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Abstract 

The objective of this thesis is to understand what can be considered a legitimate justification to act in 

ways considered radical by some in a time of ecological uncertainty and calamity. For this, I have 

chosen the biotechnology industry’s use of gene technology as the action considered radical, given 

its controversial history, and more importantly given its current justifications based on what can be 

considered sustainable and what can be considered natural in the domain of biotechnology. The action 

together with the justification of course engenders controversy, mostly from non-governmental 

organisations (NGO) that not only see gene technology as unpredictable, but also see the justifications 

based on what is natural and sustainable as very dubious. This configuration of these two disputants, 

the biotech industry on the one side, and the NGOs on the other is the point of departure for this these, 

which develops into a more thorough analysis of the biotech industry’s general arrangements of 

entities that are used as the foundation for their justifications. These justifications are analysed using 

the Orders of Worth theoretical framework as conceived by Boltanski & Thévenot (2006), with the 

added theoretical lens of emerging “green” and “ecological” orders of worth by Thévenot et al. 

(2000), Latour (1998) and Blok (2013), to draw out and integrate the tensions engendered by the 

industry’s various justifications and are then consolidated into a particular ecological order of worth 

that reflects the biotechnology industry’s moral underpinnings. The findings show that there is a 

possible emerging ecological order of worth which I have dubbed symbiotic worth. 
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Chapter 1: Introduction 
 

1.1 Introduction 

 

Since the Enlightenment and the decline of religious authority (Conrad 2012), our relationship with 

the planet’s ecology has been understood and mediated through the rigors of science. That is, through 

the practices and instruments of science, significant parts of our ecology have not only been made 

visible, but also understandable and finally manipulable. Thus, science has enabled the processing of 

elements of our ecology into objects and materials for the construction and reproduction of modern 

society. However, the intensification and spread of these processes at the industrial level has led to 

serious ecological devastation, which not only threatens the broader ecology but also humans (Mulder 

2006). Furthermore, some of these problems are understood to be on a planetary scale, such as climate 

change and ocean acidification. In this way, the prognosis is extremely worrying and science now 

implores us to take action, however, exactly what action is often politically contested. Moreover, we 

are confronted by a future that is uncertain. For while we may have an idea of what could happen if 

we do not act, the ways in which we do act will themselves have consequences that are not fully 

knowable (Blyth 2012). Given this uncertainty, how do we then act? How do we justify that action? 

And how do we critique other forms of action and justification?  
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Generally, sustainable development and sustainability are considerations one can make when 

discussing forms of governance, and are based on what science tells us about the current ecological 

situation (Mulder 2006), as well as what science tells us about the future goods of engaging in 

sustainable action now. In this way, it both orients action and coordination and also embodies a moral 

dimension in that it posits an expected good (e.g. ecological preservation) from acting in sustainable 

ways. However, what counts as sustainable action still depends on how one conceives the ecology 

and thereafter the required action: should sustainable action encompass less consumption in order to 

conserve resources? Or should it encompass changing consumer behaviour with more new 

‘environmentally-friendly’ and sustainable products? Or is it modifying parts of the ecology to suit 

our needs while avoiding ecological disaster? Or does protecting this ecosystem from the excesses of 

human behaviour require modifying and calibrating parts of it so that it is not damaged by that 

behaviour? The common thread connecting these questions is that they are based on different 

understandings of the ecology, and ideas about what nature is. Thus, different understandings of the 

ecology – which are usually based on the isolation and measurement of the respective parts – will 

engender different ideas about what is sustainable. This creates a tension in sustainability governance 

and has societal implications as decision makers will supposedly base their choices on the “most” 

sustainable governance models. But it is scientific practice and epistemology that generally makes 

the ecology knowable in its numerous forms before those forms can be translated into sustainability 

terms. What does this ecology look like to the public? 

 

To understand this question, I propose looking at biotechnology, which utilizes an advanced form of 

science that ‘renders’ our ecosystem at the molecular level. Thus our ideas of ecology take on radical 

forms, while being integrated into more conventional forms of ecology, i.e. bioremediation 

(cultivated micro-organisms that digest toxins in the environment). Furthermore, the biotech industry 

has courted controversy for decades, not least when the phrase genetically-modified organisms 

entered the public discourse. Developments in the application of gene technology have spread, as 

have the use of GMO crops, and the industry has worked hard to weather the storm of criticism. Thus, 

legitimacy in the public eye has been hard to achieve and many people look at the industry with 

suspicion. In that way, gaining legitimacy and maintaining it has become cause for concern. 

Furthermore, when conflict arises, robust justification becomes a vital aid in establishing legitimacy. 

The theoretical and empirical work on justification and conventions offer exacting analytical tools to 

unpack the various layers of political justification that hold biotech organisations and their industry 



	
6	

together, as well as to expose the tensions between different arrangements of proof that are presented 

to the public as evidence of their political and moral worth. From one side, the industry is criticised 

for “playing god” or “creating entirely new life forms”. Conversely, others vaunt the industry as 

bringing in a new “biosustainable” era and as the main driver of the “bio-economy”, suggesting that 

humanity is on the verge of dropping its dependence on fossil fuels. To be sure, both of these views 

give in to hyperbole, however, they still warrant close inspection, as they are based on diverse sets of 

justification that offer fertile ground for researchers interested in understanding how the biotech 

industry attracts such strongly inflected moral/political critique on the one hand, and uncritical 

veneration on the other. What are the moral underpinnings of these stances on biotech and how are 

they justified? Furthermore, is there a “more profound relationship between political and 

epistemological representation, a relation that cannot be reduced to manipulation strategies” by 

interest groups? (Thevenot 2007: 414). In short, can we speak of the justifications used, including the 

scientific knowledge itself, as being underpinned by moral stances, so that all the moral arguments in 

play can be encompassed in one evaluative framework? To address such issue requires nuanced and 

robust analytical constructs, and that is why I have chosen Convention Theory from the French 

pragmatic school to aid me in my research. In that way, I believe I will be able to answer these 

questions with the theory and show the reader the philosophical underpinnings of the scientific work 

of biotechnology. Furthermore, I believe that such investigations are vitally important given the dire 

prognosis for the planet and humans.  

 
 

Research objective: To investigate whether the biotechnology industry’s use of “natural” claims and 

“sustainability” claims are morally and politically legitimate enough to be used as public 

justifications. 

 

Research questions: 

 

1. Is the biotechnology industry’s use of “nature” claims and “sustainability” claims morally and 

politically legitimate when justifying its use of gene technology? 

a. Natural Claims: 

i. To what extent is being “natural” a legitimate claim? 

1. What public claims are made? 

2. What serves as proof these public claims? 
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3. Who demands this proof? 

b. Sustainability Claims: 

i. To what extent is being “sustainable” a legitimate claim? 

1. What public claims are made? 

2. What serves as proof of these public claims? 

3. Who demands this proof? 

2. To what degree can an emerging ecological or sustainability order of worth be seen in the case 

of the biotechnology industry? 

 

The reason the research question is so elaborate is that it mirrors the analysis. It therefore makes clear 

what elements need to be present in order for something to be a publicly legitimate claim in terms of 

the theoretical framework. Futhermore, it should be noted that by answering the second research 

question, I will be able to answer the question of legitimacy in the first research question. 

 

1.2 Contribution 

 

In this thesis I aim to contribute to Convention Theory by taking up Blok’s (2013) call for more 

practical and theoretical work to be done on this subject of political ecology by looking at the “nature 

claims and “sustainability” claims made by the biotechnology industry. I believe that the theoretical 

insights will add to the work on an emerging order of ecological worth and shed light on the particular 

tensions in how nature is used to justify the use of gene technology, and the industry further justifies 

the technology on the idea that it is more sustainable than conventional chemical industries. 

 

 
1.3 The Cases 

 
 
1.3.1 The Particular Case of Synthetic Biology & The General Case of its Context 

The particular case revolves around a gene technology called synthetic biology (synbio from here 

on), which is used in the production of a flavour compound called synbio vanillin. This compound is 

the main flavour compound in vanilla, however, real vanilla comes from the vanilla orchid; thus, 

synbio vanillin is a substitute for real vanilla extract. This product was created by a company called 

Evolva, who now produces the product in collaboration with a large flavouring manufacturer. When 
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the non-governmental organisation Friends of the Earth US caught wind of the product, they were 

concerned about the fact that the synbio vanillin was being marketed as “natural” and “sustainable”. 

In short, they thought this these terms were inaccurate and thus misleading, so they started a campaign 

calling for companies sourcing vanilla flavors to boycott synbio vanillin, as well as spread awareness 

about the technology that created the product: synthetic biology. This case will be analysed first. The 

second case is the general context of the broader political debate of gene technology in which the 

particular case is situated and where we can see more stabilized justifications, arguments and 

strategies This case is essentially just looking at how these actors deploy stable arrangements that are 

set up intentionally. In short, I am looking at how they present proof of their claims to the public and 

those who make demands on them. 

 
 

Chapter 2: Theoretical Framework 
 

In this chapter, I lay out the theoretical focus of this thesis. In the following. By doing this, I aim to 

convince the reader of both the theory’s analytical power, but also its relevance for this paper and the 

empirical ground it attempts to tread.  In order to do this, I will first present relevant literature from 

the school of thought, which will include the board literature that CT is situated in called Regimes of 

Engagement; its application in international political economy and organisational studies; and its 

affinities with Actor-Network theory. Second, I will introduce the core elements of the theoretical 

framework as conceived by Boltanski & Thévenot (2006), and the theoretical constructs that have 

developed from there as the “green” order of worth. 

 

2.1 General Application of Convention Theory 

 
 
2.1.1 Regimes of Engagement 

This research paper draws on the pragmatic stance in French sociology and one of its most 

comprehensive manifestations, the orders of worth framework by Luc Boltanski and Laurent 

Thévenot (2006 [1991]). The orders of worth framework outlined in their book On Justification 

details the pragmatic critiques and justifications that individuals engage in when constrained by their 

situatedness. This public form of engagement can be placed in a broader framework called regime of 

engagements, which includes two other regimes: the regime of planned action and the regime of 

familiarity (Thévenot 2006, 2007, 2009). The main differences between the three regimes of 



	
9	

engagement are that the orders of worth framework – the regime of justification – is a plurality of 

public moral orders drawn on in situated judgement, while the other two regimes – planned action 

and familiarity – are more focused on the individual’s engagement with, respectively, a functional 

environment in order to achieve a specified goal and the familiarity of lived environments. Thus, the 

regimes of engagement is a plural model of forms of agency, within which the orders of worth 

framework is nested. Notable empirical works include showing the how the pragmatic regimes shed 

light on “the interplay of the elements of practice” required by salespersons in demonstrating new 

appliances (Truninger 2011: 42); the shifts made between the regimes of familiarity and justification 

by activists confronted with “the cultural-political tensions and ambiguities of urban ecology” (Blok 

& Meilvang 2015: 19); and the tensions and unequal power in incommensurable valuations of 

environmental conflicts, for example, the economic cost of the Exxon-Valdez oil spill and the lived 

environmental catastrophe for the native Alaskans affected by it (Centemeri 2015). This paper will 

focus on the regime of justification, however, the other regimes are mentioned in order to emphasise 

that justification is considered a form of action, and not just a discursive exercise. 

 

2.1.2 Mainstream Applications 

 In On Justification, the authors create a “framework within which a single set of theoretical 

instruments and methods can be used to analyse the critical operations that people carry out” 

(Boltanski & Thevenot 2006: 25) when coordinating action and evaluating. Six legitimate 

justificatory principles – orders of worth – are outlined: industrial, market, civic, domestic, fame, and 

inspired. The literature influenced by this research agenda is generally referred to as Convention 

Theory (CT), and is regarded as various modes of coordination that are supported by conventional 

forms (Dupuy et al. 1989, Jagd 2004, Thévenot 2006). Broadly speaking, the Convention School can 

be contrasted with two other views of coordination, one based in sociology that proposes action as 

coordinated externally (constraints) or internally (dispositions) by “powerful collective forces”; and 

the other based in economics that roots conventions in individual preferences (Thévenot 2006: 111). 

CT is thus distinguished by its presentation of plural forms of coordination underpinned by “common 

forms of cognition and evaluation” which are not reducible to individual preferences (ibid.). The 

question of what serves as a convention and in what context takes varied forms. Storper and Salais 

(1997) conceive of diverse frameworks that circumscribe economic action – “worlds of production” 

– based on geographically informed cultures and institutions. Thus, the dichotomy of economic and 

non-economic dissolves in these conventional frameworks. At the level of International Political 
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Economy, Ponte and Gibbon (2005) have shown how quality conventions inform the coordination of 

governance in global value chains (GVC) in clothing and coffee, and find that quality concerns, 

amongst others, “are central in understanding the way ‘lead firms’ shape the functional division of 

labour and entry barriers along a value chain” (ibid.: 22). Ponte (2009) has further demonstrated how 

conventions, for example, industrial and market, enable lead firms in the GVCs of South African 

wine to exert control because of ease of transmission, while other conventions that are “less portable” 

designate a “much more fragmented and less driven” value chain (ibid.: 236). Further work in the 

area of GVCs elaborates a modular theoretical framework based on different levels of GVC 

governances with the possibility of conventions informing the GVC linkages at different nodes in a 

given value chain (Ponte & Sturgeon 2014). Such research is vital in showing how certain 

conventions influence structural power in the governance of global transactions and become 

dominant, that is, conventions that go beyond, for example, the more culturally-informed conventions 

within regional (Storper and Salais 1997) and national boundaries (Thévenot, Moody, & Lafaye 

2000). Similarly, I am looking at a transnational case, though not in terms of GVC, but rather in terms 

of a global industry’s attempts at legitimizing its production operations in a time of acute ecological 

concern.  

 

Work focused more at the organizational level has shown how entrepreneurs purposefully deploy 

multiple orders of worth in order to exploit any subsequent ambiguity (Stark 2000), as opposed to a 

general tendency for many social actors to minimize ambiguity as Boltanski and Thévenot (2006) 

have shown. Stark (2009) has further shown how companies and organisations could benefit from 

learning how to intentionally exploit uncertainty and ambiguity engendered by the dissonance of 

many dissimilar principles, for example, when managing change. Much work has been done on 

competing orders of worth inside organizations (see Jagd 2011). Work on corporations has focused 

on how the market order of worth has taken a larger role in ordering society to the detriment of other 

orders of worth, for example, civic worth (Nyborg & Wright 2013). Specifically, Nyborg & Wright 

(2013) also demonstrate how compromise between social goods, i.e. when parties cannot reach 

agreement via a single order of worth (Boltanski & Thévenot 2006), will be used by corporate actors 

to temporally settle conflicts related to the environment, and which ends with “its conversion into a 

market commodity” (Nyborg & Wright 2013: 405).  
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Applying a more historical take, Boltanski & Chiapello (2005) have looked at the possibility of an 

emerging order of worth, called the “connexionist” order, which coincides with a “new spirit of 

capitalism”, that is, a new ideology. This ideology implies ever-flexible employees and managers 

networked and networking in a more heterarchical world.  Furthermore, Boltanski & Chiapello (2005) 

offer a diachronic comparison of how orders of worth are displaced and new orders of worth – e.g. 

the connexionist order – emerge over time (Blokker 2011). Similarly, Thévenot (1995) posited that a 

compromise between market and industrial coordination informed the post-war era, but is now more 

oriented toward market coordination, with domestic and civic coordination playing a role (Ponte and 

Gibbon 2005). Blokker (2011) notes that this diachronic comparison can be contrasted with a 

synchronic comparison of dominant cultural repertoires of different societies (Thévenot 2009), most 

notably seen in the empirical work of Lamont and Thévenot (2000), in which they make a cultural 

comparative study of public environmental controversies in the United States and France. I aim to 

look at a single synchronic case situated in a contemporary global context. 

 

Murdoch & Miele (2004) combine Actor Network Theory and Boltanski & Thévenot (2006)  theories 

by using the network as the analytical unit, understood as disconnected from given spaces and 

constituting “spatially locatable values, symbols, products, practices and entities” (ibid.: 2). 

Convention theory then “situates repertoires in varied cultural contexts” and is thus “able to identify 

a broader range of modes of ordering than usually is evident in actor–network studies (cf. Lamont 

and Thevenot 2000)” (ibid.: 6). Thus, multiple conventions can be drawn on in one network, for 

example, in the Slow Food network (Murdoch & Miele 2004). Further work using the theoretical 

tools of ANT and convention theory investigate “the various ways that food might be detached or 

linked to nature and how places of production might be affected by such detachments and linkings” 

(Murdoch et al. 2000). Here, Murdoch et al. (2000) posit that based on their analysis, it would be 

possible to specify the types of relationships between production and place by looking at the interplay 

of local resources and evaluative modes. I take up the links between nature and food in this paper, 

however, in more radical ways informed by gene technology and its reconfigurations of conceptions 

of both food and nature.  

 

Using a similar analytical strategy to what I propose to do, Rosin & Campbell (2009) look at the 

degree to which the application of the term ‘organic’ is used strategically in each order of worth or 

“world of justification” with a view to go beyond “dualisms implied by the conventionalisation or 
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bifurcation theses” (ibid.: 40). They therefore locate ‘organic’ in each order of worth and “argue that 

proponents of organic agriculture (both authentic and capitalist in terms of the conventionalisation 

debate) selectively engage and draw on these applications as they attempt to establish the sector – 

and their own position in it – within a larger agricultural marketplace” (ibid.: 40). In many ways, this 

is similar to what I have attempted to do in this paper by attempting to locate the various 

understandings of ‘sustainability’ and ‘nature’ in each order of worth, however, I do not just look at 

the strategic aspect, but also whether there are discreet orders of worth pertaining to each percolating 

in the background.  

 

Despite pragmatic sociology often being contrasted with the critical sociology of Bourdieu, Bénatouil 

(1999: 379) has shown “how common interests or trading zones could allow both critical and 

pragmatic sociology to profit from their competitive relation by taking each other as objects of 

sociological analysis”, which demonstrates the possibility of constructive conversation between these 

very different sociological stances. Some of the drawbacks of CT are its its “multiplication of 

typologies and its historical periodizations” (Ponte & Gibbon 2005: 9), which can become unwieldy 

and complex. Furthermore, an enquiry of power relations is not present in CT (ibid.), and it has been 

criticized for overlooking contentious struggles over the political agendas of actors using science to 

inform definitions of social issues and their solutions (Bénatouil 1999). Thévenot (2007) 

acknowledges the importance of public debate in this regard, but responds that “if we understand the 

problem in those terms, we leave aside the more profound relationship between political and 

epistemological representation, a relation that cannot be reduced to manipulation strategies” (ibid.: 

414). Such a point has significance for my paper, most notably in the relation between political and 

epistemological representations of phenomena like climate change. 

 

In this section, I have outlined some of the broader literature in order to frame my approach to the 

empirical material as well as justify my use of the theory. In the next chapter, I will go into depth 

with the two main theoretical elements that I wish to utilise in the analysis.  

 
 
2.2 Core Theoretical Elements 

 

In this section, I will present the two main theoretical foundations that are applied in the analysis. 

These are the theoretical constructs from the regime of justification based on the work of Boltanski 
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& Thévenot (2006); and the theoretical constructs that have developed out of this work on the 

possibility of an emerging “green” order of justification.  

 

The chapter is structured in the following way: First, I look at the need to justify. Second, I lay out 

the polity model to show the reader the systematization of the political philosophy and briefly 

describe the canonical texts of the polities. Third, I unfold the polities into the common worlds in 

which objects are used as proof. Fourth, I describe the specific elements of the theoretical framework 

for analysing the common worlds and present a table filled out with entities. Fifth, I explain the 

dynamics of critique and compromise. Sixth, I present the empirical and theoretical work that has 

looked at an emerging ecological order of worth. Finally, I conclude the chapter. 

 

2.2.1. Regime of Justification: The Orders of Worth 

Everyday we are confronted with situations that are ordered and harmonious and situations that are 

have broken down in chaos. But what was it that made the situation harmonious and why does it 

breakdown? The authors posit that the imperative to justify becomes clear when one becomes aware 

of the constraints that bear on making an agreement about a common good, which then coordinates 

action. Two issues arise when a set of legitimate forms of justification are at stake and the authors 

assert that there is a single principle governing them all – the principle of common humanity. First, 

there is the issue that surely the application of an ordering principle to humanity can be seen as 

domination if it benefits the person applying it? The possibility of people attaining worth while others 

do not in a social order requires the acceptance of a certain amount of inequality, as some will be 

more worthy than others. Such an order will never not be challenged, and this is the core of their 

research, as well as mine: the “tension between the construction of an order and the critical move that 

calls it into question” (ibid.: 39). Then there is the issue of plurality, which is generally problematic, 

as many people consider legitimacy to be conditional on universality, which by definition precludes 

plurality. To fully grasp the possibility of legitimacy in such disputes, the above two issues have to 

be answered together. The authors construct a polity model that is applicable to the six chosen 

political philosophies in an attempt to resolves these two issues simultaneously. Constructing the 

polity involves transforming the philosophies into a six sets of philosophical grammar, which “spell 

out the constraints with which a higher common principle must comply in order to be acceptable and 

consequently to be applied in justifications” (ibid.: 39). 
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2.2.1.1 What is Just? The Polity 
The real uncertainty that occurs when people attempt to coordinate engenders unexpected practical 

issues, which political philosophers do not address, for example, “[h]ow do the things involved in an 

action serve as proofs?” (Boltanski & Thévenot 2006: 65 – 66 – italics added). To answer address 

such a question, the philosophies are conceived of as grammars of the political bond, that is, 

prescriptive rules that enable people to reach agreement on the basis of a shared competence. The 

authors use canonical texts of political theory that each refer to the justness of ordered states founded 

on each their own governing principle. The six different political philosophies which are systematic 

enough to yield six different polities – market, industry, inspired, domestic, fame and civic – are 

described in the following section followed by the elements of the polity model itself. 

 

The Market Polity. The authors used Adam Smith’s writing to put forward a social bond governing 

the relations between people in a market situation, which would have to be founded on principles of 

agreement, i.e. competition, and that is why Smith’s work “includes the basic elements of a market 

political grammar” (Boltanski & Thévenot 2006: 45).  

The Inspired Polity. For the inspired polity, the authors look to St. Augustine’s The City of God. 

The governing principle is grace. To attain grace, one must physically detach from other social bonds, 

for example, kinship bonds or linguistic bonds. Furthermore, the body cannot be separated from 

inspired worth such that manifestations of inspiration are expressed through the body.  

The Domestic Polity. For the domestic polity, the authors draw on the classical construction 

presented by Jacques-Bénigne Bossuet. The domestic polity is the extrapolation of family ties to the 

whole polity. Thus, this bond is about belonging to the same territory or household, corporate body: 

“To know one’s rank is to know one’s worth, and to know oneself” (Boltanski & Thévenot 2006: 91).  

The Fame Polity. This polity is based on Thomas Hobbes’s definition of honour. It is recognition of 

the reputation of the individual that matters most and weighs on that person. There are no personal 

bonds in this polity as worth is based purely on the amount of people who give praise and acclaim. 

Given that worth is based on recognition, it is necessarily measured in terms of visibility. 

Civic Polity. Jean-Jacques Rousseau’s Social Contract is the political text on which this polity is 

based, and it conceives of the “general will” as not just the sum of the individual wills, but also 

manifest as a unitary general will of all. The political bond must be free from dependence on other 

individuals, so personal relations are suspicious.  

Industrial Polity. This polity is based on the work of Henri de Saint-Simon. Given that worth has to 

correspond to generality the people of less worth are occupied by their domestic activities, while 



	
15	

those of more worth are the coordinating industrialists. Essentially, he imagines a technocracy that is 

based on industrial production (Boltanski & Thévenot 2006).  

 

These six political philosophies were then systemized on the basis of the following: (a1) principle of 

common humanity; (a2) principle of differentiation; (a3) common dignity; (a4) order of worth; (a5) 

investment formula; (a6) common good. 

 

They suggest that the “polity model is a response to the problem raised by the plurality of available 

principles of agreement” (ibid.: 78) because the establishment of an order among a plurality of 

common goods reduces them in such a way that the lowest worth becomes a private good. 

Specifically, the order of the polity is preserved by the principle of differentiation (a2) and the order 

of worth (a4) based on the type of generality that has been provided “the legitimacy of the common 

good of the polity” – the others are reduced to trivial and self-centred pleasures (78). In that way, 

there is always a trace of the other polities rooted in the “particular happiness of the lowly” which 

was sacrificed so as to rise to a state of worth in the polity in question (ibid.).  

 

In this section, I have outlined the polities that underpin the worlds and briefly explained the polity 

model. In the next section, the polities will be unfolded into the common worlds. Here I will look at 

the fact that judgement is constrained by situatedness of disputants, the roles of objects and the use 

of reality tests.  

 

2.2.1.2 Proof by Objects: From Polity to Common World 
Shifting to the reality of the circumstances under which agreement actually occurs means extending 

the polity to a world which occurs by filling the polity with objects in such a way that the principles 

now encompass these objects. It should be noted that when qualifying people in terms of a worth, the 

principle of common dignity (a3) ensures that no person is permanently attributed a worth. 

