She has been involved in the food industry for a considerable length of 

time. She established Sheep’s Dell in 2004, and prior to that was a chef, during this time 

establishing connections with the food community at large. Mary considers Sheep’s Dell 

an “artisan” producer. She says it is so because they work to produce “perfect” cheese, by 

hand, and strive to push the boundaries of the types of cheese commonly produced (SD 

Market Interview 23/10/2012). They are a very popular and successful vendor at a wide 

variety of farmers markets both in their hometown, as well as in markets in surrounding 

areas including several in Toronto. Aside from farmers’ markets, they do not sell in any 

large retail outlets with the exception of their own two storefronts, one at their factory, 

and the other in Toronto (ibid).  

One actant within Sheep’s Dell, then, is Mary. It may be tempting to stop here and 

conclude that Mary has brought Sheep’s Dell success by virtue of being a powerful and 

well-connected businessperson who just happens to have some connection with the 
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cultural milieu of reflexive, conscious consumers with high incomes. All of these things 

may well be true, but ANT suggests that power be explained rather than invoked as an 

explanation, and that power lies not in any given individual as an inherent attribute, but 

that it is a network effect. Mary herself alludes to the network-like nature of her business, 

suggesting that Sheep’s Dell is one actant in a heavily integrated network that includes 

Curtis, a Mennonite pig farmer, and that this integration is key to the success of both 

Sheep’s Dell and Curtis’s pig production. As Mary puts it, the “pigs round out the 

business”, and while Mary may serve as the “lynch pin”, all parts of the circuit depend on 

one another (SD Market Interview 23/10/2012).  

This integrated system involves the movement of inputs and outputs between 

Sheep’s Dell and Curtis’s farm. Whey from Sheep’s Dell is trucked to Curtis and fed to 

his pigs. Pork and grains grown by Curtis are, in turn, sold back to Sheep’s Dell to be 

turned into charcuterie (cured meat products) and crackers and sold alongside the cheese. 

This arrangement emerged through a process that strongly resembles Callon’s (1986) 

account of translation. That is, it is possible to trace the establishment of new links 

between actants that had not existed previously, and the modification these links make to 

the actants involved. The process of translation is an essential component of ANT 

because it is how ANT accounts for establishing links between actants that had not 

previously been linked (Latour 1988). In one sense it can resemble trade or bartering, but 

with the essential addendum of being between actants rather than between human actors 

and not necessarily being an exchange of goods. In Latour’s terms, this is accomplished 
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by an actant he calls a mediator (Latour 2005, 1988) which could, for example, be a net 

that protects scallop larvae from engagement with predators in order to translate them 

into a network of science, fishing, and domestication (Callon 1986). Translation does not 

preclude the possibility of trade or bartering. Latour would likely suggest that these types 

of activities can be employed during translation. The contribution that is made by the 

concept of translation is that, unlike bartering or trade conventionally conceived, 

translation is not limited exclusively to humans, nor is translation isolated to those 

techniques alone. Translation could involve any number of techniques to attract actants 

including acts of force or care (Latour 2005). 

In the early 2000’s, Curtis’s successful pig farm was beginning to run into 

difficulty as pork prices had steadily declined. Curtis was faced with two choices: “go 

big, or become different”. Being big, he said was not his “cup of tea” (Curtis OBS 

24/10/2012). However, Curtis’s personal objection to scaling up was not just a result of 

ideas and values that are ultimately immaterial; beliefs and values have material 

foundations and are associated with material practices and consequences (Chow 2010). 

Curtis runs his entire farming operation without electricity and with a minimum of 

mechanization. Human and nonhuman animals perform all of the work and labour, and a 

windmill pumps water for the operations (Curtis OBS 24/10/2012). This places limits on 

how large his operation can be. Beliefs or ideologies such as those held by Curtis or that 

subtend large-scale industrial operations (e.g., mechanization) are material, and the 

materiality of these two systems are largely incommensurable. Computers and 
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confinement are material artifacts that are produced alongside particular values around 

rationalization and intensification and are contrary to the non-mechanical, non-electrified 

conditions produced within the framework of Curtis’s values. These also have 

implications for the pigs themselves. As Curtis and Mary both argue, the small-scale 

method of raising pigs they subscribe to produces healthier pigs that yield better tasting 

meat.  

Unable to scale up, Curtis opted to become different. He made several attempts to 

sell his pork products at local food showcases hosted by local and Slow Food 

organizations, but he had minimal success enrolling customers and meeting his previous 

level of sales. Being a rather new business, Sheep’s Dell was also in need of a way of 

decreasing costs or increasing revenue in order to improve its financial situation (SD 

Market Interview 23/10/2012). Already a committed member of the various local food 

communities, Mary crossed paths with Curtis at one of these local food showcases (Curtis 

OBS 24/10/2012) at which point a process of translation, beginning with 

problematization (Callon 1986) began.  

There is a (necessarily) partial list of actants and a particular set of issues that can 

be constructed to consider this process of translation. Mary and Curtis need to improve 

their financial situations; pigs need to eat and grow; whey may nourish (pigs, biota) or 

kill (fish) or cause discomfort (humans). The question is whether these actants can be 

allied together to satisfy their emergent interests. As part of her background as a chef and 

her personal travels, Mary was heavily influenced by the practices of Italian farmers 
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where feeding whey to pigs was standard. While this practice is also part of the history of 

agricultural production in Ontario (Menzies 1994; Rutley 2005), as intensive pork 

production operations with scientifically formulated feeding regimes (Miller and Ullrey 

1987) have become the norm in Ontario, whey feeding is not practiced to the same degree 

as it is in Italy. In Italy, certain meat products, namely the popular prosciutto de Parma, 

must be produced with whey fed pork by law (Curtis OBS 24/10/2012), and as such has 

ensured that the practice has carried on.  

 If Curtis took Mary’s whey as pig feed, the whey could act with the metabolic 

process and the flesh of his pigs, which could then be sold as something different: “whey-

fed GMO11 free pork”, which could command a premium price. A significant increase in 

the price of his pork would allow Curtis’s farm to sustain its operations without scaling 

up by (hopefully) enrolling a particular consumer base, one concerned with the origins of 

their food, values particular sensory characteristics of whey-fed pork, and has sufficient 

purchasing power, and which Curtis had not been successful in enrolling previously. This 

would also mean that whey would nourish pigs (in addition to the bacteria contained 

within both pig and whey), rather than cause harm to fish or discomfort to humans (as 

when disposed of on fields or in waterways). Mary would in turn have an inexpensive 

outlet for her whey. She could also become enrolled as one of Curtis’s regular consumers, 

purchasing whey-fed pigs that could then be made into charcuterie (cured meat products) 

                                                        
11 GMO refers to genetically modified organisms. Livestock feed is often manufactured from grain and 
vegetable matter that has been subject to genetic modification. 
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and sold along side her cheese providing a new source of revenue. Curtis saw the value in 

this scheme and agreed to work with Mary (Curtis OBS 24/10/2012).  

Thus it is possible to identify a single “obligatory passage point” (Callon 1986: 6), 

that is, a single outcome upon which the success of the network hinges. In this instance, 

the obligatory passage point is ensuring that the net economic benefit for Curtis and Mary 

is greater than the costs associated with maintaining the new relations. What is at stake is 

the continued existence of the pig herd and the enactment of whey (and its components) 

as a nutrient rather than pollutant. Neither Curtis nor Mary would likely continue their 

relationship if it did not make economic sense, likely becoming enrolled in other relations 

and being subject to the requisite modifications those new relations entail.  

6.2 Interessement: Aligning the Actants 

Having identified an obligatory passage point and a provisional list of actants, the 

process of interessement can take place (Callon 1986). Interessement involves using 

techniques or devices in order to encourage actant A into relations with B, while limiting 

the opportunity to make links with actant C or D or E. Indeed, a process of interessement 

is necessary since the proposed alliance between Mary’s whey and Curtis’s pigs, and 

their potential customers is not the only possible outcome. Actants can submit to, or 

refuse to participate in the problem-solving process by defining needs, preferences, goals, 

and attributes in line with what or contrary to that which is required to stabilize the 

network and achieve the proposed goals (Callon 1986; Goodman 1999). For example, 

Mary could simply dump all of her whey down the drain in her facility and into the 
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sewers, as she claims a number of other companies do because it is cheap and easy (SD 

Market Interview 23/10/2012). However, doing so would make Mary vulnerable to legal 

action for overwhelming the municipal sewage system. She could also find a farmer to 

spread her whey on fields, which may not be challenging given that her factory is located 

in an agriculturally rich region. However both Mary and Curtis believe that whey should 

never go on fields (SD Market Interview 23/10/2012). Specifically, Curtis feels that the 

pigs’ metabolic processes better utilize the nutrients than that of crops, so field-spreading 

would be wasteful by comparison (Curtis OBS 24/10/2012). Moreover, since field-

spreading is prohibited during the winter months, it would be unsuitable for Mary if 

Sheep’s Dell were to begin producing cheese in the winter, though currently she does not 

(SD Participant Observation 24/10/2012).  

Legal devices, environmental consequences, logistical challenges, and seasons all 

work to reduce the likelihood of Mary’s whey (and Mary herself) being enrolled into 

those alternative networks. Notably, these devices of interessement are largely beyond 

the control of any single (human) actant. Part of the power to enroll other actants into the 

whey-feeding network comes not from within the actants directly involved, but from 

actants (such as government ministries, legislation, biochemical oxygen demand, water 

treatment plants, fines, etc.) that are ultimately proximally related and not necessarily 

human. However, pigs too, make attempts at interessement. Pigs, for example, possess a 

gastro-intestinal system that is capable of digesting large quantities of lactose such as is 

contained in whey. This sets them apart from other ruminate (multi-stomached) animals 
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such as cows and sheep that are more sensitive to lactose (Dr. Jenkins Interview 

15/10/2012). Furthermore, pigs show such a strong preference for whey over water and 

other food, it can be difficult to “wean” them off of it (FC Interview 2/19/2013), meaning 

that any given generation of pigs “locks” the human actants into feeding them whey. 

While Callon (1986: 8) uses the term “devices of interessement”, it is worth 

stressing that there is no reason to distinguish between devices of interessement and 

actants. Devices of interessement—such as the scallop larvae collector used by the 

scientists in Callon’s account—act, for example by preventing predators from attacking 

larvae, they inhibit the ability for larvae to escape, they “extend and materialize the 

hypothesis made by the researchers” (ibid: 9, emphasis mine). Just as any actant may, the 

devices of interessement may resist or decline to participate in the established scheme, for 

example by not functioning as desired by the human actants, instead being enrolled or 

enrolling others and being enacted in different and unexpected ways. 

While not all devices of interessement are under the command of human actants, 

Curtis and Mary nevertheless needed to make sure that their arrangement is mutually 

beneficial while also ensuring the enrolment of other key actants: pigs, whey (and its 

components), and customers. This involved enrolling and setting in motion their own 

devices of interessement. Curtis installed the infrastructure in his barn to store, protect, 

and distribute the whey, ensuring the whey does not leak or spoil too rapidly. Curtis 

would also pay the transportation costs, typically about $100, a price that only barely 

matched up with value of traditional feed that the whey offset (Curtis OBS 24/10/2012). 
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Meanwhile Mary offered Curtis her connections to the restaurant industry and to 

regularly purchase several pigs herself. Price was also a device of interessement. Mary 

felt that Curtis was simply charging too little for his animals, he should sell his animals at 

a higher price, allowing him to make similar income with fewer animals (Curtis OBS 

24/10/2012). 

Consumers are required in order to make the scheme function effectively. There is 

no a priori consumer that is always already interested in artisanal cheese and pork 

products awaiting enrolment. These types of identities are negotiated through relations. 

One method of doing so is through a program based on the principles of “community 

supported agriculture” or CSA. A CSA program relies on customers buying into a share 

of a farm’s product, generally before planting begins. This allows a farmer to know how 

much or how little to plant and has a guaranteed customer base and income regardless of 

the quality of the harvest serving as a financial buffer in the event of a bad growing year. 

Mary generalized these principles to her own business and sold “shares” to customers in 

the form of pre-paid vouchers that could be spent on cheese over time. This effectively 

enrolled a baseline number of customers for Sheep’s Dell, or in Callon’s (1986: 14) 

parlance, they are effectively “mobilized”, such that they will now regularly visit Sheep’s 

Dell at the farmers market to trade in their vouchers. The vouchers work to tie consumers 

to Sheep’s Dell while making other vendors less appealing, as each consumer has already 

spent their money at Sheep’s Dell.  
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There are also other actants that serve to construct a particular identity for the 

actants involved. Mary has allied with the Slow Food movement as well as the less 

formal community of the farmer’s market and other local food oriented groups. Creating 

and maintaining these association gives Sheep’s Dell legitimacy among consumers who 

may be part of these movements and are variously concerned with quality of food, the 

pleasure and traditions of food production and consumption, and who seek simplicity and 

transparency in the origins of their food (Murdoch, Marsden and Banks 2000). This 

alliance is generally sustained through other actants or “devices of interessement” such as 

pamphlets, verbal utterances between salespeople and consumers such as “our whey fed 

pork is the best I’ve ever had” (SD Market Interview 23/10/2012), websites, and a letter 

written by Curtis at Sheep’s Dell’s stall at the farmers’ market. The letter states that the 

pork is from animals “humanely raised in a natural way”. The animals are in pens with 

space “to walk and move about freely” with “dry stray for bedding to lie on all the time”. 

This bedding is “the most natural and comfortable bedding we know of”, and the animals 

can “grow and thrive” with plenty of natural light and air circulation. Water consumption 

on the farm has dropped dramatically since the pigs have been put on a whey diet because 

“the pigs really love drinking the whey”. Further, the letter describes the agricultural 

practices as relying on manure and crop rotation to ensure fertile soil and minimize pests. 

The letter stresses that no chemical fertilizers or herbicides are used and work is done 
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without electricity, just “muscle power” (viewed and transcribed during the SD Market 

Interview 23/10/2012).12 

This letter enacts Sheep’s Dell, Curtis, his pigs, and the consumer in particular 

ways. This letter contributes to the enactment of a “reflexive” or “conscious” (Guthman 

2002: 299) consumer by highlighting the freedom of the animals, the quality of their 

bedding, and the fact that the pigs “really love drinking whey”. By indicating that these 

are important and worth valuing, it suggests to the consumer that this freedom, comfort, 

and pleasure experienced by the pigs are not typical in pig farming, that Curtis’s farm is 

unique in this way. It establishes a connection between the consumer, the farm, and the 

pigs, a transparency or visibility of the food production process that allows the consumer 

to know (indirectly via the letter) how the animals are treated and signals that buying 

Curtis’s pork from Sheep’s Dell means supporting happy and comfortable pigs, while 

buying pork from elsewhere may come with many unknowns. This ties into a prevailing 

consumer subculture that has emerged in part by highly publicized controversies over 

industrial food production such as genetically modified food or food-borne illnesses 

(Goodman and DuPuis 2002; Guthman 2002), but it also relates to issues of animal 

welfare and wellbeing and a general desire among some consumers to make meaningful 

links between production and their own consumption (Guthman 2002). Curtis and 

Sheep’s Dell are producing food that subscribes to standards that are not necessarily part 

of the regulatory requirements, for example, being “certified organic”. Rather than 

                                                        
12 In order to ensure confidentiality, I am unable to reproduce the letter verbatim and have thus paraphrased 
and quoted from key sections. 
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relying on regulatory schemes, which have on occasion been ineffective (Goodman and 

DuPuis 2002; Renting, Marsden, and Banks 2003), Mary and Curtis lay bare through 

personal interactions, letters, and social media how the animals (pigs, or dairy producing 

animals) are raised and how their cheese and meet products are produced and by whom.  