Furthermore, this principle secures access to all states for all members, thus engendering an 

uncertainty that bears on the determination of worths in a given situation and becomes the point of 

dispute. That is why people draw on objects to attribute and distribute worth, because basing 

justification and critique on specific human characteristics would be against the justness of the polity 

and would therefore not hold up to public scrutiny. The authors investigated a third collection of 

material to locate the objects of the common worlds, which were contemporary “how-to” manuals 

that purported to lay out “correct behavior in modern companies” (Boltanski & Thévenot 1999: 367). 
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These handbooks refer to a substantial number of causal objects – which are not present in the political 

philosophy texts – and are supposed to instruct people on the correct manner of “arranging new 

situations and coping with existing ones" (Boltanski & Thévenot 1999: 367-69). If proof is demanded 

of an assertion or critique, then arrangements of people and objects must hold together – cohere – in 

line with how they have been qualified so that they may be presented as proof: “The reference to 

qualified things thus leads to an extension of the framework of coherence by which polities unfold 

in common world” (Boltanski & Thévenot 2006: 130).  

 

When people involve and valorise objects in an actual dispute, they in turn have to match this 

objectivity by objectifying themselves, because by valorising objects, people associate and compare 

their specific situation to other situations, and in the final analysis to the higher common principle. 

Furthermore, this achievement is explicit when a situation unfolds evoking one world and can 

therefore be seen as pure as other entities from other worlds are disregarded – they may be present 

but are lie in the shadows of contingency. This implies that is it also possible to “set up self-evident 

situations” whose completeness depends on the purity of a single world. Such situations are said to 

hold together, which would require constructing an arrangement of beings that belong to a single 

world, and given that people can quite easily shift between worlds, the arrangement of objects can be 

used to stabilise people “by attaching to the world involved in the situation” (ibid.: 229). Such 

preparatory work is obvious in auditions, trails and judgements – the conditions much be controlled 

and all contingency minimised. 

 

However, no situation, regardless of the purity of the ordered arrangement, can fully extinguish the 

multitude of contingencies that simmer at the edges: “Thus the noise of the world, although it can be 

temporarily silenced by a test, is what moves the world” (p.135). It is the dialectical relation of order 

and chaos that engenders testing, traces of the other worlds are part of the contingency that is bearing 

down on an ordered situation. Thus, ordered situations may hold for a time but challenges to the 

distribution will come eventually in the form of critiques. Boltanski & Thévenot (2006) outline a 

complex elaboration that is more easily grasped by dividing them into two forms, as seen in Boltanski 

and Chiapello (2005), and Boltanski (2009), which are corrective critique and radical critique 

(Blokker 2011). 

 

2.2.1.3 Corrective Critique & Radical Critique 
As mentioned above, when distributions of worth are considered equitable and everything is 
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considered in its right place, the situation holds together and “naturally demonstrates its own justness” 

(Boltanski & Thévenot 2006: 133). A contention rises in a situation when a person’s attachment of 

states of worth is not clear or present thus leading to a disagreement about the equitable distribution 

of worth in that situation. In such a situation, whatever is critiqued is “justified by the same normative 

positions as those invoked by the critique” (Boltanski and Chiapello, 2005: 33). Thus, something can 

matter and not be worthy. For example, in the domestic world the very worthy are just as important 

as the less worthy, i.e. the father and the child. In contrast, the machinist or the union leader has not 

status in the domestic situation.  

 

Corrective Critique. When disharmonies among the worth attributed to objects and people are made 

clear via a challenge, it is considered in terms of deficiency. An internal test can then be used to 

resolve the disharmony. The arrangement of the situation has to then be readjusted in order to hold 

again. Two definitions of what is adjusted in a given situation are justness and fitness. Thus, a single 

set of conceptual instruments are used to designate so-called maladjustments as either injustice or 

dysfunction with a view to make a corrective move back to order. Maladjustment could be human 

failure, e.g. the distribution of respect which could be called unjust, or failure on the part of an object 

or a person or just the ordering of the objects themselves, which could be about the fit of the objects 

arranged. Because one cannot predict the outcome of a test, “the critique raised might result in the 

confirmation and strengthening of the existing order […] but this can also be accompanied by an 

unsettling effect (effet perturbateur), which draws attention to instability and incongruence in the 

existing order” (Blokker 2011: 255). These unsettling effects occur when tensions within a singular 

world are brought to light. Furthermore, resolving a dispute by using a test is not necessarily always 

contentious, as tests will sometimes be constructed specifically for a given world, with the knowledge 

forms related to each test conforming to the relevant world. For example, in the domestic world by 

referring to the judgement of a high-ranking person, e.g. superiors; or in civic world by drawing on 

the collective will.  

 

Radical Critique. Radical critique is related to a form of unveiling that involves bringing to light a 

different world via a contingent object, and then engaging in a clash, whereby “several incompatible 

principles of justice may enter into competition” (Boltanski & Thévenot 2006: 224) and involving 

the possible deployment of several tests. The articulation of critiques is often indicated by terms like 

“in fact”, “are only”, “in reality,” and so on (224). Blokker refines this understanding of radical 
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critique further using more of the pragmatic literature:  

[it] is related to a ‘test of existentiality’ – in the dual sense of a test (épreuve) as a form of testing and 
as a challenge (Boltanski and Honneth, 2009: 103) – which is situated on the ‘margins of reality’, and 
in this way offers a way to open up a ‘pathway to the world’, that is, to a non-institutionalized social 
reality (Boltanski, 2009: 163). In this, radical critique ‘endangers the comprehensiveness of established 
definitions and puts into doubt the universal character of confirmed relations’ (Boltanski, 2009: 164). 
(Blokker 2011: 255) 

 

This elaboration is vitally pertinent to this paper because of the nature of the different actors being 

engaged in justifiable acts, namely, NGOs, companies, and scientists. Furthermore, such theoretical 

constructions of the nature of justification illustrates why this theory is so suited to political 

controversies over nature and sustainability. 

 

As seen in the quote above, opening up pathways via passage points, for example, indicating objects 

bearing the traces of other worlds is called unveiling. It is a way to throw the order of a pure situation 

based on a single world into question. This makes clear the significance of the objects as operators 

and the competence required to evoke the common worlds when challenging a world or a test. 

Generally, challenging the validity of test requires either indicating that it is unfair because the objects 

required for the tests fulfilment are missing or because it is taking into account objects from a different 

world. The forms of critique elaborated here are fundamental in analysing the public dispute between 

Friends of the Earth and Evolva, as NGOs usually deploy radical critiques to indicate injustice in the 

world.  

 

2.2.1.4 Composite Arrangements & Compromise 
Composite Arrangements. Instantly engaging in disputes via critique is not always suitable and 

sometimes people are unsure of how to challenge the lack of fitness or justness of a situation; this 

means that such awkward or unjust situations may endure for however long. These are generally 

composed of subjects and objects from different worlds, thus engendering composite arrangements. 

These situations can evoke uncertainty and leave people anxious about whether the situation will hold 

together, whether to use a test, and if so, with what nature, because the combination of the different 

objects and subjects unsettles the situation (Boltanski & Thévenot 2006).  

 

Compromise. Composite arrangements do not always have to be awkward and ambiguous, neither 

will they necessarily come apart by dispute. If people can reach a compromise – suspending a clash 

of more than one world – without deploying a test from a single world, they are said to “maintain an 
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intentional proclivity towards the common good by cooperating to keep present beings relevant in 

different worlds, without trying to clarify the principle upon which their agreement is grounded” 

(Boltanski & Thévenot 1999: 374). However, compromises can still be very fragile and problematic, 

for example, people and objects can no longer be ordered according to a worth. A common example 

of a compromise are “workers' rights” which involves the object of “workers” from the industrial 

world together with the object of rights from the “civic world”. This compromise is central in the 

union movement and is strengthened by its objectification in union manifestos, headquarters and 

members: “These weak argumentative constructions (since their putting together will not survive a 

consistency test) can be strengthened by their objectification into objects or institutions which are 

made up of things relevant within the different worlds that are associated through the compromise 

[…]” (ibid.: 375). Furthermore, a compromise situation is not simply identifying the arrangement of 

objects from different worlds, treated by the people involved as contingent objects; the significance 

of these disparate objects must have been established and verified (Boltanski & Thévenot 2006), as 

in the example above. Finally, there are cases when disputes are just dropped, as in affective relations 

(love), where logics such as forgiveness are based. This requires moving from the realm of justice 

(which requires principle of equivalence). Please refer to Appendix A.1 to see the matrix of the worlds 

that I used for the analysis. 

 

In this section, I have explained the ambiguity of composite arrangements and the possibility of 

durable compromises which are needed to sustain agreement when disputes cannot be resolved in a 

single world. In the next section, I elaborate the possibility of an emerging seventh world: the green 

world.  

 
2.2.2 The Emergence of Green Worth & Ecological Worth(s) 

 Further work on justifications has also revealed an emerging “green” worth based on arguments 

related to the natural environment (Lafaye & Thévenot 1993; Latour 1998; Thévenot, Moody, & 

Lafaye 2000; Blok 2013). First addressed in Lafaye & Thévenot (1993), work related to identifying 

a possible emerging ‘green’ or ecological worth have taken various forms, all of which are 

fundamental for the purposes of this paper. Essentially, this previous work lays the foundation from 

where my research takes its point of departure and to which this paper endeavours to add both 

theoretical and empirical insights, it will thus be explained in more detail further below.  
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In this section, I will look at the theoretical ideas that have gained analytical traction in the literature 

establishing a possible green order of worth and multiple ecological orders of worth. Furthermore, 

this will entail looking at some researchers’ application of the theory to empirical data, which I believe 

shows how the theory develops from theoretical application. I will briefly discuss the ecological 

justifications from which I will draw on  in the analysis and discussion sections. I have done it in 

chronological order 

 

2.2.2.1 Green Order of Worth 
In Thevenot et al. (2000), Thévenot, Moody, and Lafaye set out to compare political practice and 

culture by analysing two public environmental conflicts in France and the United State. In order to 

analyse the cultural repertoires that are drawn on by the disputants in the conflicts, they use the orders 

of worth framework (Boltanski & Thevenot 2006) elaborated above. Thus, this is a systematic attempt 

to sketch an ecological order of worth by applying the framework. This entails investigating the 

situated constraints of the disputants when unfolding their arguments and outlining “the dynamics of 

making a range of generalised “justifications”.” (3). They further look at the disputants’ strategies of 

argumentation to then illuminate broader cultural patterns of interest. I have taken inspiration from 

this analytical strategy in that I look at the argumentation dynamics that unfold in my data, as well as 

the strategies, however, I do not go to the level of cultural models of interests, which is considered 

beyond the scope of this paper.  What is further notable about Thevenot et al. (2000) is that not only 

does it give us theoretical insights from empirical data, thereby developing on the theoretical 

framework, but it also looks at the cultural repertoires, which often engender contention within a 

society, of different countries. I do not specifically look at this, however, as I look at a public dispute 

at the transnational level. 

 

In Thévenot et al. (2000), the authors point out that in their empirical material, some arguments 

referring to nature or the environment are qualifications that are based on non-ecological justifications 

and principles, for example, "nature marketed as a tourist attraction” (25). However, some arguments 

shift to another level whereby justifications concerning the environment could be considered as based 

on principles of “green-ness” and are thus presented for their own sake. They are also sometimes 

combined in compromises, for example, proposals to make dam infrastructure more environmentally 

friendly. This is why the authors propose a possible new order of worth (Boltanski & Thévenot 2006). 

However, it should be noted that previous work had tentatively taken up this idea (e.g. Latour 1995; 

Lafaye and Thévenot 1993).  
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In establishing the possibility of green justifications, the authors posit that for actions or beings to be 

worthy, they must support or display the principles of environmentalism or “green-ness”, for 

example, "clean/non-polluting, renewable, recyclable, sustainable, and in harmony with nature” (25). 

Legitimate justifications have to shift from the particular to the general and be based on principles 

that appeal to a common good while encompassing the principle of a common humanity. The authors 

therefore posit that:  

Justifications based on environmentalism consider the general good of humanity to be advanced 
through a sensitivity to environmental issues and consequences, protection of wilderness, stewardship 
of environmental resources, and cultivation of various attachments to nature, the land, or the wild. 
Strictly green arguments […] posit a unique type of dependency which assumes more than simply a 
spatial interaction of humanity with the natural world, but also a temporal extension of humanity by 
way of an implicit or explicit reference to future generations (Goodwin, 1992; Dobson, 1990; Larrère, 
1997; Larrère and Larrère, 1997; Naess and Rothenberg, 1989; Taylor, 1986). (Thévenot et al. 2000: 
25) 

 

Thus, the order of green worth is reflected in green qualifications of objects, e.g. the wellbeing of fish 

in a river, that are valorised as being beneficial for humanity while not deemed relevant in the other 

orders. Notable for my research project, their last point in the quote above resonates a fundamental 

concern of sustainability. Furthermore, they comment on how some green justifications diverge from 

the political principle of common humanity, which is required in all the polities, and extend to non-

human beings. This is a theoretical rupture with the polity model that Latour (1998) takes up as well, 

however, he qualifies the theoretical possibility in more depth. In this section, I have briefly touched 

on research that laid some vital groundwork for the idea of emerging green order of worth. In the next 

section, I will look at some more radical developments of this idea. 

 

2.2.2.2 Multiple Ecological Orders of Worth 
As Blok (2013) has noted, there are three broad understandings of ecology stemming from Thévenot 

et al. (2000) in the theoretical framework of the orders of worth: the first is that the justifications 

utilized in ecological controversies in politics often take the form of already existing orders of worth. 

For example, when the environment is deemed the heritage of a specific community, a ‘domestic’ 

justification is being invoked. Second, the novelty of such ecological controversies does still point to 

an emerging ecological order of worth “organized around ecological analysis, renewability, future 

generations, and the planet as an integrated ecosystem (Thévenot et al., 2000: 241)” (Blok 2013, 

p.494). The third understanding however, challenges one of the axioms of the orders of worth as 
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constructed by Boltanski & Thevenot (2006), namely, that of ‘common humanity’, because this 

constraint “threatens to be superseded by holistic biospheres (Gaia), future generations, non-human 

subjects (animals), and technocratic expert rule” (Blok 2013, p.496). 

 

Commenting on Thévenot et al. (2000), Blok (2013) asserts that despite the empirical richness of the 

research, the establishment of a green order of worth remains ambiguous. The research indeed shows 

the possibilities for qualifying ‘natural’ beings in terms of “cognitive and moral evaluation” (ibid.: 

496), however, it is theoretically limited.1 Furthermore, there is no doubt that distinct green 

qualifications are possible when conforming to the constraints of public justifications, however, they 

are used so often in compromises – for example, proposals to make dam infrastructure more 

environmentally friendly indicating a green-industrial compromise – that the green qualifications 

become closely entwined with the other orders of worth. For example, "the domestic worth of natural 

landscapes, as part of local ‘tradition’ and ‘heritage’, plays a prominent role in the controversies”, 

thus Blok (2013) concludes that Thevenot et al. (2000) presents an "on-the-ground construction of a 

green order of worth” that lacks “theoretical coherence” (496). In what follows, I indicate in italics 

the theoretical concept that Blok (2013) uses at the beginning of each paragraph. I will draw on these 

in the analysis and discussion and I have therefore made that clear to the reader. 

 

Sustainability Tests. Applying Thevenot et al.’s (2000) conception of an emerging green order of 

worth, Blok (2013) illustrates how using sustainability as a test in the case of carbon markets was 

problematic because “‘sustainability’ comes to be dispersed among a plurality of value-orders, 

allowing multiple and mutually contradictory actors to claim climatic grandeur for themselves, but 

little means of testing such claims in credible ways” (ibdi.: 500). Furthermore, few people in the 

public are in a position to grasp the technical epistemological representations of the climate and 

measured impacts on it as well as understand the moral worth of the climate (Blok 2013). 

 

																																																								
1	It should be noted that in the expression “cognitive and moral evaluation” (Blok 2013), cognitive points to 
the knowledge type used in expressing justification and moral points to the common good. This is a vital 
clarification because when analysing the natural beings with a view to sketch an order of worth, it will be 
necessary to connect the cognitive format of the natural being (epistemological representation) with the moral 
format of the natural being (its political qualification in terms of a common good).  
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The Surplus Authenticity of Nature. When looking at urban sustainability, Blok (2013) draws on 

Boltanski & Chiapello’s ([1999] 2005), in which the authors hypothesise a new order of worth dubbed 

‘connexionist’, to show how the many different social actors involved in sustainability projects use 

nature a source of ‘surplus authenticity’, in that it offers an endless supply of energy in fuelling the 

legitimacy of the projects. He further notes that the cognitive-moral format is “creating and 

circulating examples, cases and demonstration projects, cast in the language of ‘best practice’” (ibid.: 

502). He thus refers to urban sustainability in this rendering as a green inflection of the ‘new spirit of 

capitalism’ in that the surplus authenticity of nature feeds the new connexionist spirit of capitalism.  

 

An End in Themselves. Blok (2013) looks at the politics of whaling controversies to see how Latour’s 

idea of collective experimentation, that is, the suspension of our scientific certainty of nature’s moral 

attachments between humans and non-humans, unfolds when looking at an animal that is often 

admired: "the case of biodiversity conflicts surrounding whales as charismatic animals is shown to 

involve a relaxation of demands on ‘common humanity’, as argued by Latour (1998). Rather than his 

non-modern settlement, however, this domain proves unstable, as actors slip beyond justification and 

into worlds of affective compassion and violent non-equivalence” (494). In short, Latour’s idea is 

useful in that it opens up for compromises between modernity and ecology, but without a common 

appeal to a model of justice, the situation devolves into chaos. Thus, the idea here is to allow natural 

entities to not just be a means but to also be an “end in themselves”, however, Latour does not give 

us a moral principle to appeal to. 

 

In sum, these empirical cases show political ecology’s potential to engender important theoretical 

reflections about nature, not only in terms of how varied and morally diverse political ecology is, but 

also in terms of the possibilities of “alternative ecological configurations” (507). Here Blok (2013) is 

referring to Annemarie Mol’s (2002) concept of ontological multiplicity, that is, “situations where 

modes of ordering […] work through languages and materialities of a not fully equivalent kind” 

(ibid.). Understood in this way, “ecology is not just a matter of plural value orders; rather, ecology 

itself emerges as a world of inherent moral and cognitive tensions. Thévenot’s green order, in short, 

manifests a bounded multiplicity, in that none of its constitutive grammars quite exhausts the many 

worths of nature(s)” (507). 

 

Chapter 3: Analytical Framework & Methodology 
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In this chapter, I will lay out the methodology of this research project. I will discuss the research 

design and approach of this thesis; I will discuss the theoretical assumptions that underpin the 

research and the implications of these; I will outline the methods used to collect and analyse the data, 

as well as justify my choices; finally, I will discuss the analytical strategy employed in the analysis.  

 

3.1 Connecting the Theory to Research Problem 

 

The Orders of Worth theoretical framework as outlined above ( Boltanski & Thévenot 2006), and 

with the added theoretical lens of emerging “green” and “ecological” orders of worth by Thévenot et 

al. (2000), Latour (1998) and Blok (2013), I deem as the most robust analytical tools to apply to the 

research problem. Firstly, as the particular case between the disputants offers the opportunity to 

analyse the argumentation dynamics that occur between them. Furthermore, the different domains in 

which the actors of company, NGO and regulation are situated engender diverse justificatory 

repertoires based on the common worlds, which in turn created tensions within and between the 

configuration of actors I have chosen. Given the objective of this thesis to understand what can be 

considered a legitimate justification to act in ways considered radical by some in a time of ecological 

uncertainty and calamity, I have chosen the biotechnology industry’s use of gene technology as the 

radical action, on account of its controversial history. Furthermore, and more importantly beause of 

its current repertoire of justifications based on what the industry considers sustainable and what it 

considers natural. The action together with the justification of course engenders controversy from 

NGOs that not only see gene technology as unpredictable, but also see the justifications as highly 

dubious. This configuration of these two disputants, the biotech industry on the one side, and the 

NGOs on the other is the point of departure for this these, which develops into a more thorough 

analysis of the biotech industry’s general arrangements of entities that are used as the foundation for 

their justifications. These justifications are analysed using the theoretical framework described above 

and operationalised below to draw out and integrate the tensions engendered by the industry’s various 

justifications and are then consolidated into a particular ecological order of worth that reflects the 

biotechnology industry’s moral underpinnings.  

 
3.2 Research Design and Approach 
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The approach I took when I started out was purely exploratory in that I did not know anything about 

the biotechnology industry, however, I had the idea – inspired by Actor-network theory (Law 1992, 

Law 2009, Latour 2005) – of locating a controversy related to the industry which would focus my 

attention on actors that were engaging in acts that had to be justified. Thus, I began by reading about 

well-known biotech companies in Denmark and checking the Infomedia database (an archive of 

Danish news media) to see if anything had been written in the last 5 years about any controversy 

related to biotech in Denmark or genetically-modified organisms, however, nothing substantial came 

up. I started out only looking at companies in Denmark as it was deemed more manageable in terms 

of looking for a dispute in the Infomedia database, and also because Denmark is home to many 

international biotech companies, such as Novozymes. Thus, I thought perhaps a Danish newspaper 

would have written about a dispute related to a company with a Danish branch. This latter point, the 

company being situated in Denmark, was important so that I could get primary empirical data in the 

form of interviews. After researching for two weeks, I decided to contact the Danish biotech industry 

association Dansk Biotek. Fortunately, I able to interview the foreman, who then directed me to other 

respondents. Furthmore, some of the respondents told me about he controversy involving Evolva.  

 

The research design of this project was emergent; given that I relied on a snowballing sampling 

technique (Saunders et al. 2012) to gather data, the project evolved as new relevant data came to light, 

both from the respondents and from the desk-research using Internet media to track the controversy. 

As I begun the interview process, I was made aware of a public controversy revolving around a 

product called vanillin created by synthetic biology. This controversy then became a small case study 

that I focused on in order to analyse the dynamics of critique and justification emerging in a public 

dispute about biotechnology, which could then inform my analytical approach toward the rest of the 

data, which now provided the broader context in which the case was unfolding. In short, the critical 

stances the actors took in the case framed the way the other data would be analyzed, as these critical 

stances are the fulcrum the research questions need in order to fulfill the research objective. 

 

In conducting my research, I have taken an abductive approach, whereby I take recourse to the ‘best’ 

explanation by inference to the orders of worth framework (Lipton 2000), thus when I infer the ‘best’ 

explanation, it can be shown from the theoretical framework and concepts how I reached my 

inferences. This has specifically been in the form of referring to the explanatory constructs of the 

common worlds and the principles on which they are based. To guide me in this approach I 
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operationalised the theory into matrix tables in Excel so that I could refer to them quickly and in a 

straightforward manner. The first matrix consisted of the common worlds cross-referenced with the 

theoretical elements of the framework, e.g. higher common principle, state of worth, objects, subjects, 

and so on, and it was further filled out with an inventory of entities based on the Boltanski & Thévenot 

(2006) to assist in the coding process. This matrix was used when coding data in line with the common 

worlds. The second table was the critical matrix, and consisted of the common worlds cross-

referenced with each other, showing the general critiques each world aims at the other. This was used 

for writing up the analysis. The third table was of compromises and was based on the same structure 

of common worlds cross-referenced with each other, and was also used during the writing up of the 

analysis. Furthermore, it has been a highly iterative process, going back and forth between the data, 

theory and analysis as I unpack the tensions in the data with the help of the theoretical constructs. For 

this iterative process, I used NVivo software to order the data appropriately so that it was manageable 

and accessible, and I used the theoretical matrixes explained above. These were thus the main tools 

in my iterations back and forth. 

 

Given that the orders of worth theoretical framework is central to this paper, the design of the research 

project is heavily informed by it. The way that I use it is to translate justifiable action from one realm 

to another final realm of explanation, in that way, I utilized a semantic explanatory program, as I use 

the bi-level structure of particularity and generality of the framework to unpack the data to arrive at 

a final realm of explanantion (Abbott 2004). This means that the data from each actor, be it company, 

scientist, or campaigner, was coded and analysed with regard to the general principles of the orders 

of worth framework until I was satisfied with how the theoretical constructs explained the data. 

 

3.2.1 Framework for Analysing the Common Worlds 

In this subsection, I lay out the formal elements of the theoretical framework created by Boltanski 

and Thévenot (2006) which they used to give coherence to each worlds. After the framework is 

presented in its entirety, a table of the worlds cross-referenced with the framework elements is put 

forth to consolidate the structure of the worlds and their inventory of objects for the reader. This table 

was crucial for the coding and analysis. 

Higher Common Principle. The coordination principle that distinguishes the polity. In order to 

coordinate, it functions as the general convention enabling people to form associations, “establishing 
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equivalence among beings" (Boltanski & Thévenot 2006: 140) and thereby allowing qualification, 

which is required when assessing objects and people. 

State of Worthiness. The definition of different states of worth depends on the delineation of the 

state of worthiness. The scale of worth goes from general to particular based on “the character of the 

order established among states of worth” (Boltanski & Thévenot 2006: 141). Deficient worth can be 

a lack of worth or defined as a trivial private happiness.  

Human Dignity. In each order of worth a common humanity is shared and expressed by the people 

in their “common capacity to rise to occasions in the service of the common good” (Boltanski & 

Thévenot 2006: 141). In each polity, a particular human aptitude can become a capability that enables 

agreement between people.  

List of Subjects. A list of human beings that are qualified by their worthiness/unworthiness based on 

the distinction of the order. 

List of Objects & Arrangements. These are unequally developed in each world. Objects presented 

alone, or in more complex arrangements, with subjects in coherent situations “help objectify the worth 

of the person involved” (ibid.: 142). Worthy objects can be instruments, names, titles, codes, 

machines rules, brands, and the human body for the inspired world. 

Investment Formulae. The investment formula is necessary to establish equilibrium in the polity. 