A further point to be made here is that the production and farming methods 

employed by Mary and Curtis are chosen by them rather than due to rote compliance with 

certification or regulatory standards. For example, unlike more intensive farming 

operations, Curtis does not use antibiotics on his pigs as a preventative measure (Curtis 

OBS 24/10/2012). While not required by regulation Curtis emphasizes taking care of his 

pigs in such a way as to prevent rapid and widespread illness. Only once a pig falls ill 

does he apply antibiotics, at which point the pig’s ear is marked to differentiate it from 

the rest of the herd. Since part of the appeal of Curtis’s pigs is that they are antibiotic-

free, he needs to sell any treated pig separately, at a lower price, to a buyer that is aware 

and accepting of a treated pig. This produces a bit of extra work for Curtis, as it means 

monitoring each of his pigs for signs of illness and individually treating those that 

become sick. Treating pigs both costs time and money, and such pigs are subsequently 

sold for less, but Curtis is concerned with the well-being of his pigs and to not treat an ill 

pig, regardless of the effort and monetary loss, would result in unnecessary suffering 

(Curtis OBS 24/10/2012).  

In this set of relations between consumer and producer, linkages are made 

between the happiness and wellbeing of animals (e.g., pigs “love” drinking whey, the 
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pigs are given plenty of space), as well as product quality (e.g., Mary’s claim that their 

whey-fed pork is “the best” she has ever had; SD Market Interview 23/10/2012). Further, 

the concern for animal welfare stops not at the boundary between human and nonhuman. 

Sheep’s Dell ceases production for the winter months. The motivation is twofold. First 

there is the issue of milk quality. Cows’ milk is heavily regulated and its production 

much more standardized, the quality fluctuates only slightly over the winter. However, 

non-cows’ milk is not regulated in the same manner, and as such quality can vary over 

winter months when animal rations and lactation cycles change. Since Sheep’s Dell 

primarily uses non-cows’ milk, this fluctuation can cause unpredictable variations in the 

quality of the cheese (SD Participant Observation 24/10/2012). The second concern is 

with the welfare of both human and nonhuman animals. Milking is labour intensive for 

humans and animals. Mary is of the opinion that it is not right to coax milk from an 

animal year round, as most animals do not produce milk steadily for 12 months. For 

Mary it is about respecting what she sees as the animal’s natural production cycle. She 

extends this to humans too, as she tells me even farmers need a break from waking up 

before dawn to milk their goats (SD Participant Observation 24/10/2012). These 

decisions produce particular challenges for Mary that year-round cheese production 

would obviate, just as Curtis’s treatment of his pigs comes with additional expense and 

effort. Mary needs to make a year’s worth of product in under a year, and accept that she 

may be unable to meet demand, or may have over produced, in the event of a busier– or 

slower– than anticipated winter season.  
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 At the time of my contact with Mary and Curtis, this network formed through the 

translation attempt outlined here was well established and the translation effort could 

arguably be considered a success. Mary had a more diverse set of products to sell 

including premium priced pork, a community of regular and loyal customers and many 

potential customers who were often overtly curious about the idea of whey-fed pork and 

with this curiosity were compelled to try what they saw as something new (SD Market 

Interview 23/10/2012). Curtis had an established set of customers willing to pay a 

premium price for his “non-GMO, whey-fed” pigs, and the pigs themselves have enrolled 

a steady source of the whey they so desire, making themselves indispensible to Mary and 

Sheep’s Dell.  

This success in forming alliances did come with certain challenges, tensions, and 

compromises, as Mary and Curtis’s scheme is destined to fail without its allies. They can 

enroll hundreds of customers based on a promise of delicious, “ethically” raised, whey-

fed pork, but the alliance will not last long if the pork does not materialize. Likewise, 

Curtis could raise hundreds of delicious pigs, but without the customers to consume 

them, there is not likely to be a second herd. Perhaps these premium whey fed pigs will 

end up sold in supermarkets at conventional pork prices. There is no guarantee that whey 

feeding will work. The cooperation of the pigs, the whey, the truck driver (who could 

raise his [the driver was male in this instance] prices at any time and render the operation 

financially unmanageable; Curtis OBS 24/10/2012), and the storage tanks is necessary 

and is far from guaranteed. For example, while unlikely, there is a chance the pigs may 
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not enjoy the whey and choose not to eat it. While typically characterized as voracious 

and accommodating eaters, there are some types of feed that pigs find unpalatable (de 

Lange et al 2006) so it is not beyond the realm of possibility.  

A more likely challenge is that consuming large quantities of liquid feed can 

increase the volume of urine and liquid manure produced by the animals (de Lange 

2006). If this transpires, Curtis would have new problems on his hands, namely, storing 

and disposing of the excreta in line with pollution and nutrient management regulations, 

changes which may not be feasible economically or logistically. The pigs’ excretions, if 

their volume increases, which is uncertain, could undo the good of the proposed 

translation scheme.  

Mary has her own challenges to overcome. A fundamental ingredient in making 

cheese is rennet, a microbial enzyme produced from the lining of calfs’ stomachs 

responsible for the coagulation of the casein proteins necessary to produce cheese. For 

some consumers this is not a problem, but the use of traditional rennet in producing 

cheese would be undesirable for vegetarians or those otherwise opposed to consuming 

animal (or specifically cow) products. Mary uses a synthetic rennet which she says is 

produced by Monsanto, a large multinational corporation deeply involved in the tobacco 

and genetically modified food industries (SD Participant Observation 24/10/2012). Mary 

is outspokenly opposed to the food processing industry. When asked if she would sell her 

whey to a whey processor knowing it may be used to produce processed meat and food 

products, she responded simply with "never" (SD Follow-Up A 12/12/2012). On 



 

 

 

136 

numerous occasions during my time at Sheep's Dell, Mary was critical of the industrial 

production of "cheap food" (SD Market Interview 23/10/2012) and prides herself and her 

business for their concern for quality and authenticity of her product (ibid). Nevertheless, 

there are tradeoffs that must be made. Because groups who may be sensitive to the use of 

traditional rennet comprise about half of Mary's customer base, the tradeoff is 

significant (SD Participant Observation 24/10/2012). If she chose to reject, without 

exception, the processed food industry—such as by refusing to use Monsanto’s synthetic 

rennet product—she would likely go out of business. On the one hand, Mary rejects the 

processed food industry and would not conceive of selling her whey to such an industry 

even with the possibility of financial gain. On the other hand, Mary is beholden to the 

very industry she opposes in order to enroll the many customers that are opposed to 

traditional rennet.  

6.2.1 Relationality and emergence 

Curtis and his pigs relating to Mary and Sheep’s Dell contribute to the definition 

of the actants involved. That is, the characteristics of the actants are not defined 

independently and prior to coming together. Rather, these are negotiated through the 

duration of the process, “during the action” (Callon 1986: 8). That is, actants are shaped 

throughout their relations, the outcome of which is not guaranteed. As Goodman (1999: 

27) points out, “role, function, and identity are thus relational attributes, negotiated 

during the various ‘moments’ of translation, rather than predetermined.” Several 
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examples from the field demonstrate this. For example, from my field notes visiting 

Curtis: 

There is a valve at the side door of the barn. It is connected to a 
series of pipes inside the barn with other valves to direct the flow 
of whey between tanks as it is fed from the truck. Up some stairs 
over a second-storey floor that had large uncertain holes. Up a 
narrow crooked ladder to a hayloft. Hidden in the hay was a 
large opening into a large tank holding whey. Curtis had 
designed and built a network of pipes and valves that direct the 
whey from a pump at the barn entrance to two different holding 
tanks. One on the first floor, another in the hayloft. The hayloft 
tank is insulated from the cold to prevent freezing during the 
winter months. Curtis actually enters the tanks to clean them on a 
weekly basis. He gets about a week’s worth of whey…Curtis 
shows me around and glances at a pocket watch every minute or 
so. He knows exactly how long it takes to fill each tank. (Curtis 
OBS 24/10/2012) 

In order to store whey, Curtis needed to build tanks and pipes to fill those tanks, so the 

constitution of the barn is changed; it is now composed of new spaces and objects 

devoted to the transport and storage of whey. The hayloft, for example, is not just used to 

store hay that is intended to feed animals. The hayloft stores hay and whey, and the hay, 

when not directly nourishing animals, is insulating the whey. So hay is being done in new 

ways as both nourishment and insulation. The field notes also reveal how Curtis is also 

being done in a specific way. Curtis and his watch is the mechanism that indicates when a 

tank is full and when he needs to change the flow to the other tank.  