Worth presupposes sacrifice of private pleasure associated with a state of lesser worth. In that way 

an economy of worth is engendered as “benefits turn out to be “balanced” by burdens” (ibid.: 142).  

Relations of Worth. Refers to the “relation of order among states of worth by spelling out the way 

in which the state of worthiness, because it contributes to the common good, encompasses the state 

of deficiency” (ibid.: 143). 

Natural Relations among Beings. Natural relations are expressed by verbs, e.g. ‘marvel’ (inspired), 

‘promote’ (fame), ‘honor’ (domestic), ‘elect’ (civic), ‘buy’ (market), ‘operate’ (industrial). Such 

relations have to harmonise with the states of worth of the objects and subjects and be encompassed 

by the higher common principle. 

Harmonious Figures of the Natural Order. The harmonious distribution of the states of worth 

illustrates the relation of equivalence. Thus, in each world there is a harmonious figure characterised 

by how it conforms to the justness of the distribution of states and can thereby be considered a reality.  

Model Tests. A model test arises in a situation that is coherent (‘holds together’) according to a single 

world and is sufficiently prepared – pure and consistent set up of beings – for a test. It is also called 

peak moment. The outcome is usually uncertain. 
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Mode of Expression of Judgment. In each world, the legitimate form of judgment is expressed in a 

way that denotes the manifestation of the higher common principle. 

Form of Evidence. When evidence is presented in a given world, it is done so in the form of 

knowledge that is relevant to that world. 

State of deficiency/The fall. This state is qualified by self-satisfaction, however, it is not as clear 

when qualifying a state of worth, because identifying deficiency can be outside of the relevant world, 

i.e. in a realm of chaos or because worth is of another world so it is deemed deficient in the world in 

question.  

 

In the section above, I have outlined the theoretical framework in its entirety as this constitutes the 

foundations of the common worlds. This was indispensable when coding and analysing the data. It 

further shows how the theory became operationalised. In the table below, I have cross-referenced the 

framework for analysing the common worlds with the common worlds so that the reader can not only 

see the inventory of beings that populate each world, but also see the device I used to code the material 

as well as inform the questions for the interview-guide.  

 

Table 1: Please see the Matrix of Common Worlds with inventory of entities in the appendix. 

 

3.3 The Cases and Actors 

 

3.3.1 Particular Controversial Case and Actors 

The case that starts of the analysis revolves around a gene technology called synthetic biology (synbio 

from here on), which is used in the production of a flavour compound called synbio vanillin. This 

compound is the main flavour compound in vanilla, however, real vanilla comes from the vanilla 

orchid; thus, synbio vanillin is a substitute for real vanilla extract. This product was created by a 

company called Evolva, who now produces the product in collaboration with a large flavouring 

manufacturer. When the non-governmental organisation Friends of the Earth US caught wind of the 

product, they were concerned about the fact that the synbio vanillin was being marketed as “natural” 

and “sustainable”. In short, they thought this these terms were inaccurate and thus misleading, so they 

started a campaign calling for companies sourcing vanilla flavors to boycott synbio vanillin, as well 

as spread awareness about the technology that created the product: synthetic biology. This case will 

be analysed in the first part of the analysis.  
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Company. Evolva is a relatively new company that was established in 2004 and became a listed 

company in 2009. Its revenue in 2015 was €12 million, however, its net result was €-28.6 million 

owing to very high R&D costs of 31.5 million. Suffice it to say, it is still in the process of ramping 

up production and commercialising all its many inventions (Evolva Annual Report 2015). Because it 

is still not as established as other larger biotech companies, it is a fruitful entity to analyse, as it has 

not fortified its arrangements in the same way as the larger companies. This will become clear in the 

analysis. 

 

Non-governmental Organisations. Friends of the Earth (FoE) is a large non-governmental 

organisation (NGO) campaigning for environmental causes including food and technology, climate 

and energy, and oceans and forests. They have been around for 40 years and have FoE affiliates in 

75 countries. I have also looked at Greenpeace as they reported on this particular case. Greenpeace is 

also a large NGO campaigning primarily about environmental issues and has been around for 40 

years. They are especially critical of the growing of genetically-modified crops and the new gene 

technologies, one of which is synbio, that are being used in the biotech industry, a campaign they are 

working on with FoE. 

 

3.3.2 General Arrangements Case and Actors 

This general case serves as the context of the broader political debate of gene technology in which 

the particular case above is situated and where we can see more stabilized justifications, arguments 

and strategies This case is essentially just looking at how these actors deploy stable arrangements that 

are set up intentionally. In short, I am looking at how they present proof of their claims to the public 

and those who make demands on them. 

 

Scientists. Most of scientists come from the Center for Synthetic Biology at Copenhagen University 

and the Biosustainability Research Center based at Denmark’s Technical University. Even though 

they are involved with the commercialisation of certain scientific inventions and some of work for 

Evolva as scientific advisors, in this paper they represent the academic profession of biotechnology. 

Furthermore, the other two scientists come from the companies CHR Hansen and Novozymes. Where 

appropriate, I have either included them as scientists or as companies in the analysis chapters, 

depending on the capacity in which they answered the questions. Thus, if we talked about the 
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company and its products, then they were answering as employees of the company, but when we 

talked purely about biotech science, they were answering as scientific professionals. Given the porous 

boundaries between the university and commercial science, I did not think it accurate to divide the 

scientists along company lines. 

 

Companies. CHR Hansen is a global biotechnology company with revenues of €859 million in 2015 

and a 2600 employees in 30 countries (CHR Hansen Annual Report 2015). The company specializes 

in “cultures for the food & beverage, human health, animal health and plant protection industries, 

enzymes for the dairy industry and natural colors for the food & beverage industry” (ibid.). 

Novozymes is a global biotechnology company with revenues of €1.881 billion in 2015. It has 6,485 

employees worldwide. The company specializes in enzymes that replace conventional chemicals in 

industry and speed up production; enzymes for dishwashing and laundry detergent; and enzymes for 

baking bread, and in beer and wine; and enzymes in biofuel production. They also provide 

microorganisms for wastewater treatment, agriculture and animal feed (Novozymes Annual Report 

2015). 

 

Regulation. For the regulation I interviewed a professor of IP and Biotechnology Law, as well as 

referred to the many laws relevant to the particular case above as well as to biotechnology in general. 

This is primarily EU law as the US law corpus was deemed beyond the scope of this paper. A list of 

all the legal documents I referred can be found in Appendix B.1. 

 

3.4 Methods of Data Collection  

 

3.4.1 Internet Media Approach 

Tracing the case of synthetic biology vanillin on the Internet. I initially did a search in Factiva for 

articles about synthetic biology vanillin, but found that there were so many hits that were trivial to 

the debate, i.e. segments mentioning that Evolva had created this product. The other option was to 

use search engines, but I believed this to be too unmethodical. It seemed more reliable and relevant 

to look at the articles in the media that the companies and NGOs linked to, thus narrowing my choice 

thoroughly and assisting me in choosing the articles deemed most significant to the actors themselves. 

I therefore added a dimension called Internet Media (8 articles from media websites: New York 

Times, National Geographic, The Guardian, Nature, and Food Navigator). As said, I based my choice 
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on the choices of the actors (web links from the NGOs, web links from Evolva, and web links from 

Copenhagen University). This not only reveals something about their strategies but also reveals which 

media they see as supporting their stance. I then followed the media that the media linked to in order 

to see how the debate evolved, thus I used a simple snowball strategy (Saunders et al. 2012), stopping 

when the media no longer linked to other relevant articles about this controversy. I gathered a total 

of 8 articles on this specific controversy in the biotech industry. I have used this controversy to 

analyse the argumentation dynamics and justifications of the NGOs on the one side and the company 

and university on the other. Then the rest of the analysis of my qualitative data from the other NGO 

(Greenpeace) and the companies (Novozymes, CHR Hansen) and the other research centre (NNF 

biosustainability) places the controversy in the broader political debate of gene technology, where we 

can see more stabilized justifications, arguments and strategies. I will discuss the process of analysis 

in more detail in the Analytical Strategy section. 

 

3.4.2 Document Study 

In choosing which documents to include, I used two strategies here. First, a snowball strategy, 

whereby I would retrieve documents that were mentioned by respondents, and then follow links from 

documents to other documents. Second, given that the companies are the focus in terms of having to 

justify and legitimize themselves, I tried to have equal representation for each of them in the data 

archive. Thus, I decided to have 1 annual report, 2 campaign video transcripts (done by me), 1 press 

release, and 4 webpages. However, given their different approaches to presenting themselves to the 

public. So for Novozymes I included a short review paper about their Life-cycle Assessment studies; 

the other two companies do not produce such documents. For CHR Hansen, I included a Corporate 

Social Responsibility (CSR) report; Novozymes and Evolva have incorporated their CSR 

considerations into their annual reports. To supplement, I have included another press release for 

CHR Hansen and another webpage for Evolva. The choices I made for the content of the documents 

was informed by the themes of “nature” and “sustainability”.  

 

3.4.3 Interviews & Interview Guide 

	
Respondents. The approach I took to choosing the respondents was based on a snow-ball sampling 

approach (Saunders et al. 2012). This entailed starting with locating individuals who could be 

considered as knowing about the biotech industry, and then following the names or connections they 

may be willing to share. I was put in touch with the first university scientist by a post-doc who had 
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written her PhD on responsible science. He then connected me to the company Evolva, with which 

he is working in collaboration. Also, the department he works for at KU have a specialist team for 

synthetic biology where I made further contacts. The industry spokesperson who I interviewed led 

me to the company CHR Hansen and Novozymes. Please see Appendix C.1 for the list of respondents. 

Another reason why I took a snowball sampling approach was because I realised very early on that 

the boundaries between industry and university in biotechnology are quite porous. What is especially 

noticeable is Evolva’s affiliation with KU Synbio. Furthermore, Evolva has an affiliation with NNF 

Center, and NNF Center has a connection with KU Synbio. Getting into the close ties between the 

organisations and the respondents is beyond the scope of this paper, but will be discussed in further 

perspectives. Please see Appendix C.2 for the interview method and C.3 for a detailed description of 

the interview guide. Finally, please refer to Appendix C.4 for a table of the composite interview guide. 

The composite interview guide shows the basic structure that I followed. I did not ask all of these 

questions, but rather asked questions based on cues that came up in the respondents’ answers. 

However, it should be emphasised that the first stage questions about nature and sustainability were 

always asked. 

 

First stage is an attempt to establish definitions and understandings with the respondent. My intention 

with the interviews was to ascertain both the conceptual understandings and the practical 

understandings (Kvale & Brinkman 2009) of nature and sustainability from the respondents’ point 

of view. I based these questions on the questions that elicited the most relevant information in the 

pilot interview. These questions were tailored to the specific respondents’ work area. 

Second Stage. I only drew on those question templates when I though it appropriate for the actual 

interview. Thus, some of the question templates turned out to not be relevant for the direction the 

actual interview took. In this way, the interview is semi-structured (Kvale & Brinkman 2009).  based 

on the two stages, but open with regard to how I moved from the first to the second stage. Finally, I 

did not distinguish between personal and firm level explicitly because I was attempting to elicit 

answers that were more general in any case, so even if I ask for their personal view on something, it 

was with a view to move towards answers that were generalizable.  

 

3.5 Data Preparation & Process of Analysis 

 

3.5.1 Classification 
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Firstly, all the interviews were transcribed in full. Please refer to Appendix D.1 for a description of 

this process. To order the data, format the data, and code the data I used the qualitative software 

programme NVivio. The ordering of the data is a large task, especially if you want to index everything 

in a systematic manner. To make the most of the qualitative data, the meta-data had to be classified 

and reclassified (Abbott 2004) in ways relevant to the theory and to the focus of the research, thus it 

reflected units that could be caught up in disputes, that is, objects (e.g. regulations) and subjects (e.g. 

respondents and companies). I made the reference category of “dimension” to show whether a piece 

of data represented the perspective of a company, a university, an NGO, or regulation. I also made a 

“level” reference category to show whether a piece of data came from a respondent, an organisation, 

or the Internet media. I further made the reference category of what format the data was: webpage, 

annual report, CSR report, interview transcript, video transcript, press release, scientific paper, 

directive, NGO letter, or issue brief. This is vital for seeing if there are any patterns in the coding 

related to different attributes, especially between institutional attributes, for example, company, 

NGO, regulatory, as well as between the organisational level and the respondent level. These patterns 

will be discussed in the analysis. 

 

3.5.2 Coding in NVivo 

For the coding, I referred back to a table I created using the analytical constructs from the theoretical 

framework. This table is the matrix of common worlds, which consisted of the elements of the 

framework cross-referenced with the common worlds and the inventories of objects and subjects that 

commonly belong to each world. Throughout the coding process, I referred back to this matrix to 

ensure a degree of consistency when coding the data in line with the common worlds and especially 

to assist me when I was unsure about which world an entity belonged. For this first round of coding, 

I created a case node – a container that enables the gathering of material relevant to the code given to 

that node – called “synthetic biology” and everything that related to the case was coded here for 

reference purposes. The data in this code was further coded using the rest of the coding process, 

which I will now describe. I coded data in three different ways. First, I made a node for 

“nature/ecological” and a node for “sustainability”. In both of these parent nodes, I created child 

nodes – nodes nested under the parent node – according to the common worlds: market, industrial, 

civic, inspired, fame, domestic, and green, which were informed by the theoretical framework. Thus, 

these nodes contain anything mentioned about the themes of “nature” and “sustainability” but in terms 

that are representative of the theoretical constructs of the worlds. The second manner of coding, which 
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occurred simultaneously to the first, was a more grounded-theory approach (Kvale & Brinkmann 

2009) in line with the emergent design of this study, and which I needed in order to discuss the 

theoretical and empirical interest of this paper: to see to what degree there is an ecological order of 

worth and a sustainability order of worth. For example, talking about nature as having its own agency 

and will, which would then be coded as “End in itself”, which is beyond the framework. Many 

conceptions of nature were at first coded with in its own node, and then later on added to the common 

worlds nodes after I had referred to the matrix and reflected on it, for example, a “wild” conception 

of nature I decided could be considered an inspiration conception. However, the importance of 

something “already existing in nature” I decided was beyond the theory and was thus coded 

accordingly. For the sustainability node, I followed the same procedure, for example, climate change, 

which I consider a subtheme of sustainability here, got its own child node under the parent node 

“sustainability”, but many other conceptions of sustainability were in line with the common worlds 

and coded accordingly.  Often I coded a piece of data to many nodes, e.g. to a common world and to 

a node that was designated by a term representative of the contents of the node. This was so I could 

keep track of the many different ways of talking about nature and sustainability, as this would inform 

the way I wrote up the analysis.  

 

By the end of the coding process, there were a large amount of unordered codes, and with reflection 

and reference to the theory, I was able to order them accordingly, thus allowing the residue of a 

natural conception and sustainability conception that is beyond the theory come through. During the 

analysis I aggregated all the child nodes that had a parent node, so that I could get a final grasp of the 

pattern emerging in terms of each social actors conception of “nature” and “sustainability”. For 

example, under the parent node nature, there were the child nodes of the common worlds, and in 

under those were the child nodes of the respective ways of conceiving nature. These child nodes were 

aggregated with the parent nodes of the common worlds, giving a final numerical value of how often 

a certain world was mentioned regarding the topic of natural/nature and the topic of sustainability. 

Once this was done, I could generate tables indicating how often a world was evoked by an actor – 

company, scientist, NGO – in the data. These tables were then used in the write up of the analysis as 

they indicated the patterns of each actor and which enabled me to present main findings of each actors 

conception of nature and sustainability.  

 

While coding, I wrote notes about considerations, choices, and methods in a memo I called 
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“methodology log book” in NVivo. I also wrote down ideas and tentative patterns in another memo 

I called “initial findings”. This would be very useful later on when it came to writing up the chapters 

of this paper. Furthermore, writing ideas about initial findings while coding is of course a form of 

analysis 

 

3.5.3 Process of Analysis 

The process of analysis occurred in two stages, the first entailed analysing the Internet media and 

NGO material in order to reconstruct the argumentation dynamics of the disputants involved. The 

second stage involved analysing the output tables and nodes in NVivo, and using the main findings 

to write up the final analysis. 

 

First analytical stage. I started by analysing the case node “synthetic biology”, in which I had coded 

the pieces of data representing arguments from the Internet media material and the NGO’s issue 

briefs, which presented the controversy. Furthermore, because Nvivo allows material to be in an 

unlimited number of nodes at once, I could see which other nodes had data that was also found in the 

case node. Thus, I could start my analysis of the case by reconstructing the different sets of argument 

from the different actors in terms of the worlds and the argumentative moves outlined in the 

theoretical framework. For this I used an operationalised set of questions based on the theory that I 

could pose to the statements from the disputants in the case. Please see Appendix D.2 for the table 

illustrating the analytical strategy. This strategy was crucial for analysing and writing up the findings, 

as this is where the theoretical framework elements can be used to highlight tensions in more detail 

and actual justifications and critiques. The analysis should not just be about pointing out the different 

worlds at play, but more precisely about what elements of each world are in play and how they are 

being deployed, as well as whether critique is radical or corrective. This was vital when analysing 

the argumentative dynamics of the disputants in the synthetic biology case. This first stage connects 

to the second stage in terms of presenting proof.  

 

Second analytical stage. Having just looked at a particular conflict between two single parties, I 

wanted to then move to a more general level of what constituted proof for the actors when not 

engaging in a conflict but when arranging and using proof when presenting themselves to a public. 

To do this, I used all the empirical material in the data archive. For this second stage, I created output 

tables using NVivo’s matrix coding query. Essentially this gave me tables that showed the number of 
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times I coded data from an actor in terms of the common worlds. This would illustrate the main 

patterns in the data in terms of which actors evoked which worlds the most, as well as which actors 

referred to a residue worth, and by residue worth, I mean a form of worth that has been attributed to 

an object in a way that signals a principle, but is beyond the scope of the theoretical framework. This 

was vital if I wanted to answer the research questions of whether “nature” claims and “sustainability” 

claims are legitimate justifications for gene technology. Thus, I was able to locate the worlds most 

often evoked by each actor with the output tables. Then I could go through the node representing the 

world with the most hits and find the piece of the actor’s data that was most representative of that 

world and write up the analysis accordingly. 

 

Third analytical stage. Finally, in the discussion I will take the findings of the residue worths from 

the analysis and put them in relation to the elements of the theoretical framework, as presented above 

in section 2.2.1, and see to what degree I have revealed an emerging order of ecological worth and 

sustainability worth. In sum, the analysis is meant to go from the most particular dispute – the conflict 

about synbio between NGO and company – to the more general arrangement of proof of legitimacy, 

and finally reach the possibility of answering the research question.  

 

3.6 Research Challenges & Limitations 

 

3.6.1 Ontology & Epistemology 

In this section, I discuss some important theoretical assumptions and considerations related to 

ontology and epistemology that should be made explicit (Creswell & Clark 2010) in terms of the 

methodology and the theoretical framework. There is an important ontological assumption that should 

be noted when working with the Boltanski & Thévenot’s (2006) theoretical framework: “We shall 

only consider the ontological problem of the existence of beings and the modalities of their presence 

in the world only to the extent that these beings may be said to be engaged by the justifiable acts in 

which persons are implicated” (ibid.:133). This is therefore the point of departure I have taken when 

analysing the empirical material. It can be argued that this is a relational ontology as engagement 

necessitates something to be engaged with, i.e. the beings are engaged in justifiable acts which 

presupposes other objects and subjects. Such an assumption resonates with Norbit Elias’s approach: 

“By figuration we mean the changing pattern created by the players as a whole...the totality of their 

dealings in their relationships with each other.” (1978:130).” Thus, process and contextuality are 
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central (Emirbayer 1997). This paper is therefore aligned with the idea that “[t]he classification of an 

actor divorced from analytic relationality is neither ontologically intelligible nor meaningful” 

(Somers and Gibson 1994: 65, 69, seen in Emirbayer 1997: 288). This of course does not mean it is 

not useful to use such classifications; rather, it supports Boltanski & Thévenot’s position that inferring 

explanations and meaning from empirical data with this theoretical framework will depend on the 

degree to which the entities are engaged in justifiable acts. Furthermore, all of this data has been 

interpreted and reconstructed along the lines of the theoretical framework. Thus, the process of 

reconstructing the data is constructivist ontologically (Abbott 2004). In that way, I am aware of the 

hermeneutic cycle that occurs as I participate in the co-constitution of the research knowledge that 

has emerged in the process of this project (Kvale & Brinkman 2009). This approach thus differs to a 

positivist approach which which focuses measuring phenomena objectively. 

 

3.6.2 Empirical Data 

In this section, I will discuss some important considerations about the data. The first consideration is 

a validity concern on the issue of the primary data source for the sustainability focus: I was only able 

to interview one sustainability manager, who worked at Novozymes. I attempted to interview many 

more sustainability managers, one from CHR Hansen, one from CP Kelco – another large industrial 

biotech firm – and Merck DK, but I was turned down multiple times or just ignored. This was 

unfortunate because it does mean that my data for the sustainability part only has one interview, 

which means that the degree to which my data is representative of that focus, and the quality of what 

can be inferred from it is not optimal. I have of course asked all the scientists about the sustainability 

considerations of the products they have helped create and the fermentation process used to make 

them. However, the sustainability managers would have added more validity to the inferences I have 

made from the data in terms of sustainability considerations and in that way the data is still lopsided 

in terms of sources. Fortunately, the companies are very eager to share their sustainability credentials, 

therefore, the annual reports, CSR reports, websites, and videos provided ample documentation, so I 

have attempted to supplement this limitation with these documents. 

 

Using the Internet media to follow a case can be very tricky as there can be a huge amount of 

information on any given topic and the reliability of how one found that information and the validity 

of that information can be dubious. However, given that I was looking at public critiques, stances and 

justifications of the actors, I believed it to be reliable to choose the Internet media which the actors 
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favoured when engaging in the debate. I thus avoided bias as to which articles to choose as well as 

which media organisations, and attempted to capture the debate as it occurred online. Of course, there 

are probably many other articles on this controversy but I needed to use a reasonable way of 

circumscribing the data. Furthermore, given that the analytical focus is on public disputes, I believe 

that the media articles are a valid source of data, as they represent a platform geared for public dispute. 

Of course, the media articles come with their own set of “biases” from the authors, which I have taken 

into account in the analysis, that is, I have stated when it was clear that an author was taking a critical 

stance in their article. More importantly, I am not attempting to ascertain the veracity of the claims, 

but rather just analyse the critical stance itself thus the biases actually add to the critical nature of the 

debate. 

 

3.6.3 Ethical Considerations 

I promised each respondent anonymity and I have of course attempted to do that. Besides giving them 

a pseudonym and in some cases changing their gender, I have not connected them to the organization 

or company they work for. Furthermore, I have sent them the pieces of transcript text from their 

interviews that I have included in the thesis, but not the transcript as they indicated that they did not 

need to read it. Furthermore, because I agreed to send them quotations that would go in the thesis, 

and because they do not have the time to read the transcripts, I cannot publish the transcripts along 

with this thesis. This is of course not optimal, as the reader cannot check the context of the quotations 

I have used. However, it should be noted that I have done my very best to not take the respondents’ 

words out of context. In writing the section of the analysis on argumentation dynamics, I have 

reconstructed the argument in a way that I believe is as close to how it seemed to play out. However, 

this is a reconstruction, and I cannot verify the exact dates of when things were said, as many 

documents and webpages are undated. I could of course contact the organisations to ask for this 

information, but I have deemed it unnecessary, as I believe that I have still kept the content of what 

was said unchanged, that is, I have quoted it. Furthermore, reconstructing the dynamics of the 

argument was not to present a true depiction of how it occurred word by word, but rather to elicit the 

arguments being made in a coherent fashion.  
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Chapter 4: Nature Analysis 
 
 
In this chapter, I endeavour to look at how nature is conceived of and understood in the biotechnology 

industry, with the final aim of seeing whether there is an emerging ecological order of worth in this 

empirical case. In order to do this. I will first look at the particular case of synbio and analyse the 

argumentation dynamics that the two actors – Evolva and FoE – employ when justifying and 

critiquing on the issue of nature. A table of their arguments is presented at the end of the first section 

in order to illustrate the dynamics of a public dispute over biotech’s conception of nature. Included 

in this table is the vital element of a “residue worth”. This term indicates a worth that I believe goes 

beyond the orders of worth as defined by the theoretical framework.2 The first section sets up the 

focus of the second section in which I analyse the general statements of the biotech actors, when 

posing the question inspired by the particular case: how is nature understood by the different types of 

biotech actors? In the second section, I will therefore analyse first how the scientists conceive of 

nature; how the biotech companies conceive of nature; and finally how the relevant regulation 

conceives of nature, again while seeing whether a residue worth is revealed. In that way, the first 

section of this analysis chapter has informed the approach to the second section. I aim to show the 

reader how the theoretical constructs of the common worlds order the empirical material in such a 

way as to enable one to see whether there is a residue ecological worth coming through that is not 

encompassed by the theory. 

 
 
4.1 Argumentation Dynamics of Company vs. NGO 

 
In the following section, I will reconstruct the public dispute over synthetic biology and its product. 

I have only used references that were publicly available, i.e. no interviews, so as to stick to the 

language and understandings that were being presented in the media. Thus, only the company’s 

webpage, the NGO’s webpage and media sources are used, as well as the theory. This section is 

structured in a back-and-forth argument style so as to illustrate the content of the arguments in a 

straightforward manner. I start with the company’s press release announcing the vanillin product. 

 

																																																								
2 It bears repeating at this point that orders of worth refers to the states of worth that entities can attain in 
association with a specific higher common principle, while the common worlds is simply the orders of worth 
extended by adding the objects that are needed as proof of these states of worth. 
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4.1.1 Round One: Company Claim vs. NGO Campaign 

On February 5th 2013, Evolva released the following press release, which included the controversial 
claim:  
 

New York, 5 February 2013 -- International Flavors & Fragrances Inc. (NYSE: IFF), a leading global 
creator of flavors and fragrances for consumer products and Evolva Holding SA, Reinach, Switzerland 
(SIX: EVE), a biosynthesis technology expert, today announced that they have entered into pre-
production phase to develop and scale-up, via a third party[3], natural vanillin for commercial 
application through a cost-effective, natural and sustainable route. (Evolva Press Release 2013).4 
 

This claim is essentially what started the controversy, as it has the term “natural vanillin” as well as 

“natural and sustainable route”. The word “natural” can denote different things, and that is precisely 

what is at issue. Critically, the meaning of this word here is rather ambiguous, however, in its most 

basic sense it could refer to a flavour or fragrance that is naturally sourced from nature because both 

the expression “natural vanillin” and “natural route” are used. With regard to which common world 

is evoked, one could say that it is a composite arrangement of fame-industrial worlds, as it is a press 

release published to notify an audience, thus evoking the world of fame; and it is industrial as it 

explains a production process. The word “natural” does not seem to evoke a world – it does not evoke 

an emerging green world (Thévenot et al. 2000) because it is not appealing to the higher principle of 

environmental friendliness. Conceivably, it could be appealing to another form of worth not seen 

encompassed by the orders of worth, which is a state of naturalness in terms of that which is found 

in nature. However, it is too early to tell, thus, we will have to comeback to this crucial point during 

the analysis. 

 

The NGO running the campaign critical of the company and their technology states:  

Even though this vanillin is engineered and created by a pathway that does not exist in nature, the 
synbio company Evolva and its partner, International Flavors and Fragrances, are marketing synbio 
vanillin as “natural”. […] the products of synthetic biology are virtually unregulated, not required to 
be assessed to ensure they are safe for our health and environment […]. (FOE Synbio Vanillin 2015)  

 

The first critique is that the companies are dubbing a product “natural” that was produced via a gene 

pathway “that does not exist in nature”. This is the first move whereby a disputant (the NGO) notices 

a disharmony in an arrangement, which leads to the identification of deficiency, that is, this product 

																																																								
3 The third party is the scientist who created and patented the product pathway. This individual was interviewed 
for this paper. 
4 I did not include the company International Flavors & Fragrances Inc. in this research paper, as they did not 
engage in the dispute at all and will only manufacture Evolva’s invention.	
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cannot be called natural because it was produced via a gene pathway not found in nature. The NGO 

is noting a deficient state of worth: it should not be called natural because it is not found in nature. 

However, a common world encompassing this deficient worth cannot be determined. Furthermore, 

the civic world is evoked in the terms like ‘unregulated’ and ‘safe for our health’, as the wellbeing of 

the collective is at risk, while the green order of worth is evoked by “safe for […] environment”. Most 

critically though it implies that products, e.g. the synbio vanillin, may not be safe. This is a 

contentious statement, which is taken up by the media and derided. First, I will explain a little more 

about why this statement becomes contentious. 

 

4.1.2 Round Two: Nature-identical vs. Extreme Technology 

The vanillin compound5 is one of the primary flavour compounds in natural vanilla extract from the 

vanilla pod; this compound can also be chemically synthesized from, for example, lignin, “a 

byproduct of the wood pulp and paper industry” or from petrochemicals (National Geographic 2014). 

The point here is that vanillin from all these sources (including from the natural vanilla pod) has the 

same chemical structure: 4-hydroxy-3-methoxybenzaldehyde: “The vanillin molecule we are making 

is the same. It's chemically identical. The only way you can tell the difference is if you were to do 

carbon isotope testing” (Food Navigator interview 2014). In the industrial world, this is a pure 

arrangement where the objects of scientific analysis – chemical structures and the tools required – are 

drawn on to prove a fact: vanillin from nature is the same as vanillin from synthetic biology. This is 

a useful justification when tackling the safety concerns of the NGOs “there is no logical reason why 

Evolva’s vanillin should be any less safe than vanillin from a vanilla pod, petrochemicals, paper 

waste, clove oil, or fermented ferulic acid from rice bran” (Food Navigator interview 2014). This 

leads to the NGO position being denounced in a media source: “There’s nothing wrong, weird, or 

dangerous about either synthetic vanillin [petrochemically-derived] or synbio vanillin. But to imply 

that the synbio version is somehow creepy—as opposed to the “old-fashioned” kind made out of coal 

tar—is just plain silly” (National Geographic 2014). Here the article draws on the industrial by 

focusing on the similarity in chemical structure, after which they draw on a domestic-industrial 

compromise to denounce any fear of the product by placing such fear in the inspired world using the 

words ‘weird’ and ‘creepy’. This is a common domestic critique (Boltanski & Thévenot 2006) of the 

																																																								
5 Scientific clarification: The synbio ‘natural vanillin’ is produced from genetically modified yeast by inserting 
a gene pathway called VpVAN, which was isolated from the vanilla orchid, and then the genes in the yeast are 
tweaked. This gene encodes an enzyme – dubbed vanillin synthase – which then synthesises vanillin via a 
catalytic process as the yeast is fed glucose (Gallage & Møller 2014). This footnote is not part of the argument.  
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inspired subject’s lack of self-restraint and composure, giving into emotions of fear, and being ‘silly’; 

it is also an industrial critique of not using one’s logic or reason 

 

The NGO does not seem to engage with this argument about synbio vanillin’s structure being the 

same as the other versions, thus proving its natural worth industrially, as well as its safety. Instead, 

the NGO denounces the technology in an attempt to diminish it and its products. The NGO describes 

synthetic biology (synbio) as: 

[A]n extreme version of genetic engineering. Instead of swapping genes from one species to another 
(as in conventional genetic engineering), synthetic biologists employ a number of new genetic 
engineering techniques, such as using synthetic (human-made) DNA to create entirely new forms of 
life or to “reprogram” existing organisms to produce chemicals that they would not produce naturally. 
(FoE press release GMOs 2.0)  
 

Here the NGO employs the word “extreme”, which usually denotes worthiness in the inspired world, 

but it seems the intention is to denote unworthiness. Therefore, it is arguably a denunciation coming 

from the domestic world, as “a large number of the properties it [domestic] attributes to unworthy 

beings are, conversely, attributes of worth in the inspired world” (Boltanski & Thévenot 2006: 241), 

for example, the unstable character of inspiration. Furthermore, another general domestic critique is 

toward the industrial world in the form of ill-adapted formalism, i.e. industrial tendencies to 

rationalise and instrumentalise everything with procedures and technology (Boltanski & Thévenot 

2006). Thus, using the word “extreme” could imply that this industrial imperative to rationalise is 

going too far; that is, it is “creat[ing] entirely new forms of life” and “reprograming” others. The 

expression “create entirely new forms of life” evokes the inspired world, which contrasts with the 

industrial “reprogram”. The quotation marks around “reprogram” are ambiguous but could imply that 

it is unnatural to reprogram organisms considering how the sentence concludes – “chemicals they 

would not produce normally”. The reprogramming of organisms to produce chemicals conceivably 

fits the industrial world, while the word ‘reprogram’ could be seen as a diminished state in the inspired 

world as one is no longer oneself, but rather just a tool of industry. The instrumental treatment of 

people as objects is the fall – a state of deficiency that leads to the industrial polity’s decline – as 

treating people like objects threatens the shared dignity of humanity that makes the industrial a 

legitimate polity. However, organisms are not humans, therefore this arrangement is beyond the 

formal polity model, i.e. the principle of common humanity (Blok 2013). Overall, this domestic 

critique seems to fuse the unworthiness of the industrial and the inspirational, rendering synbio 

technology the invention of an unstable (“mad”) scientist. It could therefore be considered a clash, 
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whereby domestic critique denounces industrial worth by framing it through an inspirational prism 

of extremeness and unpredictability, thereby drawing attention to the very foreign and threatening 

character of synbio technology. 

 

4.1.3 Round Three: Trustworthy Yeast vs. Foreign Genetic Matter 

To counter this claim, Evolva offers a counter claim in the form of an explanation of the primary 

organism used in its production processes, which it dubs a “Trustworthy workhorse” and states:  

The yeast used in baking and beer brewing is “Saccharomyces cerevisiae” (S.c), This is also the yeast 
Evolva also [sic] uses in its production. […] Humanity has lived happily alongside it for millennia, 
and the fact that it is so well studied means it is both easy to adapt for a given use, and lends itself to 
efficient production by fermentation. (Evolva Wepage 2015) 

 

The designation of the yeast as a “trustworthy workhorse” evokes a domestic-industrial compromise. 

Being trustworthy is a state of worthiness in the domestic world, and “workhorse” refers to a 

hardworking entity thus evoking the industrial. The company carries on this compromise by drawing 

on the yeast’s role in baking and beer, which evokes the domestic world because the mealtime is 

connected to the household, which is the domestic harmonious figure. It carries on the domestic world 

by mentioning humans “living happily alongside” yeast, and then adds industrial qualifications such 

as “so well studied”, “adapt for a given use” and “lends itself to efficient production”. Thus, the 

company attempts to fuse these two conceptions of worth – domestic and industrial – in one object: 

yeast. It should further be noted that this is a compromise object because if one deployed a principle 

of equivalence from one of the two worlds, one would have to conclude either a domestic worth: “it 

is worthy because we have used it for many years, it is tradition”; or an industrial worth: “it is worthy 

because of its industrial attributes”. In this case, it is worthy for both reasons so no higher common 

principle is used as a final recourse to establish the object’s worth. Overall, this argument seems to 

meet the NGO’s criticism from the domestic world by asserting that the company’s yeast does have 

domestic worth, i.e. it is “trustworthy” and been used for years, and it is not an “extreme” creator of 

new life, however, it is a compromise argument and therefore fragile. 

 

The NGO denounces the company’s yeast by separating the two forms of worth, thus undoing the 

compromise object:  

[…] synthetic DNA is designed on a computer and inserted into the DNA of naturally occurring yeast. 
This is very different from traditional methods of selectively breeding naturally occurring yeast for 
various purposes, such as brewing beer or baking bread. In selective breeding, no foreign genetic 
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matter that does not occur naturally in yeast is inserted into the yeast genome. (FoE press release 
Synbio Vanillin 2015) 
 

The domestic world is evoked in the foods “beer”, “bread” and “tradition” and domestic worth is 

thereby attributed to the naturally-occurring yeast: “traditional methods of selectively breeding 

naturally occurring yeast”, and it is clearly separated from the industrial worth which is qualified by 

“synthetic DNA” or “foreign genetic matter” is “inserted into the DNA” of the yeast. The word 

“foreign” evokes the inspired world, where being unusual is a state of worth, thus again unveiling an 

inspired attribute of the industrial object. The argumentative move is to associate natural yeast with 

domestic object on the one hand, and synbio yeast with foreignness on the other. This serves to break 

the compromise and irreversibly separates synbio yeast from traditional selectively-bred yeast. 

“Foreignness” can be considered an unworthy state in the domestic world again because generaly a 

worthy state in the inspired world is considerd unworthy in the domestic (Boltansski & Thévenot 

2006) and this continues to drive forward the domestic critique of synbio technology by unveiling its 

inspired attributes. An interesting move that should be noted as well is the association of naturally-

occurring yeast with “beer” and “bread” and “tradition” thereby implying that familiarity is close to 

naturalness. The opposite of this is foreignness is close to unnaturalness, and given that the NGO 

highlights the “foreign” attribute, the synbio technology could be said to have shifted towards 

unnaturalness.  

 

4.1.4 Round Four: Precise Technology vs. Unpredictable Technology 

With its domestic-industrial compromise shattered, the company draws on the industrial world to 

denounce traditional breeding techniques as less predictable: 

So to hear critics describe synbio as a ‘black box’ approach generating “unpredictable” results is 
therefore odd, he says, because “it’s actually the precise opposite. Traditional crop breeding is done in 
a black box. By comparison, we are operating in a white box. (Evolva CEO interview in Food 
Navigator 2014) 

 

Here, he introduces an industrial test that banishes the domestic critique of foreignness to contingency 

as the test illuminates what is actually the worthy attribute and thus object – the predictable synbio 

technology. The unworthy object becomes the unpredictable breeding technique because its 

utilisation brings about uncertain results. In the industrial world a state of unpredictability is unworthy 

because it disrupts efficiency, and it is usually associated to inspired beings (Boltanski & Thévenot 

2006). Thus, the company is making a move similar to what the NGO did when it denounced the 

synbio technology for being extreme and creating new life: unveiling an inspired attribute of the 
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object in order to denounce it. This amounts to a clash between market-industrial on the one hand 

and domestic-green-civic on the other, as each disputant has fundamentally different views of what 

is important. There is no resolution. Please see Appendix E.1 for the summarised argumentation 

dynamics of the disputants. 

 

As seen in Appendix E.1, I have shown how a claim is challenged over a disharmony in a present 

arrangement (1), which leads to a deficient state of worth of product (2). The company then responds 

that the synbio vanillin is chemically the same as the vanillin in natural vanilla (3.1.), and their 

position is augmented by an actor from the media who further qualifies the challenge (3.2). This move 

introduces an industrial test, in that they compare chemical structures, the result of which absorbs the 

question of the ‘safety’ of the product. The NGO does not respond to this assertion; instead it 

associates synbio technology with worthy elements of inspired from a domestic stance, thus turning 

the worthy elements into unworthy elements and diminishing the technology and its products (4). The 

company counters by attributing domestic worth to the technology in the form of trustworthiness and 

humanity’s long use of yeast, turning it into a compromise object (5). The NGO dissolves the 

compromise by irreversibly separating the domestic worth and the industrial worth by referring 

unveiling foreign attribute of synbio technology (6). The company then denounces traditional 

breeding techniques by unveiling an inspired attribute of unpredictability (7). Finally, there is a 

residue worth in the form of a state of natural worth related to something occurring in nature, which 

we can now understand in the first move (1), the second move (2) and the yeast seen in move (6). 

 

A first general pattern is the use of domestic to associate familiarity with ecological natural. The NGO 

does it by associating naturally-occurring yeast with the tradition techniques and bread- and beer-

making. The company does it when associating its “trustworthy” yeast also with bread- and beer-

making. A second general pattern is that the NGO is primarily evoking the domestic world, and the 

company is primarily evoking the industrial world. These worlds are similar in two ways. First, in 

terms of their finely-ranked orders of worth based on hierarchical structures: for domestic this is in 

terms of superior and inferior, and for industrial this is in terms of competency and responsibility. 

Second, in terms of their foundation in repetition: for domestic this is in terms of habits and routines, 

and for industrial this is in terms of routinized processes. However, they clash fundamentally as the 

industrial common good of efficiency is future-oriented, i.e. it is always looking to the long-term 

planned future with the aim of progressing in technological advancement, while the domestic looks 
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to the customary past for its common good. The NGO’s domestic-industrial composite looks to past 

technologies as the worthier goods, and the biotech company’s domestic-industrial composite looks 

to the technological advancement with a reassurance that the idea underpinning the technology is 

familiar. Third, there is a pattern based on both sides unveiling an inspired attribute of an object in 

order to denounce it, whether it be “extreme”, “foreign” or “unpredictable”, but with the unveiling 

being initiated from different worlds, from the domestic world by the NGO and from the industrial 

world by the company. In that way, certain objects acts as passage points to the inspired world, which 

seems to be a common target of critique in the highly ordered worlds of industrial and domestic. The 

passage points are generally technical scientific jargon like synthetic, genome, genes, genetic, 

engineering, engineered, insert, modify, modified, DNA, and micro-organism. 

 

In this section, I have focused on the argumentation dynamics between the company and the NGO 

Friends of the Earth, supplemented with the media. In the next section, I will look at the more general 

understandings, claims, and denunciations coming from the dimensions of NGOs, the scientists, and 

the regulators. In this way each section has fed into the next: from case-specific arguments, to general 

arguments, to company-specific arrangements intended to mitigate general critical arguments. 

 

4.2 Proof of Nature Claims 

 

For this part of the analysis, I looked at the different conceptions of nature put forward by the actors 

divided into the dimensions of: scientists, companies and regulation. To get a general idea of patterns, 

I used NVivo to code data that referred worth related to the common worlds or to any residue worth, 

all in terms of the theme of nature. Thus, in what follows I present the findings of these analyses with 

some simple output tables to give the reader an idea of the distribution of patterns of the coding. 

Where there is an obvious pattern, I have presented pertinent examples from the data archive to 

represent this pattern. The numerical figures in the tables represent the number of times I coded a 

textual construction that I believed related to one of the worlds. It should be noted that these numbers 

are purely for illustrative purposes. Furthermore, I was unable to go back over the coded text to double 

check that I had coded them according to the theory. Thus, the numbers are approximations of what 

the theoretical constructs helped me infer from the data. 

 

4.2.1 Scientists 



	
47	

The scientists generally refer to nature in terms of the industrial world. This makes sense as they 

generally draw on their expertise when they talk about nature. In the table below, the hit rates are 

shown for each world. 

 

Table X: Scientist conception of nature. 

Civic 
World 

Domestic 
World 

Green 
World 

Industrial 
World 

Inspired 
World 

Market 
World 

Fame 
World 

Residue: 
End in 
Itself 

Residue: 
Found in 
Nature 

33 29 16 93 56 29 16 20 15 
 

As the table indicates, the scientists referred to the industrial world most often. Interestingly, the 

second highest hit rate is the world of inspiration, which also makes sense as they often remarked on 

their curiosity and wonder with regard to nature (Mark, James, Miriam, Sarah interviews). Thus, I 

will start with a quotation that represents the inspired world and then move onto the industrial. 

 

When referring to nature in industrial terms, “we are using the building blocks of nature, we are just 

combining them in new ways” (Miriam interview), the scientists also referred to the world of 

inspiration: “he [the artist Paul Gauguin] wrote a booklet called 'Notes Synthétiques' [Synthetic 

Notes] – how you can synthesise nature because nature is composed of modules – and this is actually 

how synthetic biology is defined the first time, it's by an artist” (Miriam interview). In mentioning 

that Gauguin inadvertently defined synbio long before its time, Miriam is also implying a connection 

between art and nature, thus nature is a type of inspiration, not just for artists, but also for scientists. 

Therefore, this is an industrial-inspiration compromise, which is not unheard of. The moment of 

discovery “that requires the transformation of an unexpected intuition into an effective innovation 

includes such a compromise” (Boltanski & Thévenot 2006: 304, italics in original). The inventor 

embodies this compromise, and Miriam herself could be considered such a figure (Mark interview; 

Anna interview). Regardless, her point in the quotation is the idea that nature is composed of modules 

that can be manipulated. Nature reduced to modules is the outcome of analysis, thus such 

arrangements evoke the industrial. With these claims, the industrial world is extended to encompass 

ecological entities as technical components and equipment that can be worked with, read, decoded, 

broken down into modules, and synthesized into new objects. This is a highly instrumental view of 

nature and these arrangements have a fitness that resonates a purely industrial world. The proof of 

these assertions is verified by diagrams of chemical structures. This is one of the most explicit forms 

of proof regarding how scientists prove something is natural, e.g. it has the same chemical structure 
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as the compound found in nature. Furthermore, another scientist further reiterates the process by 

which a natural compound can be made: “So that you can take genes, proteins, enzymes, enzymatic 

functions from different organisms, put them together in a new way and then make either a 'natural' 

– already occurring – compound in nature, or something new, which hasn't been seen.” (Sarah). What 

is evident here is an idea seen in the argumentation dynamics in the first and second section, which 

is a form of worth related to something already occurring in nature and which I define as a residue 

worth that is not accounted for by the orders of worth framework. Another scientist referred to this 

when improving their products, i.e. they look to nature for the solution because that is usually where 

the “obvious” place to find it (Anna interview). This scientist further assert that one’s ideas of nature 

and what is natural change with the accumulation of knowledge: 

[T]he domesticated species that we use for crops, are they natural? I would say no […] because 
when you know stuff or two about genetics, then nothing is really natural, unless it's been in wild 
nature, like in a rain forest where evolution has been able to do what evolution does – optimise 
the organism's survival of the fittest [...]. (Sarah interview)  

 
Here the scientist raises the degree of what can actually be considered natural to that found in ‘wild 

nature’, thereby asserting that ‘domesticated species’ are not natural either. Thus, once a ‘naturally-

occurring’ species is domesticated, those organisms can no longer be considered natural. The scientist 

further explains that evolution optimizes organisms, thus extending the industrial principle of 

equivalence into wild nature. Other scientists reiterated this position that once one gets to the PhD 

level in genetics, then one’s understanding of nature changes (Anna interview).  

 

Finally, the residue worth can be seen when nature or natural entities have been attributed a worth 

that signifies an agency; that is, they are not just a means but also an ends. When talking about his 

company’s technology, one of the scientists said: “[...] it is nature’s technology that we are putting to 

work in industry, so we owe everything to nature, in a way which is quite interesting. […]” (Oliver 

interview). This assertion is interesting because it presents the technology as being somehow owned 

by nature, which not only implies an industrial object existing in nature, but also that nature has 

agency, a sentiment which other scientists share: “nature knows how to use that” (Miriam interview); 

“nature has designed many solutions for us” (Anna interview); “[b]ecause it’s our machines which 

[[are coming from nature” (Oliver interview).6 Such claims seem to unite what the scientists do and 

																																																								
6 Similar claims appear in the official material from the companies, but I have not used it here because I did 
not want to mix the organizational with the individual view on this subject as I believe this claim is being 
deployed differently. 
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what occurs in nature in the world of the industrial, it is thus the extension of the industrial principle 

of equivalence to natural entities and nature itself. However, the personification of nature goes against 

the polity model that the worlds are based on. This is because one of the axioms of the polity model 

is shared humanity. And nature and natural entities are non-humans and therefore are not recognised 

in the polity, and by extension the worlds. If the scientist were actually engaged in an industrial 

argument, she would not use as a justification: “But in fact it is nature’s technology.” Thus, there is 

a residue worth which resonates with Latour’s (1998) theoretical idea of inviting nature and natural 

entities into the “Kingdom of Ends”, that is, allowing them to deploy their agency. I will take this up 

in the discussion.  

 

In sum, the scientists generally have an industrial understanding of nature, and therefore proof of 

legitimacy of something being natural or of nature are rooted in the industrial world. Proof comes in 

the form of diagrams of a chemical structure, formulae of DNA, measurements and test results. Or 

you have to provide an utterly untouched ecology, which again points to a residue worth of an entity 

being natural because it is entangled in an ecological web of relations untouched by humans.  

 

 

4.2.2 Who Demands Proof from Scientists?  

Those who demand proof of a justification could be said to do it on the basis of acknowledging the 

higher common principle of the world. Otherwise they would either ignore it or radically critique it. 

Based on the above, there is the obvious audience of other scientists who demand an industrial 

rendering of nature when being presented with claims about nature, thus, scientific work has to be 

formatted industrially for scientific journals, conferences and the scientists’ peers in general. More 

importantly for this paper is the way the scientists see the public and their understanding of how to 

communicate with them. One of the scientists from a university described how his department has 

professors from ethics, philosophy and communications to assist the scientists when considering the 

more political aspects of their work and framing their work in a way that would be relevant for the 

public. In her interview, Miriam explains the importance of this by describing how frustrating it 

would be for a scientist to be told that what they had done was wrong of a decade of research. In this 

way, the scientists from the university are aware of making compromises in terms of taking into 

consideration other principles, that is, not just industrial principles. However, when it comes to 

genetic modification in general, this is very difficult, as a company scientist points out:  
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I want to put a bit more nuance to this subject, because the feeling in the academic world is that if you 
just explain to the public, they will change opinion. And they will understand that what we're doing is 
great. However, they [academics] assume that by writing one page in a local newspaper you can bring 
people up to the PhD level. And you can't, that's of course naive, people who are not at that level will 
not really be able to grasp the technology behind it, and they will still be afraid. (Anna interview) 
 
 

Here the company scientist is pointing out the critique of the industrial world from the world of fame 

the esotericism of the expert, that is, the general public cannot grasp gene technology and the way it 

formats the natural world as perceived by the scientists. Such an irresolvable gap between the 

scientists and the public engenders tensions, similar to what we have seen above: radical critiques 

understandings of nature based on different common worlds clash. The scientists see resistance to the 

“unnatural” critiques of the technology as based on “irrational fear” and justify their own critique 

thus: “And you know where the worst poisons are found, it's called 'nature', it's called Botox.[7] And 

that's purely natural. But that's again the rational scientist argument; but this is about values” (Anna). 

Here, the scientist uses an industrial justification illustrating the dangers of nature which can be 

proved by science, but points out that it does not matter that they can prove this, as the issue is about 

“values”, which in this paper can be seen as the incommensurable principles of each world. Given 

that demands are being made on the scientists and companies to prove the safety of the technology, 

they must bridge this gap: “even with the authorities you see irrational fears that have to be addressed 

by us to show the safety of products. So we actually have to do more than I think scientifically is 

necessary. And we do it because of course we think it's important” (Anna interview). So the scientists 

have to satisfy a civic order from the authorities to demonstrate the safety of the products, a 

demonstration that is perhaps not scientifically necessary, but is no doubt necessary for the civic order 

to ensure public trust, which can only be gained through formal procedures and law, e.g. safety 

protocol, thus it is a compromise of the fame-civic-industrial worlds, as the demonstration is a mode 

of expression in the world of fame to prove something to the public. 