The physical constitution of pigs is also modified as the components of whey act 

on the flesh. The whey produces a particular flavour in the meat that is deemed to be a 

sign of quality and perceived as good, a notion that is supported and sustained by 

European practices such as in the production of prosciutto de Parma. By creating a 
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network that resembles the practices and relations that take place in Europe, Sheep’s Dell 

is also enacted as “European”. Sheep’s Dell is not just a producer of European style 

cheese; Sheep’s Dell enacts particular traditional European values and European 

practices, and this is made possible only through relating to Curtis and his pigs. There is, 

throughout the network, a set of dependencies. Curtis’s pigs are not just a source of 

increased revenue for Sheep’s Dell, the capacity for Sheep’s Dell to produce cheese is 

contingent on the pigs accepting whey. Likewise, the pig herd relies on Sheep’s Dell as a 

customer buying several animals a week, a broker selling animals to restaurants, and as a 

source of nutrition. Without Sheep’s Dell, and Mary in particular, the pigs may not be 

profitable and the herd may be culled as Curtis opts out of the pig business. Actants are 

constituted through relations, and these relations are thoroughly and simultaneously 

social and material, they are sociomaterial (Law and Mol 1995) as the relation between 

Sheep’s Dell and its customers is made up of handshakes, pamphlets, CSA vouchers, the 

action of whey on the flesh of pigs, fear of widespread food-borne illnesses caused by 

industrial production methods, and so on.  

6.2.2 Enacting the Artisanal and the Industrial 

What I wish to highlight here is how nature or the “natural” is being enacted as 

contra the technical processes of industrial pork production and whey processing. There 

is a line being established, a particular way of enacting nature and culture that produces 

with it the artisan as natural and the food processor as outside of nature. This is evident in 

several places. Mary’s production is coordinated around the lactation of the milk-
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producing animals, so it is following what she understands as the natural rhythm, 

generally ignored by larger scale producers who impose a 12-month cycle on their dairy 

animals (SD Participant Observation 24/10/2012). The way Curtis’s pigs are raised is 

described as “natural”, that is, with minimal confinement, non-industrially produced feed, 

no antibiotics and so on. Whey ingredients from whey processing are denounced as 

potentially harmful to human health in the long term by contributing to lactose 

intolerance (SD Market Interview 23/10/2012). The processing of whey into something 

else is understood as problematic, while the consumption of unprocessed whey by certain 

animals (humans and pigs in particular) is not seen as problematic, rather it is a natural 

and healthful activity.  

Here arises a tension. Whey processing involves the separation of particular 

components of whey from one another for use in particular applications. Using what are 

essentially very fine “coffee filters” (Dr. Jenkins Interview 15/10/2012), lactose is 

removed for pharmaceuticals while protein removed for food processors and nutrient 

supplements and so on. The pig does much the same, except it operates with and on whey 

and its gut bacteria in a particular digestive tract configuration that allows for the 

identification, extraction, and utilization of protein, lactose, salt, fat, and so on. Both 

processes also produce effluent, as pigs produce excreta and whey processors produce a 

watery liquid output (Dr. Jenkins Interview 15/10/2012). Both processes also result in a 

commodity, in one instance, whey-based functional ingredients, in the other, whey-fed 

pork. Here then, nature is enacted as the reliance on biological processes involving a 
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minimum of mechanical or other human intervention. Relying on a mechanical process to 

divide and utilize the same components of whey is seen as undesirable, potentially 

unhealthy, and unnatural. This is despite the rather similar processes and outcomes. This 

is part of how Mary and Curtis differentiate themselves as artisanal, closer to and 

working with nature, rather than industrial in which nature is dominated or marginalized 

by human and mechanical interventions.  

What this points to is that while Latour’s suggestion that the natural and the social 

have never, in fact, been distinct (Latour 1993), it is worth paying attention to how these 

domains are enacted and made meaningful in particular local settings (Law and Singleton 

2012). 

So a nature/culture division makes no sense. At the same time it 
is absolutely basic. We’re being reminded that a foundational 
nature/culture division that isn’t actually foundational is a source 
of power. It energises relations. It sets them to work making 
divisions. It multiplies the versions of those divisions. It creates 
an imaginary, that of nature untouched. Except that nature 
untouched is always touched. (Law and Singleton 2012: 13) 

That is, it is not necessary to accept that the natural and the social are distinct and pure in 

order to consider the impact that such enactments, as they are variously manifest, have on 

shaping and structuring relations (ibid). These sorts of divisions, as they are enacted, set 

in motion and sustain particular practices, such as those that constitute Mary and Curtis’s 

particular version of the “artisanal”.  
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Chapter 7 

Heterogeneity and Durability 

Having traced the process of how a particular network takes shape in Chapter 6, 

how is durability of the network obtained? How is it that Northern cheese can sustain an 

existence that spans over a century? How can Sheep's Dell continue to grow business at a 

time when other producers of the same ilk are shutting down or struggling such as Forfar 

who has permanently stopped production of their own cheese (VanDusen 2008), or Fifth 

Town13 who have indefinitely shut down production in order to “restructure”14 (Puorto 

2012)? To be durable does not preclude the possibility of dissolution, nor does it imply 

that conditions are static. Thinking about a cheese producer as a thing in itself limits how 

durability can be understood. However, if conceived of as a set of relations, it is possible 

to see how through some relations relative durability can be achieved (Law and Mol 

1995). Durability is not guaranteed and dissolution is inevitable. Within any cheese 

producer there have been changes and struggles over time, no doubt, but how to account 

for this relative stability? How do some networks resist dissolution longer than others? It 

cannot be about sheer size. Saputo is big, and it is stable. Northern Cheese and Sheep's 

Dell are small but also stable. Thus network stability is not just about size. One possible 

way of accounting for relative stability is heterogeneity and the ability to manage 

                                                        
13 Real names of cheese producers have been used here as these producers are not participants in the 
present study and information presented here is from publically available sources.  
14 Fifth Town is slated to re-open and start production again under new ownership sometime in 2013 
(www.fifthtown.ca) 
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contingency. Galloway and Thacker (2007: 58) note that networks must be "robust and 

flexible" and possess "material interfaces that can accommodate a high degree of 

contingency". Networks that possess very low degrees of heterogeneity are vulnerable, 

such as is the case with computers. Large networks of identical computers are more prone 

to succumbing to a rapidly widespread infection by a computer virus than many 

differentiated computers linked to form a variegated network of devices (ibid). Strong, 

durable networks contain variety and diversity, often times under significant internal 

tension. Network durability or resilience is a product of paradoxically holding 

multiplicity together as one (ibid).  

7.1 Differentiation and Flexibility 

If more durable networks are those that involve a greater degree of diversity (of 

actants, of practices) and flexibility, Sheep's Dell accomplishes this through several 

means. First, Sheep's Dell relies heavily on alternative milks, that is, from sheep, goats, 

and water buffalo. Unlike cows’ milk, the production and distribution of which is 

centrally managed by the DFO, these alternative milks have no such central management. 

Cows milk is (literally and figuratively) homogenized through a system of central control 

including directives ranging from the pedigree of cows to the height of the delivery bay at 

the cheese facility. Meanwhile, alternative milk producers deal directly with cheese 

producers, coordinating and negotiating issues of quality between themselves. A story 

recounted by Jennifer (SD Follow-Up B 17/12/2012), a Sheep's Dell employee, is 

suggestive of what this difference can mean for both the cheese producer and the milk 
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producer. It was early winter, at the tail-end of Sheep's Dell's cheesemaking season. The 

factory was receiving a goats’ milk delivery from a relatively new and inexperienced 

farmer. By the time the milk truck had arrived at the factory, ice crystals had formed in 

the truck's milk tank. As the milk was pumped into the factory, the ice crystals partially 

blocked the pipes and began skimming the fat from the milk (ibid). 