 

In sum, the public and the authorities are critiqued for having ‘irrational fear’, a lack of composure 

in the domestic world and a divergence from reason in the industrial world, while drawing on 

scientific knowledge of the industrial to show why the fear is irrational. This composite arrangement 

holds because of the similar hierarchical distribution of worth among the worthy subjects in both 

worlds: in domestic, the worthiest subject is the head of the family – conventionally the father – and 

																																																								
7	Botox	is	derived	from	the	toxin	Botulin	which	is	the	most	known	lethal	toxin	by	dose.	
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in the industrial, it is the expert designated by organizational position and educational certification. 

Thus, the scientists can patronize - from the Latin word pater for father – the layperson’s ‘irrational 

fears’ as stemming from ‘unknowing’. But doing so does not resolve the situation, thus a fame-civic-

industrial compromise object is needed in the shape of safety protocol demonstrating the gene 

technology’s safety. 

 

4.2.3 The Companies 

When it comes to providing proof, the companies draw mostly on the industrial world, for example, 

CHR Hansen claims that they are “Nature’s no.1”, i.e. that they are working for in the name of nature.  

 

Table X: NVivo export of companies coded by worlds with residue worth “Biological”. 

 

The numerical figures represent the number of times I coded a textual construction that I believed 

related to one of the worlds. It should be noted that these numbers are purely for illustrative purposes. 

Furthermore, I was unable to go back over the coded text to double check that I had coded them 

according to the theory. Thus, the numbers are approximations. However, they serve to illustrate 

general patterns in the company documents. In that way, they seem to follow the theoretical 

construction of the firm as an industrial-market compromise. Thus, industrial has the highest hits for 

all three companies, and then market. However, civic world has an almost equal number of hits, with 

Novozymes actually having more hits in civic than in market. This actually makes sense given 

Novozymes relentless focus on society, which is concisely represented in their slogan: “Finding 

biological answers for better lives in a growing world” (Annual Report). “Better lives” evokes the 

civic in that it indicates the wellbeing of the collective. Furthermore, this sentence has the expression 

“biological answers” which I have defined as a residue worth. In this case, how does “biological” 

qualify the word “answers”? Novozymes uses the word a lot to qualify its products and processes.  

 

For CHR Hansen, the state of nature and naturalness is generally presented as being related to health 

and nutrition, not just to humans, but to animals and plants as well. There is a lot of focus on 

Company 
name: 

Civic 
World 

Domestic 
World 

Industrial 
World 

Inspired 
World 

Market 
World 

Fame 
World 

Green 
World 

Residue 
Worth: 
Biologica
l 

Novozymes 44 27 73 17 42 12 22 39 
Evolva 52 23 90 31 56 22 3 0 
CHR Hansen 63 22 73 15 65 15 12 32 
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“microbial solutions” for “biological plant protection” (CHR Hansen Annual Report 2015). One of 

these products defined as a biological solution is called Nemix C is intended to “improve plant health” 

(Webpage). “We will enter the area of plant health where we will be working on biological 

alternatives to chemical crop protection” (CHR Hansen video transcript). The company further states: 

“Governments are looking to replace those chemicals with natural, biological solutions” (ibid.), 

indicating that this is a civic issue as “governments” evoke the civic world. In that way, creating 

biological solutions is a civic duty that CHR Hansen has undertaken. Such arrangements indicate the 

high hit rate of civic in the data. Another area of their business is “within the human microbiome”, 

where they work “anaerobic bacteria” to make the “next-generation human health bacteria” (CHR 

Hansen Annual Report 2015). Again, they evoke the civic world in their concern for human health, 

and to maintain this health they are creating a “health bacteria” to be put into the “human 

microbiome”. It is clear that the products are based on living organisms, that is, they are biological 

products. “Biological” is never defined but confers a meaning that implies something related to 

nature, but perhaps not natural per se. This will be discussed in depth in the findings chapter, as the 

both Novozymes and CHR Hansen use it a lot.  

 

Another campaign by CHR Hansen designates their company as “Nature’s no.1”. This phrase is used 

frequently (repeated 27 times in the data archive) and is defined as: “A concept that captures the 

natural fields we work in and our ambition to be number one” (CHR Hansen video transcript; Annual 

Report 2015). These fields are “microbial solutions platform”; “our diary business”; “cultures and 

enzymes” and “animal health”. In this way, nature is conceived of in terms of the industrial and 

market worlds: production and business. This reflects the high hit rate of industrial world and market 

world.  

 

4.2.4 Who Demands Proof from the Companies? 

The audience making demands on the companies can generally be regarded as their stakeholders, 

which is defined here generically using a business dictionary for: “key stakeholders are creditors, 

directors, employees, government (and its agencies), owners (shareholders), suppliers, unions, and 

the community from which the business draws its resources”.8 In that way, the companies 

presentation, and how nature is understood in that presentation, has to appeal to this broad, generic 

groups and thus their materials are formatted as such. The three most evoked worlds reflect these 

																																																								
8 http://www.businessdictionary.com/definition/stakeholder.html#ixzz48qwsLtkP 
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stakeholders and their demands: market world is creditors and shareholders; industrial is directors, 

employees, suppliers; and civic is government, unions and the community. In that way, one could 

conclude that the stakeholders do not generally demand proof of the companies’ nature claims. 

However, as the particular case showed, NGOs do demand proof for nature claims by companies. In 

this regard, both Novozymes and CHR Hansen have arranged relatively durable set ups for now. CHR 

Hansen avoids using any scientific jargon that could be construed in the world of inspiration, as we 

saw with Evolva in the particular case. As an indication, Evolva have 31 references to the inspired 

world, whereas Novozymes has 17 and CHR Hansen has 15. Interestingly, CHR Hansen does not 

mention the word “gene” anywhere in the data archive. Conversely, Novozymes mentions the word 

20 times.  Furthermore, CHR Hansen does not give out much information in comparison to 

Novozymes, which publishes a large amount of Life-Cycle Assessment studies and other documents.  

 

4.2.5 Regulation9 

Generally, regulation puts down specific rules about what can be considered natural and how a 

biotechnology can prove that something is natural. In short, the following is what the law demands 

in proving what is natural with regard to the gene technology. 

 

In the US, the regulation regarding natural flavouring is Code of Federal Regulations Title 21(3): 

“The term natural flavor or natural flavoring means the […] fermentation products thereof, whose 

significant function in food is flavoring rather than nutritional. […]” (Emphasis added). In the 

European Union, the law enabling Evolving to market a product of gene technology as natural is EC 

Flavour Directive 88/388/EEC, specifically Article 9a (2): “the word ‘natural' or any other word 

having substantially the same meaning, may not be used unless the flavouring component has been 

isolated by appropriate physical processes, enzymatic or microbiological processes […]”.10 

(Emphasis added). The US law (Title 21) and the EU Directive both make it clear that products of 

gene technology can be considered natural because, besides the compound being chemically identical 

to the compound found in nature, the production process – fermentation or enzymatic or 

microbiological processes – is considered a natural process.  It does not matter, according to the EU 

																																																								
9 I did not do NVivo output tables with hit rates for regulation because the documents are very large and very 
technical. I therefore simply looked at the relevant paragraphs refering to nature and biological materials.	
10 This is the amended version made on 16 January 1991. 
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law at least, that the yeast was genetically modified.11 In terms of the common worlds, regulations 

are part of the civic world as they are formal rules governing the polity but they are drawn into 

composite arrangements because such rules govern cover a many different areas of human social life. 

Here, the both regulations are informed by the industrial world as they describe technical productions 

processes of “fermentation” (US Title 21) and “enzymatic or microbiological processes” 

(88/388/EEC). The regulation is thus a civic-industrial compromise objects, and delimits the 

legitimate demands that can be made on the companies in terms of when it labels a product natural 

because uses a process that is considered natural by law. According to the law, natural things come 

from natural processes.   

  

When it comes to patenting an invention, for example, Evolva’s VpVAN gene pathway, which enables 

the genetically-modified yeast produce “natural” vanillin, the inventor has to prove that the invention 

is not “a mere product of nature”:  

And you cannot patent a mere product of nature in its natural environment, which is kind of the 
discovery. So there must be something more, there must be some technical involvement or isolation.  In 
patent law you would always try to argue, okay this is not a natural product, this is actually a man-
made product involving sufficient human intervention to render it patentable. (Rachel) 

 

This means that when it comes to complying with patent law, the imperative is to prove that an 

invention, in this case the gene pathway VpVAN is not a product of nature. Thus, it is purely the 

fermentation process in the tank that makes synbio vanillin natural. The law tells us that processes 

using microbiological organisms such as yeast are “natural”, even when the yeast is genetically 

modified or genetically edited with synthetic DNA. However, the latter synthetic editing has not been 

written into law yet, only the former has. Finally, to patent something (product or process) it must 

undergo sufficient human intervention and not be a product of nature. Thus, the result is that objects 

produced via fermentation with genetically modified (GM) yeast are “natural” according to the law 

and can be labelled as such. This seems to suit the companies, it is problematic for the NGOs who 

consider it deceptive, and finally, it is inaccurate for the scientists who assert that the synbio vanillin 

should be called “biovanillin” as it has been produced through a “biological” production process 

																																																								
11 The EU on GMO (Directive/1990/219) says “micro-organism shall mean any microbiological entity, cellular 
or non-cellular, capable of replication or of transferring genetic material; genetically modified micro-organism 
shall mean a micro-organism in which the genetic material has been altered in a way that does not occur 
naturally by mating and/or natural recombination” (Article 2 (b)). GMO is allowed under Federal US law. 
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(Gallage & Møller 2014). The scientists believe this is the best route to reaching agreement (Miriam 

interview; James interview; Anna interview). However, the NGOs vehemently disagree (Ryan 

interview) and posit that synbio should still be placed on moratorium. In any case, the desire to call 

the product by the prefix “bio” opens up an interesting avenue of discussion. Perhaps the word 

“biological” finds a middle road that can resolve this issue, and as I have shown, both Novozymes 

and CHR Hansen use this word a lot to define their products and processes. This engenders a question 

most significant for this these: what worth does the word “biological” confer on objects?12 In the 

regulation, “biological”, I decided to find a definition written into law. This can be found in the EU 

Biotech Directive13, which states in Article 2 (1a): “‘biological material’ means any material 

containing genetic information and capable of reproducing itself or being reproduced in a biological 

system”.  

 

This clearly indicates a living entity, and which can furthermore be patented, as Article 3(2) of the 

EU Biotech Directive states: “Biological material which is isolated from its natural environment or 

produced by means of a technical process may be the subject of an invention even if it previously 

occurred in nature.” This second rendering adds some nuance in that the biological material can be 

patented, making it something that has been subject to sufficient human intervention to render it more 

than a “mere product of nature”; but it can still be seen as having occurred in nature. This definition 

perhaps signals the slight blur between how something is defined as natural and how it is defined as 

biological in commercial terms.  

 

4.2.6 Who Demands Proof from the Regulation? 

The regulation seems to be just as conflicting as any person’s understanding of how something can 

be defined ‘natural’ and therefore indicate that it is from nature, because, like the NGOs said (Ryan 

interview), some people would not consider synbio as capable of producing something “natural”. 

Describing as “natural” a product that was produced by GM yeast engendered a deadlock between 

the parties, with the NGO perhaps being victorious in the sense that the Food & Drug Administration 

(FDA) in the United States has invited the American public to comment on what they believe is 

																																																								
12 This paragraph referring to the particular case in the first section could not be part of that section, as it was 
not reported on publicly. That is why it appears in this section. 
13 I did not check the US regulation on biotechnology as it involves different government agencies and was 
deemed too broad in scope for this paper.	
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natural in regard to food.14 So far the results, with over 7000 comments received, seem to indicate, 

as Food Navigator reports, that the public generally considers the least amount of meddling  and 

processing as an indication of “natural”. In that way, regulation needs to serve the demands of all 

parties – scientists, companies, and the public – as it governs them. However, given the 

misunderstandings caused by its definitions, the regulation seems to be open to the collective will by 

asking for their comment, at least in the United States. 

 

4.3 Summary 

 

In summary, there is a clear tendency from the scientists and companies to draw on the industrial 

world when perceiving nature. This is based on the form of representation, for example, as structural 

diagrams by the scientists, and as “biological” production systems and products which are referred to 

in terms of nature. However, for the residue worth, the scientists referred to nature as an “End in 

Itself” and a worth based on “Found in Nature”; whereas, the companies referred predominantly to a 

“biological” worth. Please refer to Appendix E.2 for a summary of how the different actors conceive 

of nature. 

 

Chapter 5: Sustainability Analysis 
 

In this chapter, I endeavour to look at how sustainability is conceived of and understood in the 

biotechnology industry, with the final aim of seeing whether there is an emerging order of worth 

related to sustainability in this empirical case. In order to do this. I will first look at the particular case 

of synbio and analyse the argumentation dynamics that the two actors – Evolva and FoE – employ 

when justifying and critiquing on the issue of nature. A table of their arguments is presented at the 

end of the first section in order to illustrate the dynamics of a public dispute over biotech’s conception 

of sustainability. Included in this table is the vital element of a “residue worth”. This term indicates 

a worth that I believe goes beyond the orders of worth as defined by the theoretical framework. The 

first section sets up the focus of the second section in which I analyse the general statements of the 

biotech actors, when posing the question inspired by the particular case: how is sustainability 

understood by the different types of biotech actors? In the second section, I will therefore analyse 

																																																								
14 FDA Website: https://www.regulations.gov/#!docketBrowser;rpp=25;po=0;dct=PS;D=FDA-2014-N-1207 
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first how the scientists conceive of sustainability; how the biotech companies conceive of 

sustainability; and finally how the relevant regulation conceives of sustainability, again while seeing 

whether a residue worth is revealed. In that way, the first section of this analysis chapter has informed 

the approach to the second section. I aim to show the reader how the theoretical constructs of the 

common worlds order the empirical material in such a way as to enable one to see whether there is a 

residue sustainability worth coming through that is not encompassed by the theory. 

 

5.1 The Notoriety of Sustainability Claims 

 

The biotech company Evolva uses the process of fermentation to produce a flavour compound called 

vanillin, which is now know as ‘synbio’ vanillin, as the yeast used in the fermentation process has 

been genetically modified. The company markets the product as ‘sustainable’, with the following 

claim: “Many agricultural systems are sustainable. But not all. Growing the plant or raising the animal 

takes more land, water or energy than it should. Extracting the ingredient may need solvents or other 

processes that create significant waste. Fermentation can improve sustainability, freeing resources for 

other uses. E.g. vanillin” (Evolva Annual Report 2015). In the first quotation, being unsustainable is 

connected to using “more land, water or energy” than one “should”. Thus, the claim is appealing to 

a moral norm of how many resources one uses to “grow a plant” or “raise an animal”. This is 

compared to fermentation, although they do not mention the resource use involved in fermentation, 

just that it “frees resources for other uses”. The common good implied then is that resources should 

be used sparingly. This resonates with the industrial world, that is, the common good of efficiency 

and the classic economic imperative: efficient use of scarce resources. Sustainability is thus an 

extension of the industrial higher common principle efficiency.  Sceptical, the NGOs denounced the 

company’s sustainability claims: “Claims of sustainability for this technology are questionable at 

best,” (FoE in Guardian Article). In Friends of the Earth’s synbio campaign, the critique is that: 

[w]hile the industry claims that synthetic biology could reduce impacts on land by producing products 
in labs rather than in farm fields, currently commercialized artificial organisms (synbio yeast and algae) 
require sugar as a feedstock to live and reproduce. Expanding sugarcane plantations to meet feedstock 
demand from a growing synbio industry could exacerbate the current destruction of critical ecosystems 
in Latin America […]. (FoE GMOs 2.0 2015) 

 

The sustainability claim of the companies does not convince the NGO because fermentation processes 

need feedstock. Thus, land is a resource that will also be used by these companies to source sugarcane. 

This critique does not disprove the company’s claim but still raises doubt as to the extent of the actual 
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degree of sustainability; rather, it evokes a different world by bringing in “critical ecosystems”, which 

is an object from the green world. This contrasts with the company’s more abstract industrial scarce 

resources claim.  

 

When interviewed about NGO’s campaign, Stephan Herrera, the company’s vice president, said: 

“We’re not sure why anybody who cares about sustainability and environmental progress would 

prefer that the food industry simply continues to source their [artificial vanillin] from chemical 

companies and paper mills” (Guardian article). It should be noted that 99% of vanillin used by the 

food & beverage and cosmetic industries is derived from lignin or petrochemicals with synthetic 

chemistry while the remaining 1% of the vanilla-flavour market is sourced from natural vanilla orchid 

plantations, with most of them located in Madagascar and Réunion (National Geographic 2014). Here 

Herrera evokes the industrial world by using the term ‘progress’ but sticks with the comparison of 

the other industries, thus it is still an industrial-green composite. The term ‘environmental progress’ 

is interesting because of how it weds the industrial worth and the green worth so closely together in 

one notion. The NGO explains that in fact the synbio vanillin will compete with the natural vanilla 

famers:  

If synthetic biology vanillin, marketed and labeled as “natural,” displaces truly natural vanilla 
flavoring, thousands of vanilla farming communities could harmed [sic] […]”; “Real natural vanilla 
production can be environmentally sustainable, culturally critical and provides a livelihood for an 
estimated 200,000 small farmers. It is primarily grown and harvested by hand in intact rainforests in 
Madagascar and Mexico, helping to preserve rain forest ecosystems. (FoE Press Release 2015).   

 

First, the NGO states that a market adjustment to a new product would threaten the farmers, thus 

connecting the livelihood of the farmers to the market in a civic-market compromise. The NGO 

further presents a more multi-dimensional conception of sustainability, as it includes the socio-

economic: the small farmers’ communities (civic) is ‘culturally critical’ implying a territorially-

bound community (domestic) revolving around the farm production (industrial). Then the work of 

harvesting “preserve[s] rain forest ecosystem’, thus uniting the human and their activities in balance 

with the ecosystem. This is a vision of sustainability that is very encompassing: green-domestic-civic-

industrial. Compromises still have to have a common good acquiring from the compromise (Boltanski 

& Thévenot 2006), and without mentioning the term ‘sustainability’, the common good here could 

be a symbiotic relation between humans and nature. This idea of symbiosis will be taken up in the 

discussion, as it disrupts the theoretical principle of common humanity in the polity model (Blok 

2013), which was also evident in the previous section. 
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The company meets this compromise arrangement by augmenting it in one way but then challenging 

its how it is arranged: “Production of vanilla [orchids] has actually increased significantly since these 

‘natural vanillin’ products [vanillin produced by other industries] became available. I just don’t think 

companies that are using Madagascan vanilla extract are going to switch to our product. It’s a different 

market” (Food Navigator interview with Evolva CEO 2014). First, what is notable is that the NGO’s 

compromise holds in that the CEO does not try to denunciate the arrangement of market and civic 

worlds. Instead, he states that the natural vanilla market has been augmented by the other vanillin 

industries, subtly implying that the farming communities have benefitted from the other vanillin 

industries. However, he then adds that the market is different. This is ambiguous: are they different 

products or are they substitutes, because if they are different markets, how could one product augment 

the demand of the other product? I am not saying that this is not possible, rather I am pointing out 

that it is not elaborated on. 

 

This is taken up in the media. A news piece in the scientific journal Nature reports on the product in 

a positive light as the “advantage of the bioengineering route” (Nature article 2014). An influential 

reader-supported non-profit media group called Mother Jones cites Nature but takes the NGO’s view: 

“Its [Evolva’s] yeasts create a compound that replicates the vanillin found in real beans—and thus 

will compete directly with the premium-priced natural vanilla market now owned by farmers in places 

like Madagascar and Mexico.” This article is using the industrial argument that synbio vanillin and 

vanillin from real vanilla are identical, thus the two products will compete. Here we see how the 

industrial argument used by the company before is now being used against them. National Geographic 

on the other hand denounces this argument:  

Synbio vanillin, claims a recent article in Mother Jones, “will compete directly with the premium-
priced natural vanilla market now owned by farmers in places like Madagascar and Mexico.” Well, it 
won’t. It will compete with the substantial synthetic vanillin industry, the guys who are making vanillin 
from petrochemicals and wood pulp. (National Geographic 2014) 

 

Finally, the Guardian interviews someone connected to the up until now voiceless farmers, the co-

founder of Lafaza, “a US spices company that partners with vanilla cooperatives in Madagascar […]”, 

who believes that the vanilla orchid farmers his company sources from will manage: “We see a long-

term demand for our products that is not going to disappear, regardless of technological innovations 

that may come along” (Guardian 2015).  
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But the Guardian article presents both the disputants’ arguments, and reiterates the NGO’s concerns: 

“According to Herrera, because Evolva is targeting the 99% of vanillin that is produced synthetically, 

its operations shouldn’t affect rural farmers. But given that it means only 1% of the market is vanillin 

that comes from seed pods, it can be argued that vanilla farmers could still be pushed out of the market 

[…] a long-term concern of FoE is that if the price of vanilla increases, food producers will turn their 

back on vanillin extracted naturally and look elsewhere for cheaper options, such as Evolva’s.” 

(Guardian 2015). Again, this is because synbio vanillin is being marketed as “natural” (FoE 

interview). 

 

Looking at how the media reports this story illustrates what aspects are deemed significant. Firstly, 

the internet media websites start to cite each other, which indicates the world of fame as reports of 

the controversy surrounding this product spread. It also takes on the character of an unconfirmed 

report spreading through the media, as no one is able to actually verify the varicty of the sustainability 

assertions. Will synbio vanillin actually compete with real vanilla or not? Is synbio vanillin more 

sustainable or not, given the land it must use for sugarcane? What is significant about this public 

controversy is how it demonstrates the need for proof but equally how that proof is not forthcoming. 

The only attempt at a public concession in the debate finally comes from the CEO of Evolva: 

We’re not trying to ‘neutralize’ our critics […] We’re not trying to hide what we do. The activists have 
provided useful inputs for us. FOE and ETC have both made the point to us that they think we put too 
much emphasis on the 'hard elements of sustainability such as carbon emissions and water usage and 
not enough on the “social” elements. We have increased our emphasis on this second point as a result, 
for example by increasing our emphasis on ingredients that provide functional benefits to individuals. 
(Evolva CEO in Food Navigator). 

 

Firstly, the use of the word ‘neutralize’ seems to imply that they are not trying to win an argument. 

The rest of the quotation then elaborates that they are in fact taking advice from the NGOs, which 

ostensibly seems to be a compromise in the company’s newfound willingness to shift from the 

industrial “hard elements”, elements that can be measured quantitatively, to the “social elements” 

which evokes the civic world. However, these social elements turn out to be emphasizing “ingredients 

that provide functional benefits to individuals”. The social elements of sustainability mentioned by 

the NGOs were related to the displacement of smallholder famers in the Southern hemisphere. The 

company’s consideration is still anchored in the industrial world, i.e. functional benefits inform the 

worth of the product. Furthermore, the other NGO critique of land use is not mentioned. These hard 

elements – resources usually expressed in quantitative terms – are generally drawn on to prove one’s 
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sustainability credentials, i.e. publishing quantitative indicators representing resources saved, for 

example, energy, water and land savings. This is the hard proof of sustainability and will be discussed 

in the next section. In Appendix F.1, I have presented the argumentation dynamics of the company 

and the NGO. 

 

Referring to Appendix F.1 the summary of the argument is as follows: the argumentation dynamic 

move from the company mentioning that its production of synbio vanillin is sustainable using the 

industrial world (1), to the NGOs denouncing this sustainability claim by suggesting threatened 

ecosystems from synbio production, thus drawing on the green world (2). The company then unveiled 

the other market players who are implied as polluters as they come from the industries of paper & 

pulp and fossil fuels. This implied that synbio was more sustainable than these other market players 

(3), after which the NGO radically critiqued the company’s argument for failing to take into account 

the civic-market compromise of the vanilla farmers whose communities depend on the vanilla, 

followed by their sustainable relation with the forest in a civic-green-domestic compromise, which I 

have further suggested could be a residue symbiosis worth (4.1). This is then where Mother Jones 

took up the argument on the side of the NGO (4.2). The company responds with a corrective critique 

of the distribution of worth of the civic-market compromise, implying that the vanilla farmers have 

benefited from the emergence and growth of the vanillin market (5.1) and is joined by National 

Geographic (5.2). The NGO simply repeats that the synbio vanillin will compete with the natural 

vanilla product (6). Finally, the company appears to offer a civic compromise by taking the NGO’s 

suggestion of considering the ‘social elements’ of sustainability, but this turns out to be a different 

conception of ‘social elements’ than the NGO’s (7). 

 

What has served as proof of sustainability in this argument? In terms of the theoretical framework, 

“proof must be based on objects that are external to persons, objects that will serve in some sense as 

instruments or devices for determining worth” (Boltanski & Thévenot 2006: 130) because objects 

remove uncertainty about states. If we want to see proof of an assertion or critique, then arrangements 

of people and objects must hold together – cohere – in line with how they have been qualified. This 

qualification has to evoke the higher common principle of worth being appealed to. In the above 

dispute, given that many of the sustainability claims were appealing to the industrial principle of 

efficiency, sufficient proof was not presented in line with how objects are qualified in the industrial 

world, for example, with measuring instruments that format ecological phenomena into quantitative 
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figures that can be compared. We will therefore now look at different presentations of sustainability 

proof. In the next section, I will lay out what the scientists, companies and regulation present as proof 

of sustainability. 

 

5.2 Legitimate Proof of Sustainability 

 

Having looked at the controversy surrounding sustainability claims in the section above, I will now 

look at what proof is presented to legitimize sustainability claims as well as who the intended 

audience is, thus clarifying which public audience the actors believe demands sustainability. First I 

will look at the NGO’s proof, which entails detailing sustainable technologies; then I will look at the 

scientists proof of sustainability; finally, I move I will look at the company performance level of 

sustainability proof. 

 

5.2.1 The Scientists 

Generally, the scientists are sceptical of the scientific credentials of sustainability when it comes to 

biotechnology. They thus often refer to it as a non-scientific word, e.g. a business word or a buzzword. 

The table below indicates how often a common world is evoked in terms of sustainability.  

 

Table X: The hit rate of mentions of sustainability in terms of the common worlds by the scientists. 

 Civic 
World 

Domestic 
World 

Green 
World 

Industrial 
World 

Inspired 
World 

Market 
World 

Fame 
World 

Residue: 
Climate 
Change 

Scientists 17 6 13 49 2 10 17 14 

 

As shown, industrial is the highest, and this is when the scientists talk about preserving scarce 

resources. For example, many of the scientists referred to how their biotech inventions can prevent 

over-harvesting plants and trees: “So in that sense that’s where maybe you could put in sustainability 

in my work is that we are constructing technologies that can avoid us [prevent] of harvesting this 

plant so that it’s not sustainable.” (Lisa interview). This idea of not over harvesting is a common one 

in this regard as they can justify the sustainability (Mark interview). 

 

Generally, the scientists are sceptical of the word “sustainability” with regard to their scientific work 

in biotechnology. Thus, many of them said they generally do not mention it in their actual work. For 



	
63	

example: “sustainability is such a fluffy word that it’s really difficult to use in science. We might use 

it in an introduction to something, in a paper or something, but you would never hear it as a claim or 

a conclusion […] you cannot claim something to be sustainable, or it’s difficult to do because there 

are so many meanings of sustainable” (Lisa interview). 

 

Furthermore, it is deemed useful in grant applications: “it's always the buzz word that you put at the 

end of your grant” (Mark). Another scientist reiterates this position: “At the end of the day, scientists 

need a grant to work on, be it the company or be it in the public institutes, so if sustainability is the 

word that gives you a grant, you write sustainability and it's that cynical every now and then” (Anna). 

This evokes the world of fame, as buzzwords denote words that are currently popular to use and that 

attract attention, and in this case suggest that it attracts funding. Another scientist concurred, this time 

with the word ‘biosustainable’, and further connected the use of such buzzwords to an awareness of 

climate change: 

N: And um the word 'biosustainable' does that have a specific definition or?  
 
S: I don't think so, it's a buzz word […] I would say so because the media uses it a lot right. So it's like 
there was other words in 2000, the 00's, which was used all the time towards biology and then in the 
10's [2010-], biosustainability is one of them. […] But I think it's a tied together with climate change 
which people are getting more and more aware of right, because they can see it, okay we get massive 
rainfalls sometimes […] that's why they use it so much because climate change is also in, and getting 
more and more awareness, with good reason […].  (Sarah) 

  
She concludes that it makes sense that there is so much awareness of climate change as they refer to 

serious issues which the scientists recognise. Furthermore, buzzwords could be thought of as the 

opposite of scientific jargon, which can be inscrutable for most people. A critique of the scientific 

world from the world of fame is based on the idea of the esotericism of the expert whom the public 

cannot understand, and the world of fame would thus demand a test, for example, a press conference 

(Boltanski & Thévenot 2006). Thus, it seems that scientists use the word in certain contexts, e.g. to 

get a grant or in a conclusion, but not as a scientific consideration. The proof the scientists are 

suggesting here is about how well-known a word is, and in the world of fame, this indeed constitutes 

proof. This does not mean they are not aware of its use as a societal consideration and that they do 

not appreciate it as a concern, which they express by talking about climate change or global warming 

instead of sustainability, which will be further indicated in another example below.  

To see how the buzzword “sustainability” is used, I have found an example from a scientific paper in 

the data. It is about the first breakthrough in the production of synbio vanillin by 10 scientists, some 
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of whom are employed by Evolva, and one of whom was a respondent. When I searched for the word 

“sustainability”, I found the following reference: 

Sustainable” and “renewable” biological production systems are attracting a lot of attention these days, 
due to the global warming issue and associated interest in developing a chemical industry that is 
independent of fossil fuel starting materials; thus, “white biotechnology” is having a tremendous 
comeback. (Esben et al. 2009) 

 

This paragraph starts off with putting sustainability and renewable in quotation marks. This is difficult 

to interpret, as it makes it seem like the scientists are perhaps ambivalent about the words. However, 

the expression “attracting a lot of attention these days” encompasses the words “sustainable” and 

“renewable” in the world of fame: attracting attention is vital in the world of fame. Furthermore, the 

verb ‘attract’ is a natural relation in this world, as it unites an audience with the object or subject that 

is the focus of the attention thus creating an ordered worth: sustainable and renewable biological 

production systems are imbued with a degree of worth that attracts attention. Now the purpose of the 

quotation marks is revealed: the scientists, coming from an industrial world, are perhaps signalling 

that fame worthy words like “sustainable” and “renewable” are not necessarily worthy in the 

industrial world. It could be that the quotation marks are indicating that these two words are 

considered buzzwords by the scientists and not scientific terms; this reinforces the fame worth of the 

words, as buzzwords denote words that are currently popular to use. They then relate this fame to 

“the global warming issue” and an interest in being “independent of fossil fuel”. These expressions 

are not put in quotations marks in the paragraph, perhaps signalling that they can be taken seriously 

in the industrial world. In any case, these two reasons – global warming and being free of fossil fuels 

– are also qualified by fame as they are the reasons for the fame of “sustainable” and “renewable”. 

All in all, the stance seems to be that objects or qualities that attract attention do matter in the 

industrial world, but the words deployed to signal that attention are perhaps industrially dubious, i.e. 

unscientific. This issue is important and will be taken up again, as it points to a general scientific 

scepticism about the word “sustainable” coming from the scientists. The term “white biotechnology” 

is used, also in quotation marks, which again marks the word as a buzzword. (In scientific terms it 

denotes industrial biotechnology that uses biological organisms such as yeast and mould to synthesise 

industrial products (Frazzetto 2003)). The concluding segment of the sentence, “thus, “white 

biotechnology” is having a tremendous comeback”, tells us that the scientists believe that industrial 

biotechnology is a “sustainable” and “renewable” biological production system that is “having a 

tremendous comeback” due to global warming and a desire for independence from fossil fuels. It 
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should further be noted that 10 scientists, some of whom are highly-regarded academics, wrote this 

sentence in a scientific article in a peer-reviewed journal (Applied and Environmental Microbiology); 

meaning that it is an object of the industrial world making a compromise with the world of fame. The 

scientists are saying that attracting attention matters for industrial biotechnology. The next paragraph 

states:  

[…] We are aware, however, that even though the market prices for “natural” vanillin and for vanillin-
-D-glucoside are high, the biological production system presented here needs to be improved 
significantly to offer a truly sustainable alternative. (Esben et al. 2009) 

 

The first sentence they link market prices to “a truly sustainable alternative”. That is, they explain 

that even though the market price of the other vanillin products are high, their biological production 

of it is not a “truly” sustainable alternative yet. But “truly sustainable” seems to be linked to “market 

prices”, meaning that the reason why their production system is not truly sustainable is because the 

market price of its product is not competitive compared to the market price of the other vanillin 

products. This rendering of sustainability implies that true sustainability is measured by a competitive 

price. We thus have an understanding of what proof of sustainability is in the market world: a 

competitive price. However, this rendering further points to a compromise between market and 

industrial worlds: competitive market price, which indicates a “truly sustainable alternative”, is the 

desired result of optimizing increased output in their “biological” production.  

 

The two uses of “sustainability” above were first in terms of the world of fame, the buzzword 

“sustainability” that has attracted attention and reinvigorated the industrial biotechnology industry 

because of global warming and anti-fossil fuel sentiment; and second, the word – without quotation 

marks – was used in terms of price thus evoking the market world, and the cost of production, thus 

evoking the industrial world, indicating that perhaps when the scientists take the word seriously, they 

use it in terms of lowering the factors of production, which inform the price and thus the product’s 

competitiveness.  

 

5.2.2 Who Demands Proof From the Scientists? 

The proof presented above indicates that their perceived audience is primarily scientific peers, who 

read their papers, and foundations, who give grants, thus there is an industrial demand not to use 

“sustainability” in providing scientific proof, indicating that it is not technical enough to be used in 

biotechnology academic work. This is an interesting paradox as sustainability seems to get a large 
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amount of legitimacy from the industrial world when it comes to the companies, but when it comes 

to academia, it does not have legitimacy. A further twist is the demand to use the word “sustainability” 

to secure funding from funders that perceive sustainability as a form of proof in legitimizing the 

funding of scientific work, which perhaps could be a green, civic or industrial demand depending on 

the way the proposal is framed. The identification of “sustainability” as a buzzword further indicates 

that they perceive the public as knowing and using the word, thereby delegitimizing the word 

academically. However, they seem to take it seriously. A university scientist described how his 

department has professors from ethics, philosophy and communications to assist the scientists in 

considering the more political aspects of their work and framing their work in a way that would be 

relevant for the public, which then results in the biotech scientists incorporating the ideas of 

sustainability in their research framing (Miriam). It thus seems that sustainability is something that 

needs to be integrated into “natural” science, which raises the question of was it not established or 

legitimized technically by a natural science before? This question is of course beyond the scope of 

this paper, but it raises the question of sustainability’s industrial legitimacy, which engenders inherent 

tensions for the companies, as the industrial world is used by the companies as proof of sustainability. 	 

	
	
	
	
	
	
5.2.3 The Companies 

 

Generally, the companies refer to sustainability in terms of the industrial world, for example, the 

sentiment that their technology safes resources, followed by the market world, and then the world of 

fame, the results of which can be seen in the table below. 

 

Table X: NVivo Output table of sustainability coded according to the common worlds by company. 

 Civic 
World 

Domestic 
World 

Green 
World 

Industrial 
World 

Inspired 
World 

Market 
World 

Fame  
World 

Residue: 
Climate 
change 

Novozymes 22 14 25 85 3 40 34 31 
Evolva 0 0 6 7 0 1 0 0 

CHR 
Hansen 

10 3 1 43 1 6 4 4 
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In this section, I will discuss each company’s presentation of sustainability proof. In line with the 

table, I will discuss the two highest hit rates of sustainability in terms of the worlds for each company: 

civic and industrial for CHR Hansen’s and industrial and fame for Novozymes. This section is 

structured by product level sustainability and then company level sustainability. Finally, the reason 

why Evolva is excluded is because they do not have any form of proof of sustainability that is relevant 

for this part of the thesis. Essentially, it mirrors the claims the company made in the dispute, and I 

believe repeating them without offering more proof would be pointless.  

 

 

5.2.3.1 Product-Level Proof 

CHR Hansen. CHR Hansen produces plant microbes to for the agriculture sector, which the company 

claims is “a sustainable alternative for farmers worldwide”. This product, called Nemix C, is intended 

to “improve plant health”, however, it is never made clear what this product is an alternative to. The 

sustainability claim of Nemix C is that “it has already proven the potential to increase sugar cane 

yields by 10% through enhanced root development and protection and is a purely biological product” 

(Webpage CHR Hansen). The industrial world is evoked here as the product improves yield of crops, 

that is, optimizing the output from the input. Furthermore, the pressing issues that the product is 

intended to solve are:  

As global food demand increases, the agricultural sector is faced with the double challenge of 
increasing productivity while reducing the sector’s environmental impact. […]. With crop yields 
already at high levels and with climate change adding additional stress to productivity in many 
agricultural regions, the industry is in need of, innovative and sustainable solutions to help meet the 
growing demand for food. (Webpage CHR Hansen) 
 

The problem evokes the industrial world by indicating the productivity challenge and framing climate 

change as affecting productivity; the green world in the form of environmental impact; the domestic 

world in the form of food, which is related to the household, and the civic world in the form of feeding 

“the growing population”. Thus, the problem is a composite of industrial-green-domestic-civic, with 

the proposed solution coming from the industrial world: an increase in the yields of crops. The 

company presents the problem as facts in quantitative form: CHR Hansens Nemix C product can 

improve yields by 10% (Webpage CHR Hansen). 

 

Novozymes. A large part of proving sustainability is done via comparison. Comparing figures is thus 

a form of test to see whether the industrial arrangement of progressive optimization holds through 
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time. Such industrial tests can be complex operations involving the resources, measuring instruments, 

relevant experts, software programs, inscription devices and so on. This heterogeneous arrangement 

is then ordered such that it can execute the test, prove or disprove sustainability, while getting its 

moral worth in the aim for efficiency. I will now look at how Novozymes utilizes a technique whereby 

they aim to prove that their products are more sustainable choices than their competition. These 

industrial tests are done using Life-Cycle Assessment (LCA) tools, which are used to measure the 

environmental impact of their enzymatic products. LCA enables the comparison of: “impacts of 

alternative production technologies providing the same user benefit. […]. It studies the whole 

production life cycle, from production of raw materials to waste disposal, and addresses a range of 

environmental impacts” (Oxenbøll & Ernst 2008: 46). 

 

In terms of the orders of worth, this assessment is very much an industrial method indicated by the 

words “methods and metrics to measure the climate impact” (ibid.). These methods and metrics are 

then applied to the enzyme products the company produces. The authors further qualify LCA as a 

‘decision-making tool’ when taking the environment into consideration, the implications of which 

will be discussed further down. The results of these LCA assessments illustrate that Novozymes’ 

enzymatic products have a lower impact on the climate than the ‘chemical’ equivalent of their 

product. For example:  

An LCA study has compared the enzymatic and the caustic process using data from a US manufacturer 
who operates both processes (unpublished data). It is shown that there is a reduction of 44 t of 
greenhouse gases per 1000 t of refined oil (Fig. 2). For the actual oil processing plant this means an 
annual reduction of 12,000 t of greenhouse gases, corresponding to the emissions from approximately 
1600 ‘average’ world citizens. If the total production of soybean oil was processed with enzymes, the 
reduction of greenhouse gas emissions would be about 1.3 million t, corresponding to the annual 
emission from 180,000 ‘average’ world citizens. (Oxenbøll & Ernst 2008:46) 

 

Similar to what we saw in the previous section, the number indicating a reduction in greenhouse gases 

has to be further qualified with a commensurable figure: “annual reduction of 12,000 t of greenhouse 

gases” equates emissions from “approximately 1600 ‘average’ world citizens”. Just as one ton of 

greenhouse gas is the same as any other ton quantitatively, one ‘average’ world citizen emits the same 

about as any other ‘average’ world citizen. This is the industrial standardization and formalization 

formatting being extending to people – or abstract people – in order to further substantiate a 

sustainability claim. Perhaps to make it more cognitively relevant to the public. Mentioning ‘citizen’ 

evokes the civic world, and the expression ‘world citizen’ then implies citizens united in belonging 

to the world, but it also seems to imply that people emit greenhouse gases, not just industry, thus, all 
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citizens of the world are implicated in greenhouse gas emissions; a fundamentally global issue. There 

is perhaps a civic-industrial composite here: world citizens have to be factored into industrial 

operations because they are producing emissions as well.  

  

In the same line of reasoning, the company claims in their 2015 annual report: “In 2015, our customers 

avoided an estimated 60 million tons of CO2 emissions by applying Novozymes’ products. The 

savings achieved are equivalent to taking approximately 25 million cars off the road” (Novozymes 

AR 2015). This is basically an aggregation of LCA studies on their products in order to make a 

sustainability claim that has a lot of evaluative weight. The value of avoiding 60 million tons of CO2 

emissions is taking 25 million cars off the road. Again, there is a cognitive evaluation based on the 

industrial format of numbers, but there is also a moral evaluation of the polluting effects of cars. One 

could say this is an example of a cognitive-moral format of the industrial order of worth but only if 

the polluting is considered wasteful or inefficient, which is possible if the system that is underpinning 

the arrangement, i.e. the climate, is now a part of the industrial equation. The climate thus takes on a 

moral-cognitive significance: “Climate change issues are of high importance to us and to our 

stakeholders. Many of our biological solutions mitigate the causes of climate change compared with 

conventional technologies. They have a unique ability to facilitate CO2 savings […]” (Novozymes 

AR 2015). ‘Climate change issues’ are not defined in the Annual Report, but a general definition is 

global warming, “rising sea levels, shrinking mountain glaciers, accelerating ice melt in Greenland, 

Antarctica and the Arctic, and shifts in flower/plant blooming times” (Nasa Climate website). Thus, 

one can infer that it constitutes profoundly complex phenomena, with the climate itself being an 

equally complex phenomenon. The company’s ‘biological solutions can mitigate the causes of 

climate change’ is thus an impactful statement, evoking the industrial world with ‘biological 

solutions’. The term ‘stakeholders’ encompasses various types of individuals: employees, customers, 

shareholders, citizens, so one could perhaps suggest that it evokes the civic world. In that way, the 

climate change issues become connected to the civic world, i.e. it is also a civic issue. Thus, this could 

be a civic-industrial rendering of sustainability: climate change is a problem for our community of 

stakeholders and we have biological solutions made by industrial production to stop it. Here one of 

the ‘causes of climate change’ is CO2.  

 

In this section I have looked at how companies present proof of sustainability of their products. I will 

now look at company level performance.  
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5.2.3.2 Company-Level Proof 

In this section, I will look at what constitutes proof of sustainability at the company level, i.e. 

company performance. I will only look at the companies CHR Hansen and Novozymes, as Evolva 

does not yet publish information about their production processes because they do not own 

manufacturing facilities as of this writing. 

 

CHR Hansen. Indicators for CHR Hansen’s Environmental Sustainability indicators are quantitative 

indicators, for example, 4% improvement in water efficiency and 13% improvement in CO2 

efficiency. Such quantitative indicators come form the industrial world as they indicate 

standardization, formalization and commensurability. Such operations “make it possible to see the 

world through data expressed in numbers, quantified, ready to be processed, combined, added up” 

(210). These finely-grained constitutive components of the industrial world allow for a quantified 

conception of time and space, which in turn enables optimization. This presentation of sustainability 

is thus firmly rooted in the industrial world. The numbers presented above only become meaningful 

to optimization when compared to the previous years’ indicators, thus denoting optimization in the 

efficient use of resources through time:  

 
Table X: CO2 consumption (CHR Hansen CSR Report 2015). 

In the above table15, the previous years’ CO2 emissions from energy consumption and cooling agent 

consumption are shown. Now the figures have a more substantial meaning, which can then inform 

the future plans of the company’s sustainability goals to optimize further. Such a presentation serves 

as proof of sustainability as well as a commitment to the future optimization of sustainability to the 

public. In terms of the framework, it is the extension of the industrial principle of equivalence to 

‘resources’ that have been cognitively formatted into quantitative expressions that show how they are 

used more efficiently, e.g. 4% improvement in water efficiency and 13% improvement in CO2 

efficiency.  

																																																								
15 EPI: Environmental Performance Indicator. It should also be noted that an “increase in the energy EPI 
indicates an improvement” (CHR Hanse Annual Report 2014/15). 
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This presentation of sustainability claims includes figures that are qualified by reference to larger 

scale factors of production, such as water usage, and production outputs such as CO2 emissions, 

which are connected to large-scale environmental systems: measuring CO2 emissions is taking 

consideration to the global climate system. The quantitative boundaries of the factory are displaced 

to include these large-scale systems. In the industrial world, the use of elements from, and the effects 

on, these large environmental systems, can only be understood by reference to numbers, meaning that 

the industrial cognitive formatting is required to understand what legitimate proof of sustainability is 

in this case. Thus, proof of sustainability gets its cognitive legitimacy from the industrial world as it 

is presented in standardized numbers, and this proof gets its moral legitimacy from industrial because 

it is framed in terms of efficiency, thereby appealing to the industrial higher common principle.  

 

Novozymes. Novozymes has another form of proof of sustainability which is by indicating its 

“Sustainability Recognitions”. Furthermore, this type of proof also indicates their audience, that is, 

those who demand proof of sustainability claims. On this webpage, it lists 10 ways it has been 

recognised for its sustainability considerations. Examples include the following: 

 
Figures X, X & X: Sustainability accolages from Novozymes website (accessed 2016). 

 

With accompanied text such as: “Novozymes was awarded a Silver Class rating by RobecoSAM in 

The Sustainability Yearbook 2016 with a record score of 90 out of 100. The increase in score from 

2014, when we scored 86, can be attributed to the dedicated work to improve our business practices” 

(Novozymes webpage). This proof of sustainability is rooted in the world of fame, as this form of 

public recognition is evidence of success. Moreover, these accolades are represented as scores, i.e. 

numerical values, indicating that fame of sustainability has to be a quantified operation. This indicates 

that the sustainability awards themselves get their own legitimacy from the industrial world. In that 

way, it is an industrial-fame compromise, because it is not just being well-known by the public for 

being sustainable; rather it is being well-known for receiving an award based on a score that 

recognises sustainability implementation. Becoming famous for this reason leads to another 
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significant fame-related event, which was the assembly of world leaders in autumn of 2015 to adopt 

the new UN Sustainable Development Goals: “Novozymes represented the private sector at the 

assembly and reiterated our position that carbon emissions need to carry a cost that alters behaviors 

and incentivizes investment in sustainable solutions” (Novozymes 2015 Annual Report). This is a 

fame-civic compromise: Novozymes is now globally recognised – given its accolades – as a 

sustainable company to the degree that they represented the private sector at a UN assembly. All in 

all, it can be concluded that claims of sustainability become publicly legitimate when recognised 

publicly in terms of fame. Commenting on the accolades and their involvement with the UN, 

Novozyems concludes: “This confirms the validity of our long-term ambition of making a real and 

lasting impact on the world”. Public validation seems to be significant in proving sustainability. 

 

5.3 Summary 

 

To sum, the scientists seem to see sustainability as a buzzword, and not scientifically legitimate in 

biotech science. However, when writing papers they do refer to, albeit as something that attracts 

attention, while making efficiency considerations and price considerations. The companies see 

sustainability in terms of industrial numerical measures and present them to the world as proof. Please 

Appendix F.2 for a summary of the actors conceptions of sustainability. 

 
 

Chapter 6: Discussion of Findings & Conclusion 
 
 
Having completed the analysis, I will now discuss to what degree we can talk about, first, an emerging 

ecological order of worth, and second, a sustainability order of worth. Thus, I will take the theoretical 

framework elements that have informed this paper and discern whether my findings can be integrated 

into the elements. The findings I refer to here are in the form of the residue worth that I have discerned 

through the analysis.  
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6.1 Discussion 

 

6.1.2 Residue Worths of Nature 

For the analysis of nature, I found three common residue worths. The first is the worth of something 

“already occurring in nature”. That is, this idea was used to give worth to, for example, yeast by the 

NGOs; it was used to give worth to products by the Evolva and by the scientists when talking about 

getting ideas for their work, and when talking of the value of nature; and we saw this in the regulation 

in the form of fermentation, which is a process found in nature. I will not look at this worth as I 

believe it to be too rooted in nature to establish a moral worth for humans. The second residue worth 

I found was inspired by Latour’s (1998) idea of inviting nonhumans in the Kingdom of Ends; as such 

it entails treating nonhumans as not just a means to an end, but also as ends in themselves. Given that 

Blok (2013) has already discussed this ideas traction as an ecological order of worth, I will not look 

at it further. The final residue worth that I found was that of “biological” worth. In what follows, I 

will discuss this form of residue worth with regard to the elements of the framework and attempt to 

answer the second research question of to what degree there is an emerging ecological worth in the 

empirical material analysed above.  

 

6.1.3 Brave New Biological World 

The use of the term “biological” by the companies to frame their products and processes, I would 

argue, attributes a worth that is not covered by the theoretical framework of orders of worth. This 

inference comes form the way the word is defined by the EU Biotech Directive. In short, it is anything 

that has genetic information, capable of reproducing itself, or being reproduced in a biological system, 

it can be isolated from its natural environment, it can occur in nature, and it can be the subject of 

invention. Thus, “biological” designates a rather versatile entity: at once, it can be produced in a 

technical process, it can be found in nature, and it can be patented. This could suggest that its worth 

is from its association to the living, given its genetic material, but it is also an invention. In that way, 

“biological” seems to denote a worth that is not natural but is of nature in some sense, no matter how 

vague. Similar to the idea of “surplus authenticity of nature” derived from Boltanski & Chiapello 

(2005), perhaps “biological” is receiving a surplus worth from nature, while still being deployed in 

terms of the industrial world, that is, in “biological production systems”. This could be the passage 

between nature and the industrial world that gives biotechnology a new found legitimacy. As Blok 

(2013) noted about urban sustainability in terms of Boltanski’s conception of nature’s surplus 
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authenticity, if one is able to associate something with nature, then one can absorb some of the worth 

of authenticity that usually gets attributed to nature. It seems that ‘biological’ can do that for the 

companies: using it about products and processes transports surplus authenticity in that the word 

indicates a worth that is related to the natural world of living organisms. But I believe that this word 

offers a more profound meaning in the context of an emerging order of ecological worth in 

biotechnology. 