Had this been cows’ milk, the centralized control of distribution would have 

likely prevented this from happening in the first place, and if it had occurred, the milk 

would have been outright rejected for failing to meet the legislated criteria. But relations 

between goats’ milk producers and cheese producers are not the same. Mary had a 

dilemma. The milk was no longer suitable to make the cheese she had intended to make 

that day, or any cheese in her repertoire for that matter. It would have been perfectly 

acceptable for her to reject the milk, and most cheese producers likely would have. 

However, if she rejected the milk, she would lose an entire cheesemaking day, and being 

near the end of the cheesemaking season, she would not have had time to make-up for the 

reduced production. Rejecting an entire load of milk would also be a considerable loss for 

the inexperienced dairy farmer who would have little way of making use of the rejected 

load. With both parties in a position to lose, Mary opted to keep the milk and attempt a 

"skimmed" version of one of her standard cheese varieties (SD Follow-Up B 

17/12/2012). Doing so would also avoid putting the inexperienced farmer in a difficult 

economic position and ensure that Mary did not lose out on a make day. Her customer 

base had been enrolled largely by the mutual cultivation of an appreciation for 
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experimentation, rarity, and differentiation (as described in the process of translation 

earlier), so there was a chance they may embrace this experiment. Mary's whole 

enterprise is about "boundary pushing" after all (SD Market Interview 23/10/2012).  

Because Sheep's Dell is part of a network that is composed of consumers that 

appreciate experimentation and differentiation, dairy producers who may vary their 

practices (intentionally or not, such as what they feed their cows and how they transport 

their milk), and has aligned with movements such as Slow Food and Italian agriculture 

and food, she is both required to be flexible (such as to avoid mutual financial harm), and 

is simultaneously afforded considerable flexibility (such as by her customers). Sheep's 

Dell relies on flexibility so how the people and apparatuses are configured reflects this. 

For example, most work surfaces at Sheep's Dell are modular. In the morning a work 

surface may be in the corner while an employee removes cheese from moulds to prepare 

it for aging. A few hours later the table is being used to drain whey from the curds just 

produced (SD Participant Observation 24/10/2012). 

In contrast, Northern Cheese and Forestry Cheese produce variations on one or 

two basic cheese formulae. As such, their facilities are considerably less dynamic, the 

general process for any given make day being more or less the same. The two cheddar 

factories rely on consistent production of only a couple of varieties of cheese that utilize 

similar procedures. Focusing on producing a single, high-quality product has 

considerably different demands on space and configuration than does the more 

experimental, high-variability production style of Sheep’s Dell.  
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7.2 Anaerobic Digestion, Biodiversity, and “Courtship” 

The Northern Cheese network is heterogeneous in a different way. Northern 

Cheese practices flexibility in terms of how it manages its whey, in effect "courting" 

various other actants in an effort to avoid being jilted and left without options entirely. 

Northern Cheese owns farmland to spread its whey, it has a relationship with Saputo, an 

industrial whey processor about 100 kilometers away, and it recently established a 

relationship with the Easton brothers, dairy farmers who run an anaerobic digester on 

their dairy farm and were seeking sources of additional feedstock since their digester had 

additional capacity (EB Observation 19/11/2012). While it is possible for Northern to 

rely on any single one of these alone, there is some risk involved. For example, Saputo 

has relatively strict criteria for accepting whey and may reject a load without warning. 

Furthermore, agreements such as those between a craft cheese producer and a whey 

processor like Saputo have been described as “tenuous at best” (Farmers Forum 2007: no 

page). Without alternative options, Northern Cheese would have a tanker full of whey 

and no suitable location to dispose of it. For Will: 

...that's where the bio-digester comes in. Then you can take any 
whey, something like that [rejected whey] you can take it to the 
bio-digester. That's why I am looking at it...But my thinking is 
"well you know what, Saputo is a big plant, they’re going to be 
around for a long time". I don't want to burn any bridges, so even 
if I'm not going to take all my whey there, I'm going to take 
some. So say if I take it all to a bio-digester and he quit[s] in a 
year, then I walked [sic] back to Saputo, they'd say "screw you". 
So you gotta think about what's going to happen in the future. 
That's why I don't want to put all my eggs in one basket, That's 
why I don't want to say "you can have it all" even if it saves me a 
bit of money and whatever. Sometimes it's worth spending a bit 
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and thinking a little bit ahead, I think. (NC INT/OBS 
10/10/2012) 

Will, anticipating the potential for other relations to dissolve, has made alliances 

with several different actants. In doing so, Northern Cheese is ensuring a degree of 

flexibility in accommodating contingency. If there is a failure in cooling whey en route to 

the whey processing facility, other actants can be mobilized. However, it is not 

necessarily the case that Will and Northern Cheese are the coordinators of this network, 

as it was the anaerobic digester that had enrolled whey from Northern Cheese. Anaerobic 

digestion offers another way of thinking about heterogeneity as a source of 

durability. Anaerobic digestion is a “step-wise series of reactions requiring the 

cooperative action of several organisms” (Tabatabaei et al 2010: 1215). One set of 

organisms break down the input material into fatty acids. These fatty acids are then 

metabolized by a second set of organisms that produce methane as a byproduct of their 

metabolic processes (ibid). Methane is collected and combusted to produce energy which 

is fed into the electrical grid (EB Observation 19/11/2012). I attended the first delivery of 

Northern Cheese’s whey to the Easton brothers’ anaerobic digester: 

Will backed the truck up to the pasteurizer used to treat 
incoming feedstock, a large concrete tank in the ground with a 
slowly rotating auger. When the first pipe joint was attached to 
the tanker by one of the Brothers, it became apparent that the 
whey was very warm. This prompted further questions from the 
Easton brothers and Mark, the OMAFRA engineer. What is the 
solids content? Is there any soap or cleanser in it? Is there a large 
quantity of fat? Solids are digestible and thus produce energy; a 
higher proportion of solids means more energy. Will says his 
whey is about 7% solids and that there should be minimal fat and 
no soap or cleanser. Soap or cleanser could harm the bacteria in 
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the digester the OMAFRA engineer informs Will. (EB 
Observation 19/11/2012) 

These questions are all important to the bacteria in the digester. The bacteria are 

concerned with a number of things: is the feedstock nutritious? (solids content); is it 

warm enough? (ideally 39ºC); does it contain anything that might be dangerous? 

(cleansers). Failing to ensure that these interests are catered to can produce unexpected 

consequences. During my visit, the OMAFRA engineer informed me that the digester 

was currently recovering from a previous catastrophe. The digester had received a large 

load of dog food that was being disposed of. The bacteria responded to the dog food by 

producing a substantial amount of foam, subsequently clogging the gas collectors and 

shutting the system down for several weeks. Rebuilding a robust bacterial community 

(Tabatabaei et al 2010) can require weeks of convalescence, during which the digester is 

not operating at peak levels. This means less energy is being produced, less money is 

being made by the operators, and there is reduced capacity to take feedstock (EB 

Observation 19/11/2012).  

In order to maintain a strong community, bacteria in anaerobic digesters rely on a 

diverse feedstock. Too much of any given substance for an extended period of time may 

result in reduced bacterial diversity. A consequence of this is that it can be difficult to 

introduce new feedstock types that may not be suited to the single strain. Just as the 

network of identical computers is especially vulnerable to a virus, a homogenous 

bacterial culture is also easily collapsed by a single environmental challenge that could 

cause the whole culture to collapse. A variety of feedstock will foster a diverse bacterial 
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culture that is not vulnerable to collapse from any single hazard (Tabatabaei et al 2010). 

Bacteria rely on heterogeneity to provide a stable and robust anaerobic digester, and 

enroll human actants into providing such heterogeneity by threat of digester downtime.  

Returning to Will and Northern Cheese, what appear to be stable relations such as 

with Saputo or the Eason Brothers’ anaerobic digester are, in fact, unpredictable and 

tenuous. The bacteria could shut down the anaerobic digester without notice. 

Furthermore, the anaerobic digester is funded in part by a “feed-in tariff” rate (FIT-rate) 

that increases the amount of money the Easton brothers are paid per kilowatt-hour of 

energy produced (EB Observation 19/11/2012). In fact, Mark, the OMAFRA engineer, 

says the Easton brothers are paid more per kilowatt-hour than a nuclear power plant. 