 

Even though the term “biological” is often used by the companies to describe their products and 

processes, they never define the word, however, it seems to indicate something related to nature or 

natural that has been sufficiently modified by human intervention to suggest that the designation 

“natural” would be inappropriate. Furthermore, as mentioned, the scientists recommended using the 

prefix of biological “bio” to describe the synbio vanillin instead of “natural” so as to not be seen as 

deceptive by the public, and to avoid conflict with the NGOs (Gallage & Møller 2914). Used in this 

way, “bio” would indicate that the synbio vanillin had been made in a “biological” production 

process. The regulation further defined what the word means in terms of the EU Biotech Directive. 

Here the term encompassed being possibly found in nature, being patentable, being produced in a 

technical process, and having genetic material enabling self-replication, In fact, a basic dictionary 

definition is: “of or relating to biology or to life and living things” (italics added).16 The word 

“biology” further refers to: “a science that deals with things that are alive (such as plants and 

animals)”; “the plant and animal life of a particular place” and “the processes that occur in a living 

thing” (italics added).17 Thus, we have a broad definition but with a common thread of relating to 

living things. I justify my recourse to a dictionary in this matter based on the simple fact that the 

contexts in which the word has been used has been to indicate the idea that something is living, for 

example, the biological plant protection refers to living microbes that protect plants and that maintain 

the health of the human body (by Novozymes and CHR Hansen); biological production refers to using 

yeast in a fermentation process, and yeast is a living organism, and finally genetic material allowing 

something to replicate itself refers to a living organism (by the regulation). I will now start to define 

the idea of a living worth based on a biological order by discussing the theoretical framework 

elements as outlined earlier in the thesis.  

																																																								
16 http://www.merriam-webster.com/dictionary/biological. 
17 http://www.merriam-webster.com/dictionary/biology. 
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Higher Common Principle. The coordination principle that distinguishes the polity. Initially, I 

would characterise the principle associated to living organisms; that is, anything that has genetic 

material – DNA. This can be nuanced further by referring back to the analysis to see how biological 

was not just about attributing a worth based on being alive, but also something benevolent or benign. 

For example, the microbes that Novozymes and CHR Hansen produce which are supposed to offer 

“protection” to plants, as well as the “health bacteria” for humans. In this rendering, living things 

assist other living thing by the simple fact of their biological bodies processing nutrients. Thus, living 

is not just an aloof state of being in this case, it is a form of living that some how benefits other living 

organisms. This means that the state of deficiency can be defined by a type of living that is detrimental 

to other living organisms, for example, a lethal virus. This is starting to look like symbiosis which 

can be put on a scale of how symbiotic relationship is between two organisms; that is, the degree to 

which both organisms benefit. This symbiotic principle can aggregated to many organisms as 

dichotomous chains of interdependence. 

 

State of Worthiness. The definition of different states of worth depends on the delineation of the 

state of worthiness and goes from general to particular based on “the character of the order established 

among states of worth” (Boltanski & Thévenot 2006: 141). Here, I already arrived at the problem of 

conceiving of different states of worth based on being alive. This could perhaps be based on the 

degree of consciousness but that just reconfirms humans as the worthiest and single-celled bacteria 

as the least worthy. However, with the principle of symbiosis, I would imagine that there can be 

different degrees of more or less beneficial states of symbiosis. 

 

Human Dignity becomes Dignity of the Symbiotic. In each polity, a particular human aptitude 

becomes a capability that enables agreement between people. However, in this case I am referring to 

all living organisms. Furthermore, this reiterates Latour’s (1998) idea that we can no longer be only 

humans; non-human entities have to be invited into the realm of common dignity. This then goes 

against the original theoretical idea of the polity model being only for humanity. In this way, I follow 

Latour’s (1998) lead and posit a suspension of our certainty regarding nonhuman organisms’ ability 

to have their own agency, that is, I see them as means and ends. This idea can actually work with the 

higher common principle of symbiosis, in that organisms benefit from each other – use each other as 
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a means – but only to the degree that it is advantageous to both of their existence, thus indicating 

treating other organisms as ends as well. 

 

List of Living Subjects. A list of human beings that are qualified by their worthiness/unworthiness 

based on the distinction of the order. Again, nonhumans are included, and here I would propose a 

comprehensive biological taxonomy of different categories of living things from the most basic 

(single-celled organism) to the most complex (multicellular organism) and the sets of relations in 

which they are embedded. This is after all how the company discovered their microbes could protect 

plants from heat, and that certain bacteria good be used for health reasons for humans.  

 

List of Objects & Arrangements. These are unequally developed in each world. Objects presented 

alone, or in more complex arrangements, with subjects in coherent situations “help objectify the worth 

of the person involved” (ibid.: 142). In this case, however, the body of the living organism would be 

the object. This is similar to the inspired world, where the human body is the instrument of inspiration, 

thus it is difficult to divide the person from the mechanism in the inspired order. Similarly, one cannot 

divide the living from the physical container of the organism. However, the other physical containers 

of organisms would objectified in that they would also measure the degree to which a high level of 

symbiosis was obtained. 

 

Investment Formulae. Worth presupposes sacrifice of private pleasure associated with a state of 

lesser worth. In that way an economy of worth is engendered as “benefits turn out to be “balanced” 

by burdens” (ibid.: 142). This poses a problem: what must be sacrificed in order to enter the world of 

the living? This problem could be overcome by connecting all living things in an ecology, such that 

the moral worth becomes “live and let live”. This would define the sacrifice as not killing for private 

pleasure. Thus, the state of worth would be attained by those beings that let other beings live to the 

greatest degree. This could be further nuanced by adding an ecosystem. If I can include large-scale 

phenomena, then it allows for more ways to attain worthiness and thus a more nuanced economy of 

worth. Thus, it is not just letting other things live, it is letting other things live in their ecosystem. 

This is further nuanced by the higher common principle of benevolent living or an integrated form of 

living. Thus, the sacrifice would be of the private pleasure of simply living without regard to other 

living things, selfish living, such as a virus, which does not care if it kills its host. This resonates with 

the idea of symbiosis: two organisms benefitting from living in close proximity to each other. The 
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opposite of this word is antibiosis – two organisms living antagonistically toward each other, whereby 

only one benefits to the other’s detriment. 

 

Relations of Worth. Refers to the “relation of order among states of worth by spelling out the way 

in which the state of worthiness, because it contributes to the common good, encompasses the state 

of deficiency” (ibid.: 143). If the common good is symbiotic living between organisms, then the state 

of deficiency can be encompassed if deficiency is thought of as antibiosis. In this way, the relations 

of worth are defined by how the states of symbioses are ordered from least to most beneficial. This 

also implies chains of symbiotic relations ordered from antibiosis to most symbiotic. In the first 

analytical chapter, the NGO defined a form of symbiosis, which I recognised as a residue worth, in 

the form of the vanilla farmers harvesting the vanilla orchid in forests which they preserved and which 

their communities lived in close proximity to. This could be a version of symbiosis on a larger scale, 

which could then be scaled up all the way to the planetary level. 

 

Natural Relations among Beings: Live With. Natural relations are expressed by verbs, e.g. ‘marvel’ 

(inspired) and ‘promote’ (fame). Such relations have to harmonise with the states of worth of the 

objects and subjects and be encompassed by the higher common principle, thus, this could be to “live 

with” symbiotically. 

 

Harmonious Figures of the Natural Order: The Ecosystem. The harmonious distribution of the 

states of worth illustrates the relation of equivalence and is considered a reality. For example, the 

household in the domestic world. This could be an ecosystem, in which chains of symbiotic relations 

coalesce. Furthermore, this figure occurs at different scales. For example, the microbial ecosystem is 

an ecosystem of microbes, and could be found in other living organisms; while the planet 

encompasses all live forms living together in symbiotic relations. 

 

Model Tests: Attempting Symbiosis. A model test arises in a situation that is coherent (‘holds 

together’) according to a single world and is sufficiently prepared – pure and consistent set up of 

beings – for a test. In the case at hand, it could be checking for signs of life. This could be the 

introduction of an organism into an ecosystem to see if it can achieve symbiosis. This would be the 

case for example with introducing the specially made microbes to plants to provide it protection, as 
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Novozymes endeavor, or introducing “health bacteria” created by CHR Hansen into the human 

stomach. 

 

Mode of Expression of Judgment: Successful Symbiosis. In each world, the legitimate form of 

judgment is expressed in a way that denotes the manifestation of the higher common principle. In this 

case, it would be a display of both (or more) organisms benefitting from the introduction of a new 

organism. An example could be the introduction of microbe to protect plants, which allows them to 

resist drought or heat, which in turn benefits humans, as well as benefits the plant as the plants absorb 

CO2, thus benefitting the climate. This last point gives symbiosis extra political/moral weight in that 

appealing to such a higher common principle can be justified when climate change is brought into 

the picture. This is where the findings from the sustainability analytical chapter can be brought in, as 

they supplement this emerging order of ecological worth by characterising the state of the ecosystem 

in which symbiosis occurs as being very fragile and experiencing serious environmental threats. This 

would imply that the symbiotic higher common principle is underpinned by an urgency based on the 

current state of the planet which is manifested in the effects of climate change. Here sustainability 

merges with symbiosis, in that it is not just improving yields, as in the industrial inflection of 

sustainability, or mitigating the effects of climate change on less developed countries; it is taking 

stock of how all relations between living organisms on planet Earth can move towards more symbiotic 

configurations, which are in tune with the diverse ecosystems in which they are situated.  

 

Form of Evidence: Accrued benefits from living in close proximity. When evidence is presented in 

a given world, it is done so in the form of knowledge that is relevant to that world. This could take 

on many forms, but in merging with sustainability could take an industrial form in that scientific 

measuring instruments could perhaps show the benefits of symbiosis. This could be in terms of 

microcosms, that is, the benefit of microbes for plants; to macrocosm, which would be the benefit of 

symbiotic configurations that mitigate climate change, for example, humans replacing fossil fuels 

with other forms of energy.  

 

State of deficiency/The fall: Antibiosis. This state is qualified by self-satisfaction, however, it is not 

as clear when qualifying a state of worth, because identifying deficiency can be outside of the relevant 

world. In this case, antibiosis would be the state of deficiency as it refers to organisms living 
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antagonistically so that one is affected negatively.18 In terms of the merge with sustainability, 

antibiosis characterises the way humans have been living in relation to nature, for example, huge 

resource exploitation, cutting down rain forests, burning fossil fuel, intensive factory farm production, 

and so on. With regard to the planet and other living organisms, these are antibiosis tendencies, and 

sustainability considerations can then be characterised as moving towards symbiosis. 

 

In sum, I have attempted to sketch out an emerging order of ecological worth that has the common 

higher principle of symbiosis, and which merges with the theme of sustainability in that sustainability 

becomes the guiding action. Symbiosis refers to two organisms in an intimate relation to the benefit 

of both. Each organism can be thought of as being in sets of symbiotic relations that form chains and 

thereby constitute an ecosystem (harmonious figure). From the analysis, it becomes clear that 

sustainability does not work on its own as a moral justification. For example, the biotech scientists 

do not see it as a scientifically legitimate term. This means that the word has not moral standing in 

scientific terms for the scientists. However, climate change did seem to have a meaning that elicited 

concern from the scientists. Furthermore, the companies relentless use of the word sustainability and 

the many contexts in which it was used meant the word’s meaning became inflated to the point of 

meaninglessness, for example, Novozymes uses the word over 150 times in its annual report alone.  

In that way, the moral weight of sustainability as a principle to appeal to perhaps becomes difficult, 

especially for the scientists. Furthermore, the regulation part on sustainability showed that the 

incentive to fast track patenting of sustainable technologies was on the basis of climate change 

mitigation. Again implying that the moral imperative to be sustainable comes from what seems like 

an immediate ecological threat. In that way, the need to act sustainably by itself does not say much. 

Furthermore, the original meaning of the word from the Brundtland Report (2007 [1987]) is: 

“development that meets the needs of the present without compromising the ability of future 

generations to meet their own needs”. However, invoking future generations has not emphasized the 

urgency with which we need to act. Again, climate change creates conditions threatening enough that 

humans are implored to action. Using climate change to add moral weight to my argument I believe 

is credible when one looks back at other work that has taken the context the emergence of ideas with 

moral underpinnings. The notable work by Albert Hirschman called The Passions and The Interests 

did just this. Hirschman (1977) sketched out the moral beginnings of the emergence of capitalism – 

material interest – from the seventeen hundreds to the eighteen hundreds. Here he found that pursuing 

																																																								
18 http://www.merriam-webster.com/dictionary/antibiosis. 
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such material interests was conceived at that time as being based on the moral principle to turn away 

from our destructive passions such as hatred, jealousy and lust, and instead turn to the benign activity 

of looking after our interests, that is, becoming concerned with trading and wealth. Similarly, the 

context of devastating ecological calamities gives a moral principle like symbiosis its traction.  

 

6.2 Further Perspectives 

 

Two crucial and fruitful avenues I believe have appeared in the findings. The first is to do with the 

possibility of collective coordination devices in mitigating climate change and the second is to do 

with the problems communication between NGOs and biotech companies.  

 

6.2.1 Climate as Collective Market Coordination Device 

Given the emphasis by the companies on climate change, especially, the way Novozymes frames the 

benefits of using its products – avoiding 60 million tons of CO2 emissions – the question of to what 

degree is the market a suitable coordination device for dealing with critical environmental issues such 

as climate change. Marketing products in such a fashion, that is, using climate change to market 

products can create demand when climate change has become a serious topical issue. Moreover, a 

company can stabilise that demand if they are able to prove the sustainability credentials of those 

products by publishing LCA studies and being recognised with sustainability awards. This state of 

affairs raises two significant questions: what is the cognitive-moral format of the climate? And to 

what extent are Novozymes’ biological solutions a collective coordination device to mitigate climate 

change? Blok (2013) has looked at this partially with regard to urban sustainability. However, I argue 

that studies of how large companies utilise marketing campaigns that use climate change as an appeal 

to buy their products could engender fruitful ideas about how our consumer society conceives of the 

problem and the value of buying the product.  

 

6.2.2 Communication Breakdown 

Another line of avenue of research could be to look at the issues raised by scientific jargon. In the 

findings from the analysis, the esoteric jargon of scientists and companies served as passage points 

to the inspired world where technologies and products can be qualified as very unusual and therefore 

very foreign. The domestic need for familiarity makes any sign of foreignness a threat. This is no 

doubt why the scientists get so frustrated. The NGOs raise concerns by pointing out the strangeness 
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of what the technologies entail and they use the esotericism of the scientific jargon to emphasise the 

foreignness. In one way this is perhaps not problematic in that NGOs often use radical critique to 

unveil objects at the margins of scientific reality so as to raise concern. But there is a more worrying 

aspect in this strategy by the NGOs that leads to companies employing language that serves to conceal 

the technologies and products. Not because they are necessarily trying to hide something dangerous, 

but rather because they want to avoid controversy. An example of this is CHR Hansen, who, as noted 

in the analysis, employed a very conservative presentation of itself and its technologies, avoiding the 

use of words like ‘genetic’ and ‘synthetic biology’. It has recently started to develop a “natural” 

colour product called carmine using synthetic biology. However, it refers to it simply as fermentation-

based technology. This points to a communication breakdown that is unconstructive for public debate, 

and more research on the communication dynamics between companies and NGOs could offer 

insights to creating better communication platforms between the two that promotes transparency, and 

moves away from hyperbole.  

 

6.3 Conclusion 

 

The threat of ecological disaster no longer seems to be a future concern (need example). Thus, change 

human behaviour is paramount at this point. One of the industries that is spearheading the 

“bioeconomy” is the biotechnology industry, which is now vaunted as developing biosustainable 

solutions for a world threatened by climate change. This is a change of tone for the biotechnology 

industry as it has long courted controversy over the controversial nature of its technologies. Despite 

its newfound legitimacy as engendering sustainability, however, it does still court controversy. In that 

way, some of the technologies it proposes will replace fossil fuels and transform ‘dirty’ economies 

are technologies that are seen by many as too foreign and threatening, notably by NGOs. Given that 

we are being implored to action by our current circumstances, it seems necessary to untangle this 

issue. I approached the issue of discerning whether “nature” and “sustainability” could be deemed 

politically legitimate justifications in the utilization of gene technologies by using the strand of French 

pragmatic sociology called Convention Theory. Specifically, I applied the orders of worth framework 

as outlined by Boltanski & Thévenot (2006) as well as developments on the theory that posited 

emerging “green” and ecological orders of worth, respectively (Thévenot et al. 2000; Latour 1998; 

Blok 2013). The empirical approach I took entailed collecting qualitative data via interviews of 

scientists from biotech companies and university-based research centres, as well as desk-research of 
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relevant documents and internet media pertaining to a controversial public dispute over a new form 

of gene technology.  

 

The application of the theory to the empirical data resulted in the finding of a residue worth, which I 

first designated “biological” worth based on the way the actors used the term in the empirical data. 

By discussing the the use of this word in terms of the element of the theoretical framework by 

Boltanski & Thévenot 2006, I was able to answer the second research question of whether there is an 

emerging order of worth in this empirical data by showing how the meaning underpinning the word 

“biological” pointed to a common world of living organisms in dichotomous chains of interdependent 

relations governed by symbiosis. Furthermore, the theoretical findings on sustainability’s use as a 

justification was merged with the Symbiotic World to give a more complete moral order that draws 

moral force from the urgency engendered by climate change. In that way, I believe there is an 

emerging ecological order of worth in this paper that brings together the theoretical ideas from Blok 

(2013), Thévenot et al. (2000) and Latour (1998). Having answered this research question, I can now 

answer the first research question. The use of “nature” and “natural” as a justification by the 

biotechnology industry does not seem to be legitimate. Not only from the perspective of the NGOs, 

but also because of the ambiguous moral worth that is implied by the words “nature” and “natural”. 

Boltanski & Chiapello (2005) and Blok (2013) have used the idea of nature’s surplus authenticity 

which can invigorate capitalism with renewed legitimacy. But in this case, the biotechnology industry 

cannot legitimise itself using this justification as the scientific work of biotechnology involves a high 

degree of interference with ecological organisms. In terms of the use of “sustainability” as a legitimate 

justification, I found that the word suffered from an inflation of meaning based on its flexibility in 

usage. Furthermore, without the moral urgency implied by climate change, sustainability does not 

seem to give the legitimacy the biotechnology industry needs. In that way, the emerging ecological 

worth of the Symbiotic World weds biological (via nature, as all living organisms come from nature) 

and sustainability together in a single moral order that both has moral force and can encompass the 

theoretical elements of the orders of worth framework, albeit adjusted with Latour’s (1998) call to 

suspend our certainty about our attachments to nonhuman organisms.  Finally, I proposed two fruitful 

avenues of research in regard to the potential drawbacks of using the climate as a collective market 

coordination device, and the antagonistic nature of communication between biotech companies and 

NGOs which can lead to less transparency and an undermining of public debate. Some of the 

drawbacks of my approach include that it is very complex, making it sometimes difficult to grasp 
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direction of the thesis. Furthermore, the empirical material in this thesis could have done with a more 

sustained conversation with sustainability research. Biotech scientists may not deem sustainability as 

a scientific word, but there is a large corpus of sustainability scientific literature that would add a lot 

more to the findings in this these; specifically, a scientific understanding.  
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Appendix A.1: Matrix of Worlds Tables 
 

  inspiration domestic opinion civic market industrial emerging 
green 
(Thevenot et 
al. 2000) 

higher 
common 
principle 

The 
outpouring of 
inspiration 

Engendermen
t according to 
tradition: 
generation, 
hierarchy, 
tradition 

The reality of 
public opinion: 
others (the), 
public (at large) 

The preeminence 
of collectives: 
collective, all, 
will (general) 

Competition: 
rivalry, 
competitors 

Efficiency: 
performance, 
future, productivity 

Environment
ally 
friendliness 

states of 
worthiness 

Inexpressable 
& etheral: 
bizarre, 
unusual, 
marvelous, 
spontaneous, 
emotional, 
exciting, 
disturbing, 
unspeakable,  

Hierarchical 
superirority: 
benevolent, 
well brought 
up, wise, 
distinguished, 
discreet, 
reserved, 
trustworthy, 
honest, faithful 

Fame: reputed, 
recognized, 
visible, success, 
distinguish 
(oneself), 
persuasive, 
attention getting 

Rule-governed 
and 
representative: 
unitary, legal, rule 
governed, official, 
representative, 
authorized, 
confirmed, free. 

Desirable: 
value (of), 
salable, 
millionaire, 
winner, strong 
position.  

Efficient: 
functional, reliable, 
operational 
(unworthy state: 
unproductive, 
unreliable, 
breakdown, not 
optimal, waste). 

 

characterizati
ons of 
common 
dignity 

The anxiety of 
creation: love, 
passion, create 

The poise of 
habit: good 
sense, habits, 
naturalness, 
character 

The desire to be 
recognized: self-
love, respect 
(desire for). 

The aspiration of 
civil rights: Civil 
rights, political 
aspirations, 
participation. 

Interest: love 
(of things), 
desire, 
selfishness  

Work (potential 
for activity): 
energy (breach of 
dignity = failure to 
use human 
potential). 

?? 
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‘worthy’ 
subjects 

Visionaries: 
spirit, artist, 
child, madman, 
women, I,  

Superiors and 
inferiors: 
more worth  
father, king, 
ancestors, 
parents, boss, 
leader, 
grownups, 
family; less 
worthy beings 
are unmarried, 
foriegner, 
woman, child, 
pet; others are 
visitors, 
neighbours, 
third party 

Stars and their 
fans: personality 
(a famous), 
opinion, leader, 
spokesperson, 
relay, journalist, 
PR agent. 

Collective 
persons and 
their 
representatives: 
public 
collectivities, 
party, federation, 
chapter, office, 
committee, 
elected official, 
representative, 
delegate, 
secretary, member 

Competitors: 
businessman, 
salesman, 
client, buyer, 
independent 
(worker). 

Professionals: 
expert, specialist, 
person in charge, 
operator. (hierarchy 
by competence & 
responsibility). 

Environmental
ist 

‘worthy’ 
objects 
(arrangements
) 

The waking 
dream: mind, 
body, dream, 
unconscious, 
drug,  

The rules of 
etiquette: 
good manners, 
proper 
behaviour, 
rank, titel, 
dwelling, 
signature, 
announcement
s, gifts, 
flowers, 
introduction. 

Names in the 
media: brand, 
message, sender, 
reciever, 
campaign, PR, 
press, interview, 
bulletin, medium, 
brochure, mailing, 
badge, 
audiovisual, 
atmosphere, 
setting 

Legal forms: 
rights, legislation, 
decree, order, 
measure, courts, 
formality, 
procedure, 
transcript, 
infringement, 
capacity 
(electoral), code,  

Wealth: 
luxuary 
(items),  

Means: tool, 
resource, method, 
task, space, 
environment, axis, 
direction, 
dimension, 
criterion, defintion, 
list, graph, chart, 
calender, plan, 
goal, quantity,  

Pristine, 
wilderness, 
healthy, 
environment, 
natural 
habitiat,  

investment 
forms to 
achieve 
worthiness 

Escape from 
habits: calling 
into quesiton, 
risk, detour 

The rejection 
of selfishness: 
consideration, 
duty (and 
debt), 
harmony 

Giving up 
secrets: reveal 

The renunciation 
of the particular: 
solidarity, 
transcending 
(divisions), 
renunciation (of 
immediate 

Opportunism
: liberty, 
opening, 
attention to 
others, 
sympathy, 
detachment, 
distance 

Progress: 
investment, 
dynamic 
(investments for 
development, avoid 
obsolescence). 
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interests), struggle 
(for a cause). 

(emotional), 
perspective 
(getting some). 

‘natural' 
relation of 
worth among 
beings 

Universal 
value of 
uniqueness: 
genius, 
independent, 
orginal, 
peculiar 

Respect and 
responsibility
: authority, 
subordination, 
respectability, 
honour, 
shame. 

Being recognized 
and identifying: 
identification, 
strength. 

Relation of 
delegation: 
membership, 
representation, 
delegation, 
expression (of 
aspirations). 

Possess: who 
possesses most 
and least 

Control 
(prediction) 

 

natural 
relationships 
(when 
engaged) 

Alchemy of 
unexpected 
encounters 
(openess): 
create, 
discover, quest, 
imagine, 
dream, explode 
(cause to) 

The company 
of well-
brought up 
people: 
reproduce, 
give birth, 
train, invite, 
give, recieve, 
return, 
recommend, 
thank, respect. 

Persuasion: 
influence, 
convince, 
sensitize, attract, 
seduce, hook, 
penetrate, capture, 
launch, emit, 
circulate (cause 
to), propagate, 
promote, orient, 
amplify, talk 
about, cite. 

Gathering for 
collective action 
(association): 
unify, mobilize, 
assemble, 
exclude, join, 
support, appeal, 
debate 
(democratically), 
speak out (take 
the floor), inform, 
codify, legalise, 
authorise, refer 
(to a court). 

Interest (to): 
buy, get (for 
oneself), sell, 
bussiness (do 
business with), 
negotiate, 
benefit (from), 
market, pay, 
compete 

Functions: put to 
work, machinery 
(liaison of), 
function (to be a 
function of), 
cogwheels, interact, 
need (to), condition 
(to), necessary 
(relation), integrate, 
organize, control, 
stabilize, order, 
anticipate, implant, 
adapt, detect, 
analyze, account 
(take into), 
determine, light 
(bring to), measure, 
formalize, 
standardize, 
optimize, solve, 
process. 
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harmonious 
figures of the 
natural order 

The reality of 
the 
imaginary: 
Imaginary, 
unconscious 

The soul of 
the home: 
household, 
family, milieu, 
principles, 
customs, 
conventions,  

The public 
image: audience, 
target, positioning 

The democratic 
republic: 
republic, state, 
democracy, base, 
electorate, 
institutions 
(representative), 
parliament 

Market: when 
goods acquire 
a price, which 
informs the 
distribution of 
states of worth 

Organization: 
system "technically 
predictable 
universe" 
(dynamic: growth, 
expansion). 

 

model tests Vagabondage 
of the mind: 
adventure, 
quest, mental 
voyage, 
pathfinding, 
lived 
experience 

Family 
ceremonies: 
celebration, 
birth, death, 
marriage, 
social events, 
converstaion, 
distinction, 
nomination 

Presentation of 
the event: 
demonstration, 
press conference, 
inauguration, 
open house 
(demonstration). 

Demonstration 
for a just cause: 
assembly, 
congress, council, 
meeting, session, 
movement, 
presence 
(manifest the 
presence of), 
dispute, recourse, 
justice (demand). 

Deal: done 
deal, in the 
bag, all 
wrapped up. 

Trial: launching, 
setting up, putting 
to work, 
achievement, 
verifying, effects 
produced,  

Sustainability
, renewability 

modes of 
expression of 
judgement 

The stroke of 
genius: 
illumination, 
intuition, 
spring up, 
appear, chance, 
bubbling up, 
revolution, 
masterpiece, 
planet, aura, 
surpass 
oneself, vertigo 

Knowing how 
to bestow 
trust: 
appreciate, 
congratulate, 
compliment, 
criticize, 
report, observe 
critically 

The judgement 
of public 
opinion: rumour, 
unconfirmed, 
report, fashion, 
standing, 
sensation, 
repercussion, 
proper 
proportions 
(reduce to), 
measure (the 
audience) 

The verdict of 
the vote: voting, 
election, 
consultation, 
mobilization, 
cause (support a), 
awareness 
(achieving). 

Price 
(sanctions 
test): value 
(justified, 
reasonable, 
real). 

Effective: correct, 
in working order, 
functioning  

 

forms of 
expression of 
judgement 
(evidence) 

The certainty 
of intuition: 
phantasm, 
symbols, signs, 

The 
exemplary 
anecdote: 
example (give 

The evidence of 
success: known, 
semiotic 

The legal text: 
law (the), rules 
(legal), statutes. 

Money: 
benefit, result, 
payback, 
profit. 

Measure: 
frequencies, 
probable, averages, 
factors, effects. 

Ecological, 
ecosystemic 
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analogy, 
images, myths 

as an), cases, 
prejudice,  

The fall: 
states of 
deficiency that 
lead to decline 

Temptation to 
come down to 
earth: 
paralyzed, 
habit, external 
signs, 
reproductive 

Lack of 
inhibition: 
impolite, 
blunders, 
loudmouth, 
gossip, 
troublemaker, 
indiscreet, 
disorderly, 
envious, 
flatterer 

Indifference and 
banality: 
unknown, hidden, 
indifference 
(encounter), 
banal, forgotten, 
fuzzy image, lost, 
faded 

Division: divided, 
minority (in the ), 
particular, 
isolated, cut off 
(from the 
electoral base), 
individualsim 
(self-serving), 
deviation, 
subgroup, 
irregular, 
arbitrary, 
annulled, 
removed. 

Enslavement 
to money: 
owned by 
one's wealth or 
owning people 
through wealth 

Instrumental 
action: treating 
people as things  

 

Time 
Formation 

Eschatological, 
revolutionary, 
visionary 
moment  

Customary 
past  

Vogue, trend Perennial  Short-term, 
flexibility  

Long-term planned 
future  

Future 
generations 

Space 
Formation 

Presence Local, 
proximal 
anchoring  

Communication 
network  

Detachment  Globalization  Cartesian space  Planet, 
ecosystem 
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Appendix B: Document Study 

The documents can be divided up into four main dimensions: company, NGO, university-based research centre and regulation. I only used 

two academic articles related to KU Synbio Centre as I decided that the articles are so technical and long that it would not add to the data 

archive by using more. From what I analysed, it was clear that nearly everything that is written can only relate to the industrial world. 

Furthermore, these documents are rarely read by the general public. In the appendix, I present all the documents and the way they were 

classified. This should also help if the reader would like to check a reference from the analysis against this list.
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Org. Name Document Reference Dimension Level 

CHR 
Hansen 

CHR Hansen Annual Report 2015 Annual 
Report 

Company Organisation 

CHR 
Hansen 

CHR Hansen Sustainable Biogas Web Page Company Unassigned 

CHR 
Hansen 

CHR Hansen CSR Report 2014-2015  CSR Report Company Organisation 

CHR 
Hansen 

Internals\\Documents\\Company\\CHR Hansen\\Webpages\\CHR 
Hansen 

Web Page Company Organisation 

CHR 
Hansen 

Internals\\Documents\\Company\\CHR Hansen\\Documents\\Press 
release CHR Hansen 

Press Release Company Organisation 

CHR 
Hansen 

Internals\\Documents\\Company\\CHR Hansen\\Videos\\CHR Hansen 
video II (Farm to Fork) 

Video Company Organisation 

CHR 
Hansen 

Internals\\Documents\\Company\\CHR Hansen\\Videos\\CHR Hansen 
video 1 (Nature's no.1) 

Video Company Organisation 

CHR 
Hansen 

Internals\\Documents\\Company\\CHR Hansen\\Webpages\\CHR 
Hansen case DKsus. 

Web Page Company Organisation 

European 
Commission 

Internals\\Documents\\Regulatory\\EU\\European Commission Web Page Regulatory Regulation 

European 
Commission 

Internals\\Documents\\Regulatory\\EU\\EC Flavor Directive 
88_388_EEC 

Directive Regulatory Regulation 

European 
Commission 

Internals\\Documents\\Regulatory\\EU\\EU.Biotech.Directive Directive Regulatory Regulation 

Evolva Internals\\Documents\\Company\\Evolva\\Webpages\\What is 
Natural~ ~ Evolva 

Web Page Company Organisation 

Evolva Internals\\Documents\\Company\\Evolva\\Videos\\Evolva video II 
(Cargill.Eversweet) 

Video Company Organisation 

Evolva Internals\\Documents\\Company\\Evolva\\Webpages\\Genetics & 
Genetic Engineering ~ Evolva 

Web Page Company Organisation 

Evolva Internals\\Documents\\Company\\Evolva\\Webpages\\Biological 
Diversity and the Environment ~ Evolva 

Web Page Company Organisation 

Evolva Internals\\Documents\\Company\\Evolva\\Videos\\Evolva video I 
(vanillin] 

Video Company Organisation 
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Evolva Internals\\Documents\\Company\\Evolva\\Documents\\Evolva-
AR.2015 (done) 

Annual 
Report 

Company Organisation 

Evolva Internals\\Documents\\Company\\Evolva\\Webpages\\Yeast Press Release CSO Organisation 
Food 
Navigator 

Internals\\Documents\\The Media\\Web-based articles\\Food 
Navigator Evolva vioce 

Web Article Media Internet Media 

Food 
Navigator 

Internals\\Documents\\The Media\\Web-based articles\\Food 
Navigator NGO voice 

Web Article Media Internet Media 

Friends of 
the Earth 

Internals\\Documents\\Civil Society Organisation\\NGOs\\Friends of 
the Earth\\FOE_Issue_brief_-_Algal_oil 

Issue brief CSO Organisation 

Friends of 
the Earth 

Internals\\Documents\\Civil Society Organisation\\NGOs\\Friends of 
the Earth\\FOE.Issue_brief_-_Synbio_GMOs_2_2015 

Issue brief CSO Organisation 

Friends of 
the Earth 

Internals\\Documents\\Civil Society Organisation\\NGOs\\Friends of 
the Earth\\FOE.Issue_brief_-_Synthetic biology_2010 

Issue brief CSO Organisation 

Friends of 
the Earth 

Internals\\Documents\\Civil Society Organisation\\NGOs\\Friends of 
the Earth\\FOE.Issue_brief_-_Synbio_vanillin_2015 

Issue brief CSO Organisation 

Friends of 
the Earth 

Internals\\Documents\\Civil Society Organisation\\NGOs\\Friends of 
the Earth\\Open Letter to Ecover June 2- 2014 

Letter CSO Organisation 

Greenpeace Internals\\Documents\\Civil Society 
Organisation\\NGOs\\Greenpeace\\Greenpeace International 

Petition CSO Organisation 

Greenpeace Internals\\Documents\\Civil Society 
Organisation\\NGOs\\Greenpeace\\Green Peace on synbio 

Web Page CSO Organisation 

KU Synbio 
Center 

Internals\\Documents\\University-based Research Centers\\KU Synbio 
Center\\Webpages\\Synbio Research 

Web Page University 
Research 
Center 

Organisation 

Mother 
Jones 

Internals\\Documents\\The Media\\Web-based articles\\Your Vanilla 
Ice Cream Is About to Get Weirder _ Mother Jones 

Web Article Media Internet Media 

National 
Geographic 

Internals\\Documents\\The Media\\Web-based articles\\National 
Geographic 

Web Article Media Internet Media 

Nature Internals\\Documents\\The Media\\Web-based articles\\Nature News 
& Comment 

Web Article Media Internet Media 

New York 
Times 

Internals\\Documents\\The Media\\Web-based articles\\NYTimes on 
Ecover 

Web Article Media Internet Media 

New York 
Times 

Internals\\Documents\\The Media\\Web-based articles\\The New York 
Times 

Web Article Media Internet Media 
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NNF Center Internals\\Documents\\University-based Research Centers\\NNF 
Center for Biosustainability\\Webpages\\DTU Biosustain 

Web Page University-
based 
Research 
Center 

Organisation 

Novozymes Internals\\Documents\\Company\\Novozymes\\Webpages\\Novozyme
s gene tech 

Web Page Company Organisation 

Novozymes Internals\\Documents\\Company\\Novozymes\\Webpages\\Novozyme
s enzyme label 

Web Page Company Organisation 

Novozymes Internals\\Documents\\Company\\Novozymes\\Videos\\Novozymes 
video 1 

Video Company Organisation 

Novozymes Internals\\Documents\\Company\\Novozymes\\Documents\\Novozym
es.Annual Report-2015 

Annual 
Report 

Company Organisation 

Novozymes Internals\\Documents\\Company\\Novozymes\\Webpages\\Novozyme
s page Sustainability 

Web Page Company Organisation 

Novozymes Internals\\Documents\\Company\\Novozymes\\Documents\\Environm
ent as a new perspective of enzymes in the food industry 

Press Release Company Organisation 

Novozymes Internals\\Documents\\Company\\Novozymes\\Webpages\\Novozyme
s technology recomb. 

Web Page Company Organisation 

Novozymes Internals\\Documents\\Company\\Novozymes\\Videos\\Novozymes 
video II 

Video Company Organisation 

The 
Guardian 

Internals\\Documents\\The Media\\Web-based articles\\Guardian 
Sustainable Business ~ The Guardian 

Web Article Media Internet Media 

US Federal 
Government 

Internals\\Documents\\Regulatory\\CFR - Code of Federal 
Regulations Title 21 

Web Page Regulatory Regulation 
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Appendix C: Interview Section 
 
Appendix C.1 Table of Respondents 
 

Name Type of Organisation(s) Education & Expertise Place & Duration 

Robert (Pilot) Industry Association PhD Biochemistry His workplace. 
43:25 minutes. 

Lisa (Pilot) University Research Centre/Company PhD Plant Biochemistry Skype. 
29:43 minutes. 

Oliver Company PhD Environmental 
Engineering 

Phone. 
51:52 minutes. 

Sarah University Research Centre PhD Plant Biochemistry Her workplace. 
57:59 minutes. 

Mark University Research Centre/Company PhD Plant Biochemistry His workplace. 
67:52 minutes. 

Miriam University Research Centre/Company PhD Plant Biochemistry His workplace. 
61:14 minutes. 

Anna Company PhD Fungal Specialist Her workplace. 
62:53 minutes. 

James University-affiliated Research Centre PhD Metabolic 
Engineering 

His workplace. 
54:30 minutes. 

Ryan Non-governmental Organization Masters Degree City 
Planning 

Skype. 
36:53 minutes. 

Rachel University-affiliated Research Centre IP & Innovation Law Phone. 
57:59 minutes. 

John Non-governmental Organization  36:58 minutes. 
His workplace. 

 
 
Appendix C.2 Interview Method 

 

To prepare for the interviews, I located the respondents’ official profile on organisational websites as 

well as their LinkedIn profiles. This was to familiarise myself with their work and their organisation 

to ensure that the questions would not just be informed by the theory but also be relevant for their 

work context. To ensure that the respondents would feel comfortable, I gave them the choice of doing 

the interview at their place of work, over Skype, or over the phone. In the end, I interviewed 7 

respondents at their place of work, and in comparison to the other interviews this was definitely 

optimal, not just because of the relaxed atmosphere but also because of being able to be more attuned 

to the respondents’ various dispositions. Some enjoyed the philosophical nature of the questions while 

others became flustered. Being physically present with them meant I could read the situation better 

and adjust accordingly, so for example if a respondent became flustered about a question that 

challenged them philosophically, I could read their facial expression and then change the wording of 
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the question or change the focus so they would not feel uncomfortable. This was more difficult over 

Skype because the video quality was not favourable, and it was very difficult over the phone because 

the respondent would just become silent, so I was not sure if they were flustered or not. Furthermore, 

the quality of the recordings over Skype and the phone were not optimal and prolonged the 

transcribing process.  

 

Each interview lasted between 29 minutes to just over an hour, with a total of approximately 9 hours 

and 20 minutes of audio. The reason for the variability in duration was based on their availability. I 

requested 30 minute interviews in the email, but of course obliged them when they felt they could 

use more time on the interview.  

 

Appendix C.3 Interview guide 

 

First stage. The interview guide is formulated in such a way so that I first get an understanding of the 

respondent’s work practices and ideas about the terms ‘nature’ and ‘sustainability’. This is the first 

stage of the interview and it was a followed in every interview. It was an attempt to establish 

definitions and understandings with the respondent. My intention with the interviews was to ascertain 

both the conceptual understandings and the practical understandings (Kvale & Brinkman 2009) of 

nature and sustainability from the respondents’ point of view. And then an understanding of how 

biotech justifies itself. The interview was relatively open so that I could go into more depth when 

suitable, for example, eliciting context-thick descriptions related to these themes in terms of the 

respondents’ work and the industry more broadly. I based these questions on the questions that 

elicited the most relevant information in the pilot interview. These questions were tailored to the 

specific respondents’ work area. For the scientists, this is related fermentation and genetic 

engineering. For the sustainability individuals – who are so far scientists themselves – I focused more 

on the environmental assessments they perform.  

 

Second Stage. Having established these working understandings and definitions, I then asked 

questions that were explicitly based on the orders of worth theoretical framework in order to elicit 

answers that are “generalizable and relevant for a common good, showing why or how this general 

claim is legitimate” (Thevenot, Moody, & Lafaye 2000, p.12). This is critical for understanding, 

firstly, how biotechnology is justified in terms of the framework, and secondly, how nature and 
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sustainability appear in these justifications so as to be able to “differentiate senses of green worth” 

(Blok 2013, p.17). However, it should be noted that in the interviews, I took the understandings and 

definitions given in the first stage and attempted to insert them into the question formulations (orders 

of worth framework) in the second stage, so as to prompt the respondent to connect their definitions 

and understandings to formulations that are generalizable and relevant for a common good (the six 

orders), or whether those definitions and understandings would fall into a possible ecological order 

of worth. The question formulations below in the second stage are templates. Furthermore, the 

ordering of the questions in the second stage was random in the interview, as I had to be receptive to 

the tone and direction of the interview (Kvale & Brinkman 2009). Thus, I used semi-structured 

interview guides. I only drew on those question templates when I though it appropriate for the actual 

interview. Thus, some of the question templates turned out to not be relevant for the direction the 

actual interview took. In this way, the interview is semi-structured based on the two stages, but open 

with regard to how I moved from the first to the second stage. Finally, I did not distinguish between 

personal and firm level explicitly because I was attempting to elicit answers that were more general 

in any case, so even if I ask for their personal view on something, it was with a view to move towards 

answers that were generalizable.  

 

Appendix C.4: Composite Interview Guide. 

First Stage Example question 
Nature Practical 

How do you engage with nature in your work? 
What are some of the ‘natural’ entities that you encounter at work? 

Conceptual 
What does the word ‘nature’ mean to you? 
How is nature understood in biotechnology? 
If you had to attach a value to nature, what would it be?  
How would you say nature and sustainability are related? 

Sustainability Practical 
In what ways is sustainability a part of your work? 
Do you consider your daily work practices sustainable? 
Conceptual 
What does sustainability mean in terms of biotech? 
Do you encounter different meanings of sustainability? Which? 

Second Stage: The 
Common Words 

Example question 

Industrial What do you consider an optimal result in your work?  
What uncertainties do you face in your work? 
Do you have any predictions about the future of biotechnology? 

Inspired What is exciting about your work?  
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Are there any mysteries you ponder over in your work? 
Do you feel like you have an overall mission (quest) with your work?  

Fame What is your department well-known for?  
Can it be considered a sustainable brand?  
Do you know how the department/organization is portrayed in the media? 

Domestic What would you say your duties are in your department?  
Is there anything that your department or department celebrates? 

Market What gives your department/company an edge over your competitors? 
Who are your department/company’s competitors?  
Can you think of another department that also has a strong focus on 
sustainability? 

Projective To what extent is your work a collaborative effort? With who? 
Do you have any partnerships or alliances with other companies or 
organizations? On sustainability projects? 

Civic Both Social and Nature Versions 
How do you think biotechnology benefits society/nature?  
How do you think biotech sustainability benefits society/nature? 
Do you believe you have an obligation to society/nature? 

 

Appendix D.1: Transcribing process. 

	
I recorded all the interviews on a standard iPhone 5 memo recorder, which gave me high quality 

recordings. However, the quality of the audio from interviews done over Skype and the phone were 

not optimal and prolonged the transcribing process, especially as the phone recoding had to be done 

on speaker phone and recorded on an audio recording software program on the computer. To prepare 

the data from the interviews, I transcribed each interview verbatim as I was going to analyse what 

was said carefully, i.e. both content and form. I decided to remain faithful to the recording when 

transcribing, thus including repetition, interjections such as ‘hmm’, and laughter, as well as when 

either I or the respondent said something incoherently. When there was a word I could not hear in the 

audio, I have written “[inaudible]” to indicate audio that is missing. I did this for validity reasons, but 

I acknowledge that writing oral recordings is still a matter of interpretation and construction. The 

reliability is difficult to verify as I am the only person who transcribed the interviews, so there is no 

way to verify whether another individual would have done it in the same way if they followed my 

steps, as Kvale & Brinckmann (2009) recommend. I therefore used their rule of thumb to write down 

the exact procedure I took. 
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Appendix D.2: Analytical strategy 
 
Questions to pose data Reference 
What common good is at stake (i.e. why is it 
legitimate)? 

Refer to the matrix of common worlds 

What entities are engaged (i.e. objects, subjects, states, 
figures, relations, tests)? 
 

How are the entities 
qualified?  

Is there more than one 
worth engaged, suggesting 
a composite statement or a 
compromise?  

Refer to the matrix of compromises 

Is it a positive argument, a 
claim, a position statement 
or a critical denunciation? 

Denunciation of one order 
is often based on the 
evaluative foundation of 
another order.  

Refer to the critical matrix 

To what degree does the arrangement hold? 
 

 
 
 
Appendix E.1: Argumentation dynamics related to Evolva’s synbio technology in Chapter 4. 
 

 Disputant Argument Move Worlds Residue 
1. Company Synbio vanillin is 

natural. 
Claim. Industrial 

 
Already-
occurring in 
nature. 

2. NGO The gene pathway that 
created it is not found in 
nature; there are safety 
concerns. 

Observed disharmony 
leading to perceived 
deficient state of worth 
of process. 

Civic. Already 
occurring in 
nature. 

3. 3.1. 
Company 

But product has same 
chemical structure as 
natural vanillin from 
orchid (nature identical). 

Challenge: deficient state 
of worth is not deficient 
technically. 

Industrial.  

3.2. Media 
(National 
Geographic) 

Challenge: deficient state 
of worth is not deficient 
technically & NGO 
stance is “silly”, not 
based on reason. 

Industrial & 
Domestic 
composite. 
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4. NGO Technology is extreme 
engineering, reprograms 
and creates new life 
forms. 

Diverts attention to 
technology and unveils 
inspired attribute of 
object in order to 
diminish industrial worth 
from domestic stance. 

Domestic 
denunciation 
of industrial-
inspired state. 

 

5. Company Trustworthy yeast from 
beer and bread making is 
part of our technology. 

Counter claim of  
domestic worth in 
industrial technology, 
leading to compromise 
object of synbio yeast. 

Domestic-
industrial 
compromise 

 

6. NGO Synbio yeast is foreign 
and is utterly different to 
naturally occurring yeast 
used for traditional beer 
and bread making yeast. 

Dissolves domestic-
industrial compromise 
object by associating 
synbio yeast with 
foreignness (inspired) 
and natural yeast with 
familiarity (domestic). 

Domestic 
denunciation 
of industrial-
inspired state. 

Already 
existing in 
nature. 

7. Company Traditional breeding 
techniques unpredictable 
and black-boxed. Synbio 
yeast is the opposite. 

Radical. Unveils 
inspired attribute of 
object and employs 
industrial principle of 
equivalence to elevate 
synbio technology and 
diminish breeding 
techniques. 

Industrial 
denunciation 
of inspired 
state. 

 

 
 
 
 
 
 
 
Appendix E.2: How is nature conceived by the actors and what is the residue worth? 
 

Dimension Actors Conception Proof Who 
Demands 
Proof? 

Common 
Worlds 
Conception 

Residue 
Worth 

Profession Scientists Nature can be 
transposed 
into data and 
is  modular 
and 
combinatorial  

Diagrams, 
equations, 
measurements. 

Peers, 
fearful 
public and 
concerned 
authorities 

Inspiration 
& Industrial 

End in 
itself; 
Found in 
nature. 

Regulations, 
Conventions 
and 
Directives 

Authorities Being natural 
comes from 
processes like 
fermentation. 
(Does not 

Legal 
definitions 
inscribed in 
law. 

The public, 
NGOs, 
scientists, 
companies. 

Industrial Biological 
is genetic 
material; 
can be 
patented; 
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define nature 
as such). 

found in 
nature 

Companies Evolva; 
Novozymes;  
CHR 
Hansen 

Nature is our 
products and 
technology. 

Biological 
Products 

Stakeholders: 
employees, 
clients, 
consumers, 
investors 

Civic & 
Industrial 

Biological 
worth; 
End in 
itself. 

 
 
Appendix F.1: Summary of argumentation dynamics of Evolva and FoE in terms of sustainability 
claims. 
 

 Actor Argument Move World Residue 

1. Company Our technology is 
sustainable because it 
uses less land than 
agri-industries. 

Claim. Industrial.  

2. NGO Actually, synbio 
technology uses land 
to source sugarcane 
and this may lead to 
deforestation 

Radical critique: 
Unveils: Threatened 
“critical ecosystems” 
unveiled. 

Green.  

3. Company Actually, 99% of 
other vanillin comes 
from petroleum and 
paper industries, 
which are less 
sustainable than us. 

Radical critique: 
Unveils other objects: 
other market players, 
i.e. competitors who are 
more polluting 

Market-industrial  

4. 4.1 NGO Actually, it will 
displace truly natural 
vanilla and threaten 
farming 
communities, who 
are sustainable. 

Radical critique: 
Unveils more objects 
from market world to 
create two compromise 
objects: communities 
depend on market 
(civic-market); farmers 
work preserves forests 
(civic-green-domestic) 

Civic-market 
compromise; 
civic-green-
domestic 

Symbiosis? 

4.2 Mother 
Jones  

5. 5.1 Company Other vanillin 
industries boosted 
natural vanilla 
industry. Anyway, it 
is a different market. 

Corrective critique: 
Accepts compromise 
object (communities 
depend on market), but 
readjusts arrangement 
on the market side. 

Civic-market 
compromise 
readjusted. 

 

5.2 National 
Geographic 

6.1 NGO Claim. Market.  
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6. 6.2 Guardian No, it will compete 
because it is called 
natural 

7. Company We recognize the 
NGOs’ concerns, and 
will take social 
elements of 
sustainability into 
account. 

Digression: agrees to 
consider NGO’s 
concerns, however, it is 
not actually related to 
NGO’s concerns. 

False 
compromise 
civic. 

 

 
Appendix F.2: Summary of actors conception of Sustainability.  
 

Dimension Actors Conception Proof Who 
Demands 
Proof? 

Common 
Worlds 
Conception 

Residue 
Worth 

Profession Scientists Buzzword, too 
fluffy, not 
scientific. (But 
climate change 
is considered 
serious). 

The word 
appears in the 
media, it is 
not used in 
biotech 
scientific 
papers. 

Peers, 
fearful 
public and 
concerned 
authorities 

Fame & 
Market & 
Industrial. 

N/A 

Companies Novozymes;  
CHR 
Hansen 

Our products & 
technologies & 
company 
operations are 
sustainable 
because they 
are more 
efficient than 
others. 

Industrial 
proof in 
quantitative 
form.  

Stakeholders: 
employees, 
clients, 
consumers, 
shareholders, 
unions, 
governments, 
directors,  

Industrial & 
Civic. 

N/A 

 
 