While this high FIT-rate helps make the digester financially viable for the Easton 

brothers, the inflated FIT-rate may change, too, upon the will of the electrical company. 

The relationship between Northern Cheese and the anaerobic digester is thus intertwined 

with finances, temporary tariffs, and utility companies, changes in any of these actants 

could jeopardize what appears to be a stable and viable relationship between Northern 

Cheese and the Easton Brothers. Though just as the bacteria in the digester are strongest, 

most robust, in times of greater heterogeneity, so too are cheese producers. Because 

Northern Cheese maintains relations with several diverse entities for dealing with whey, 

the likelihood of them being left without any options at all is minimal, and for cheese 

producers, having an outlet for whey is essentially a prerequisite for producing cheese.  
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In this section I have demonstrated, using several examples involving humans and 

nonhumans, that network durability can be seen as inter alia a product of heterogeneity 

and flexibility. These attributes provide the network as a whole with the ability to better 

manage contingency. The stability of the network does not hinge on any single actant or a 

“natural” capacity to deal with change, but how resilience emerges from the network as a 

whole. I demonstrated that stability is an emergent effect and cannot be attributed 

necessarily to size (distinct from heterogeneity) or any innate attribute, action, or capacity 

of any single actant. It is not the (arguably innate) ability of a bacterium, or single strain 

of bacterium, to metabolize organic material that produces stability. It is the presences of 

multiple different strains of bacteria in the anaerobic digester or in the pig gut, or in the 

goat rumen that contribute to stability. This particular understanding of durability of 

actants and of networks postulated by ANT (Law and Mol 1995) as well as non-ANT 

scholars such as Galloway and Thacker (2007) provides one useful way of understanding 

how durability can be achieved. There are weak points, however. Sheep’s Dell has no 

alternative method of handling their whey aside from Curtis’s pigs, but by virtue of 

making one another indispensible through translation as outlined in chapter 6, this 

particular connection between pigs and whey remains robust.  
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Chapter 8 

Conclusion 

This thesis was originally inspired by the difficulty some cheese producers 

experienced in managing their whey (VanDusen 2008, 2006). My goal was to better 

understand cheese production and whey management by exploring the various relations 

that comprise these activities with Actor-Network Theory. In order to do so, I used a 

combination of interviews, participant and non-participant observation, and analyses of 

publically-available documents to “follow the actants” (Latour 2005). I demonstrated that 

whey is both a source of risk and a liability, but it is also a source of opportunity, and it is 

productive in various ways. It is productive of conduct, identities, and it is central in the 

emergence of entities. Whey management and its consequences (be they negative or 

positive) have significant implications not only for cheese producers but for many other 

actants to which they are allied. That is, when considering cheese production, social 

scientifically or otherwise, attention should be directed towards whey as an integral 

component.  

I have attempted to demonstrate that in cheese production and whey management, 

it is not just those considered “human” who are in control and actively participate in these 

activities and practices. In some cases the human actants can be rather marginal in the 

entire process. This has some broader implications. Primarily, the various studies since 

the 1950s suggest that attempts at providing widespread access to whey processing would 

only be possible through the homogenization of craft and artisan cheese producers whose 
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identity is contingent upon some combination of tradition, differentiation, and 

experimentation. 

Whey processing technologies are considered the ideal solution for managing 

both environmental and economical problems associated with whey, particularly after it 

became a “matter of concern” (Latour 2004: 21) in the mid-twentieth century. Despite 

this, whey processing is rarely an option for craft and artisan cheese producers. What I 

put forward in this thesis is that these issues result from relations between heterogeneous 

actants. I have shown that craft and artisanal cheese producers are not simply caught up 

in a power play with industrial cheese producers leveraging their inherent power to 

prevent the utilization of whey processing technologies. I also demonstrated, in line with 

ANT, that attributes are shaped or enacted by relations between actants. Various forms of 

whey management result from coordinating relations between actants and the protocols 

that emerge and govern these networks. Whey management is also related to 

conceptualizations of the “natural” and the “social” or the “technical”. That is, depending 

on how these categories are understood and populated, different management approaches 

are preferred. These categories, or their specific enactments, contribute to the production 

of certain identities such as “artisan”, and to certain notions of quality. 

I also suggest that protocols are emergent and responsive, involving both human 

and nonhuman actants. Protocols are shaped also by expectations and product 

specifications established by the food scientists and food processors that serve as the 

main customer base for whey processors. Machines too determine specifications and thus 
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protocol by virtue of their capacity to heat or cool, which varies by machine, and which 

may inactivate more or less bacteria, determining what bacterial counts are acceptable for 

a particular process. Thus, many of these protocols are not shaped by human 

intentionality alone, but also by the various agencies of nonhumans such as the bacteria 

that turn whey processing machinery into bioreactors and around which factory 

operations are scheduled. 

 I demonstrated that what holds cheese producers together is a considerable 

amount of work being done by a variety of actants. I argue, in line with Galloway and 

Thacker (2007), that network stability largely results from heterogeneity, and not 

necessarily from the quantity or size of relations between entities. I demonstrate that 

stabilizing networks such as artisanal and craft cheese producers (and their proximal 

extensions such as farmers) are the result of a considerable amount of work and activity 

by myriad human and nonhuman actants. Colonies of bacteria rely on heterogeneity to 

remain robust against contingencies such as in anaerobic digesters. Sheep’s Dell relies on 

heterogeneity in their products and in their production facility to allow them to withstand 

milk shipments that might not be exactly as expected. It is through flexibility and 

heterogeneity that stability is established, and not relative size alone.  

8.1 Limitations 

There are some important limitations and shortcomings in this study that should 

be recognized. First, gaining first-hand access to many sites and actants proved difficult. 

While relying on interviews-as-texts is not entirely problematic in ANT terms, my 
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analyses would have benefitted from first-hand encounters with actants, rather than the 

textual accounts upon which I relied in several instances. A related problem is that 

relying on interviews and texts means that the selection of actants brought forward is 

limited to that which the interviewee or text invokes. While interviews-as-texts still 

reveals how some actants enact others, the reliance upon such texts is nevertheless one 

way the scope of this thesis is limited.  

Second, lengthier participant observation sessions in a greater number of sites 

would be desirable and add depth to the data and thus the possible analyses. However, the 

combination of time constraints and the potential risks associated with letting a researcher 

with no cheesemaking experience participate in the process precluded this possibility. In 

addition, since certain activities, such as the testing and certification of fields only take 

place every few years, the possibility of observing or participating in that process given 

the two-year time frame of the study was not possible. This thesis could benefit from a 

comparative component, as the focus of this thesis was largely on how cheese producers 

have succeeded in achieving relative durability. Having access to an institution that has 

experienced recent failure would have allowed for better consideration of how weakness 

is also produced through particular relations. However, I am unable to provide such an 

analysis, despite my efforts to contact companies that have experienced such failure.  

There is also the issue of which actants are included in my analysis. Some of the 

decisions about what could and could not be included are made by virtue of difficulties in 

accessing particular sites or in observing particular phenomena (such as the interaction of 
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whey, its components, microfilters, and spray driers in whey processing) or the decline 

and failure of a particular cheese producer, or my constitution as human preventing me 

from observing or otherwise sensing actants to which my senses are not attuned and thus 

them being de facto excluded. Networks can be extensive, practically boundless, so some 

networks and actants may be left out by choice as a means of circumscription, allowing 

for the production of a reasonably bounded account rather than one that goes on 

endlessly. These decisions, whether made implicitly or explicitly have implications for 

the type of account produced, the conclusions that are drawn, and the establishing of a 

hierarchy of actants and networks that are deemed (implicitly or explicitly) “worthy” of 

inclusion or that are excluded (Gad and Jensen 2010). However, the consequences of 

these actions can be reduced slightly by considering that the original goal of ANT is not 

to produce generalizable and universal explanations but to produce highly local, specific 

descriptions. Nevertheless, even this consideration does not grant my account, or any 

ANT account, innocence and innocuousness as methods produce realities as much as they 

describe them (Law 2004a).  

8.2 The limitations of ANT 

ANT also has a number of limitations—too many to address in full here—but I 

outline a few prominent ones as they relate to this thesis. For example, while ANT has 

proven to be a useful approach in bringing nonhumans, to various degrees, into 

sociological analyses, some central concepts such as translation still tend to favour a 

central, often human, actant. Many ANT accounts rely on some central manager, a 
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“heterogeneous engineer” (Law 1987) or a “Joliot” (Latour 1999) to bring actants 

together. This may be a scientist in France (Callon 1986), Pasteur (Latour 1988), or the 

engineers of the TSR2 aircraft (Law 2004a). This is despite ANTs emphasis on 

(typically) decentralized networks and ontological symmetry (Latour 1988). Thus while 

nonhumans are generally depicted as active and involved, the extent to which humans are 

truly decentered is questionable. There is also a chance that nonhumans have completely 

novel forms of acting that are not detected by human researchers who are unable to 

escape an analysis centered on concepts that are endemic to their being human. An 

attempt to adhere to ontological symmetry does not necessarily inoculate against 

tendencies to see action in human terms nor does it account for instances of irreversible 

asymmetry in networks (Bloor 1999; Harman 2009). 

 Harman (2009) is critical of Latour’s argument for symmetry in relations (Latour 

1988) such that any two actants always impact one another equally such that Pasteur 

articulates microbes and microbes articulate Pasteur. The trouble, Harman argues, is that 

this is not always the case, in fact it may be the exception to the rule. For example, the 

Sun, while dramatically affecting Earth, is only minimally affected in return. Likewise, 

there are dead authors who continue to stimulate discussions, interpretations, and perhaps 

political change, but upon whom the living has minimal impact. While Harman is correct 

to argue that these asymmetries are unlikely to be reversed, ANT can provide a 

meaningful response. The small, ineffectual Earth is only small because it is articulated 

as such in a fairly durable relationship between celestial bodies. The converse for Earth’s 
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articulation of the sun as big and effectual is also true. This says nothing about Earth as 

being inherently ineffectual because it is only articulated as such in relation to the Sun. 

While the Sun and Earth are not on equal footing here, they are “allies” in relation 

nevertheless, and neither one is articulating the other more than the other, just differently.  

 What I think is ultimately most troubling about ANT is that, while it provides 

some useful tools for examining its particular ontological and epistemological tenets as 

they can be elucidated or explored in a given context (the laboratory, the engineering 

drawing room, the economy), there is only minimal provision for taking a substantial 

critical or normative position (Castree 2002). ANT is extremely critical of dualistic 

“modern” (Latour 1993) thought that produces divisions between nature and culture, but 

this comes at the expense of remaining “largely agnostic about the actor-networks [that 

ANT] seeks to describe” (Castree 2002: 135). Law (2004a: 4) makes a related point when 

he says “standard methods are not straightforwardly wrong...while standard methods are 

often extremely good at what they do, they are badly adapted to the study of the 

ephemeral, the indefinite and the irregular”. Thus, if ANT (though Law is not referring to 

ANT specifically here) is particularly good at the “study of the ephemeral, the indefinite 

and the irregular”, then perhaps it is a matter of determining in what contexts ANT can 

open doors to new understandings, and in what contexts it may foreclose badly needed 

critical inquiry.  

For example, in my account, I have neglected to account for several gender-

related themes, and it is not clear how ANT could help in this regard given its generally 
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agnostic position on issues of responsibility, (in)justice, and equality (Castree 2002; Lee 

and Brown 1994). Two of the three cheese factories were literally split across gender 

lines such that women ran the retail front, while men worked in the make room, a rather 

ironic state of affairs being that cheddar cheese production in Ontario had been 

dominated by women in its early days (Menzies 1994). Sheep’s Dell was an exception in 

that there was a seemingly random, more-or-less even distribution of male and female 

humans engaging in any given activity. During my time at the farmers’ market too, the 

majority of patrons were female. What do these observations say about gender, and can 

ANT contribute anything to the development of understanding perhaps the patriarchal 

manner in which businesses are run or jobs allocated? ANT might suggest that it would 

be unwise to say that it is gender that allocates women to the retail side and men to the 

production side, and that the better course of action would be to examine the various 

relations between humans and nonhumans and their practices to account for the 

difference and explain gender (Bruni and Teli 2007). But does this perhaps have the 

effect of foreclosing a careful analysis of the very real consequences of sex and gender 

and their histories?  

The post hoc nature of ANT makes it suitable for the development of compelling 

explanations of certain historical phenomenon, particularly related to science and the 

production of facts from and with objects (e.g., Latour 1988). The fact that ANT is 

largely intended as a descriptive method (Latour 2005; 1999a; Law 1999) may limit 

ANT’s ability to provide accounts of general phenomena that have significant actionable 
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or predictive purchase, but again this is not ANT’s stated intent. From the ANT 

perspective, description is critique but it is not clear that description alone is critique 

enough. ANT’s (arguable) success in elucidating the manner by which scientific facts are 

constructed may not contribute quite as much to developing a new understanding of 

cheese production, as it is already typically understood in processual terms, or as 

something that is “constructed” involving various material entities. What I think can be 

gained from ANT in terms of cheese production is less a profound shift in how cheese 

and whey are understood, but perhaps how particular identities can emerge from relations 

not isolated to the traditionally human, symbolic, cultural domain. That is, a cheese 

producer can support alternative (arguably) “green” energy not by virtue of some moral 

command but because of the complex relations between actants including legislation, 

fields, bacteria, provincial energy grants, and whey. This is where I think ANT (and other 

posthumanist theoretical approaches that emphasize relationality) succeeds in the present 

case, despite falling short on some of its other promises. That is, it is not clear that ANT 

can produce an account that could not also be articulated through an interdisciplinary 

engagement with various other existing (traditional or various nascent) theories that may 

facilitate the development of a stronger ethical or critical stance. ANT does provide some 

new ways of seeing social phenomena, but perhaps it is not as divergent from some of the 

traditions Latour purports to be sloughing off, and perhaps not unique given what other 

contemporary theories also have to offer which go largely unacknowledged by Latour 

(Bruni and Teli 2007). 
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There are, however, two things I think constitute ANTs largest contribution, and 

these are promises that I think it delivers on most consistently throughout the ANT 

literature. Some principles that are present in ANT (though ANT is not alone in these 

things) can facilitate the production of much richer accounts in the domain of agro-food 

(Goodman 2002). First, and contrary to certain traditions like systems theory, I think 

ANT is generally successful in avoiding perpetuating common understandings of what is 

natural and what is social by not, itself, locating entities in these domains. Instead it 

queries how an actant or a phenomenon comes to be seen as one or the other, and the 

consequences of being categorized as such (Law and Singleton 2012). As Law and 

Singleton argue:  

a nature/culture division makes no sense. At the same time it is 
absolutely basic. We’re being reminded that a foundational 
nature/culture division that isn’t actually foundational is a source 
of power. It energises relations. It sets them to work making 
divisions. It multiplies the versions of those divisions. It creates 
an imaginary, that of nature untouched. Except that nature 
untouched is always touched. (Law and Singleton 2012: 13)  

Thus, while ANT denies that these two categories are inscribed in thing themselves, it 

does not foreclose the possibility that these two categories are themselves variably 

produced and have consequences. However, it should be noted that this is not a unique 

contribution of ANT, and that there are a considerable number of both nascent (and well 

established) theoretical approaches that offer similar benefit such as feminist science 

studies including that of Haraway (2004; 1987) or Barad (2007, 2003), and others such as 

Pickering (2008, 1995). There is, however, little to suggest at least at this point in 

sociology, that what ANT has on offer is highly original. In some respects, orthodox 
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ANT (by which I mean largely Latour’s version of ANT) may be carrying too much 

baggage carried over from its origins. For example, in a review of Reassembling the 

Social, Bruni and Teli (2007) suggest that many of Latour’s concepts and terms such as 

“socio-material practices” are already in use in the work of theorists who are perhaps 

offering more nuanced theories that are not weighed down by the same origin baggage as 

Latour’s ANT.  

 Second, by operating in terms of a network, it becomes easier to think in non-

linear terms. This has strength in looking at issues in food production, for example, by 

recognizing that it is not a linear process that proceeds across the purportedly distinct 

domains of nature, producer, and consumer. ANT proponents would suggest that these 

categories do not exist as such, and if they appear to exist, it is only through the 

temporary stabilization in a particular set of relations. Actants work recursively in 

relations; ascribed roles such as “producer” or “nature” are not fixed and often spill over 

into one another. The concept of mutual enrolment (Law 1992) means that, for example, 

plants contribute as much to their own selection by humans as does human desire. The 

production of good or bad (such as extremely bitter) tastes in relations with the human 

tongue “beckons” or repels humans, and can be a considered a reproductive strategy 

(Guthman 2002: 298). Production, too, extends beyond the “producer” as the consumer 

continues to modify the so-called finished product such as by heating, chopping, or 

combining with other things, so production exceeds the factory walls (ibid). Likewise, 

consumers play a role in production, such as when Mary, despite her reluctance, uses 
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synthetic rennet rather than natural rennet to produce her cheese to cater to a particular 

subset of consumers. While terms suggesting a clean delineation of roles such as the 

“consumption side” and “production side” (Lockie 2009) often appear in food studies 

literature, as I have attempted to show here ANT offers, a way of viewing what has been 

conceived of as a linear pathway of production and consumption in nonlinear terms of 

recursive relationships between heterogeneous entities. 

8.3 Future Directions and Concluding Remarks 

Future examinations of cheese production may include a greater emphasis on the 

“producer”-“consumer” relation. A more detailed examination of how consumers and 

producers are mutually enrolled into networks, and if and how these enrolments 

contribute to enactments of “artisan” or “craft” or “industrial” producer could provide 

significant insight into a portion of the network which I was unable to explore with my 

own fieldwork. This could include a stronger interrogation of the manner by which food 

is understood and enacted in relation with consumers and other actants as either a natural 

or technical or social artifact. Nevertheless, through this thesis I have contributed to the 

nascent ANT literature on food and food studies, and provided support for ANT as a 

potentially effective means of exploring some food-related issues. Though there are 

challenges and shortcomings that need to be carefully considered and which perhaps 

point to the need to explore different theoretical avenues that learn or overcome these 

shortfalls.  
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I would like to close with a few final thoughts. While whey processing is 

considered the de facto ideal in terms of both the environment and finances, whey 

processing is the destination for the majority of whey being produced (Wisconsin Whey 

Opportunities Working Group 2013). However, currently, there are multiple methods of 

whey management that ensure a general capacity and flexibility to manage contingency 

for the industry as a whole, even if this flexibility is concentrated among the craft and 

artisanal cheese producers. Whey processors remain successful as a result of high 

demand for whey products from the food processing industry. There is no guarantee that 

the market that allows whey processing to be financially sustainable will persist, or that a 

new technology product will not become equally or more desirable than whey products. 

By maintaining a variety of different methods for managing whey, even if it does not 

yield significant economic benefit, craft and artisanal cheese producers provide a degree 

of heterogeneity. I argue that this produces durability in the relations that assemble 

around cheese production and to cheese production as an industry where a sole reliance 

on whey processing would not. 
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Data Summary and Citation Glossary
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Table 1. Locations of Interviews and Field Work 

Site/Name Type of Interaction Date Location Description 

Forestry Cheese/ 
Jerry 

Semi-structured interview. 
Observation of cheddar 
production 

2/19/2013 Forestry Cheese  

Cheddar Cheese producer located near one of the 
Great Lakes and has operated for over 100 years. 
The region has a large cottage and vacationer 
population. Processes approximately 2.3 million 
litres of milk annually. Sells products through 
their storefront and through grocery stores 
throughout the Ontario. At the time of the 
interview, whey was given to a nearby pig farmer.  

Northern 
Cheese/Will 

Semi-structured interview. 
Observation of cheddar 
production 

10/10/2012 Northern Cheese Cheddar Cheese producer located in a rural region 
in Eastern Ontario. The business has operated for 
over 100 years. Processes approximately 3 million 
litres of milk annually. Sells products through 
their storefront and through grocery stores and 
supermarkets in their local area. Whey sold to a 
whey processor, spread on fields owned by 
Northern Cheese, and given to the Easton 
Brothers who use it as feedstock for their 
anaerobic digester.  

Conversational interview 17/11/2012 Northern Cheese 
agricultural Land 

Conversational interview 
and observation of whey 
delivery to anaerobic 
digester 

19/11/2012 Will’s Tanker 
Truck and Easton 
Brothers' Farm 

Sam (OMAFRA) Semi-structured interview 28/06/2012 Via Skype 

Engineer with OMAFRA who works with cheese 
producers to implement technologies and 
strategies to manage their liquid wastes and 
comply with the NMA. 

Curtis 
 

Interview and observation 
of whey delivery, feeding 
of whey to pigs 
 

October 24, 
2012 
 

Curtis’s Farm 

Mennonite Farmer. Primarily raises pigs and grain 
crops. Produces about 300 pigs per year, 
slaughtering about 5 per week. Operates without 
electricity and with minimal mechanization. Pigs 
are raised without antibiotics and without 
genetically modified feed. 
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Table 1 Continued     
Site/Name Type of Interaction Date Location Description 

Sheep's Dell (Mary) 

Semi-structured 
interview 23/10/2012 Toronto Farmers’ 

Market Sheep's Dell is an artisanal cheese company using 
primarily goat, sheep and water buffalo milk to 
produce a variety of cheeses, mostly in the 
"European" style (e.g., camembert, tomme, 
parmesan). Processes less than 1 million litres of 
milk from all animals annually. Sells products to 
restaurants and the public directly at farmers’ 
markets or through their two retail stores. They do 
not sell their product through stores and 
supermarkets. Sheep’s Dell’s whey is given to 
Curtis, a farmer. 

Participant observation 
at the factory. 
Participated in the day-
to-day operations 
including receiving 
milk and making 
cheese. 

24/10/2012 Sheep's Dell Dairy 

Follow-up A 12/12/2012 Email 

Follow-up B 17/12/2012 Toronto Farmers’ 
Market 

Easton Brothers 
Observation of whey 
delivery to anaerobic 
digester.  

19/11/2012 Easton Brothers' 
Farm 

Dairy Farmers who, through a government 
program, received funding and technical support to 
build an on-farm anaerobic digester. Their farm 
has approximately 90 cows whose manure serve as 
the primary feedstock for the digester. They have 
been looking for additional sources of feedstock 
from farms and food processors in the surrounding 
area. 

Dr. Jenkins Semi-structured 
interview 25/10/2012 Dr. Jenkins's 

Office  

Food Scientist specializing in whey processing and 
utilization. Previously worked for industrial cheese 
producers designing and building whey processing 
plants.  
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Table 2. Citation Glossary for Data 
Northern Cheese 

(NC INT/OBS 10/10/2012)  Northern Cheese interview with Will and 
observation of cheddar production 

(NC Field Interview 17/11/2012)  Interview with Will while touring Northern 
Cheese's fields 

(NC Truck Interview 19/11/2012)  Interview with Will in tanker truck while 
travelling to Anaerobic Digester 

Sheep's Dell 
(SD Market Interview 23/10/2012)  Farmers Market interview with Mary 

(SD Participant Observation 24/10/2012)  Participant observation and conversational 
interviews with Mary and her staff 

(SD Follow-Up A 12/12/2012)  Email Correspondence regarding whey 
processing 

(SD Follow-Up B 17/12/2012)  Conversation with Sheep's Dell employee 
Jennifer at market 

Forestry Cheese 
(FC Interview 2/19/2013)  Interview with Jerry, Plant Manager at 

Forestry Cheese 

Easton Brothers 
(EB Observation 19/11/2012)  Observation of whey delivery to AD system. 

Conversational interview with the Easton 
Brothers and Mark, OMAFRA Engineer 

Curtis, Farmer 
(Curtis OBS 24/10/2012)  Observation of whey delivery and pig 

feeding w/ interview 

Dr. Jenkins 
(Dr. Jenkins Interview 15/10/2012) Interview with Dr. Jenkins in his office 

Sam 
(Sam, OMAFRA Interview 28/06/2012)  Telephone interview with Sam, OMAFRA 

engineer.  
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