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Abstract

The present paper analyses innovation strategies employed to transform the Atlantic cod
into a farmed species. The paper teases out tensions between different approaches to the
study of value and valuation: recent contributions in economic sociology arguing that we
need to grasp how actors socially construct values, versus Marxist-oriented contributions
that prefer to trace how life itself has become the source of value and a productive force.
The paper investigates ways to combine these resources in order to include both the mate-
riality of objects and the meaning-construction work involved. In trying this out, the paper
suggests a conceptual toolbox including the notions co-modification and biocapitalization.
Moreover, the paper argues for the need to explore the means; the little tools by which val-
ues are enacted and analyses innovation strategies (and policy-documents more broadly)
as key examples of such little tools.
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At the table

I knew very well it was the season for it. But I had never imagined, or I had simply
forgotten the taste, the texture, and the look of it, the amazing whiteness of the meat, the
perfect and aesthetic ways in which the meat folded itself out in delicate layers. The whole
thing sprang to my eyes, my senses.

Not surprisingly, this whiteness is something for which the cod is famous, praised, and
much valued (Kurlansky 1997). No wonder I had no regrets over the price I had had to
pay for it. The codfish I was offered was terribly expensive, more than kr 250 per kilo, if
I remember correctly. But now, at my dinner table, I could not care less. I was only happy
I had bought enough, a sufficient quantity to include my neighbours at the table.1

In recent years the Gadus morhua, a fish more widely known as cod, has not only pre-
sented itself to the consumer at the dinner table, it has become the object of extensive and
intensive innovation strategies. Hence, it has turned public because of a number of inno-
vation documents and strategies with the stated objective of turning the precious Atlantic
cod into a farmed species.

In the Norwegian context salmon is by far the most important farmed species. But efforts
to farm cod are in themselves nothing new and have a long history, also in Norwegian
fisheries. During the last decade these efforts were intensified and heavily supported by
governmental initiatives. In 2001 there was great optimism for the farmed version of the
Gadus morhua and the government declared that they shared in this optimism: sustained
long-term efforts would now be invested in developing the cod into a farmed species (Af-
tenposten 2012).2 This marked the beginning of a long-term innovation strategy, and this
strategy and related innovation documents serve as the point of departure, or site, for this
chapter which will explore value practices in the life sciences—hence in my case the enact-
ment of values from the sea and the remaking of the Gadus morhua into a farmed entity.
In doing this, the assumption is that the practices and sciences ‘in the field’ are not the only
privileged sites from which attempts are made to enable such potential future values—so
also are the ongoing series of policy documents and strategy plans which value and evalu-
ate such efforts. These documents are technologies of politics (Asdal 2004, 2008) or, as I
will elaborate on them here, innovation devices for valuing and timing values. This implies
that rather than simply representing and being a source of an extra-textual reality with the
‘real’ practices taking place elsewhere, the documents can be understood as lively value
agents.

Analysing these documents as innovation devices for valuation and timing will be an inte-
gral part of this chapter. But there is also another way in which these documents serve as
windows of opportunity for exploring value practices in the life sciences. In order to en-
able a viable commodity, both markets and biological entities need to be worked on, to be
modified. The innovation documents are sites for exploring this double entendre and for
seeing such processes of modification as inextricably linked: they are sites for exploring
value practices in the life sciences as what I suggest calling practices of co-modification.
1 I am grateful for very helpful comments on earlier versions of this text from Svein Ole Borgen and Bernt Aarset
in the ‘Go Food project’, as well as from Carrie Friese. I would also like to thank John Law, Marianne Lien, and
Gro Birgit Ween, as well as Stefan Erbs and Bård Hobæk for their assistance.
2 Prime Minister Jens Stoltenberg in Tromsø, August 2001 (Aftenposten 2012): ‘Det rår stor optimisme knyttet
til torskeoppdrett. Regjeringen deler optimismen og vil nå ta et krafttak for å utvikle torsk som oppdrettsfisk.’
[There is now great optimism related to cod-farming. The government shares this optimism and will now make
a strong effort to develop cod as a farmed fish.]
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In laying the grounds for the above approach I will first discuss a set of selected contribu-
tions from science studies and economic sociology as well as academic efforts to grasp the
mechanisms of the bioeconomy. Next, I will research the innovation documents in more
detail. In elaborating on these I will posit and employ the suggested conceptual and analyti-
cal approaches for studying value practices in the life sciences. This means that rather than
going in depth on one selected concept, I will suggest what one might call a conceptual
toolbox which will be explored in more depth and in other contexts. Taken together, the
concepts and approaches I propose are:

• documents as innovation devices and value agents;
• the notion of co-modification. This builds on processes of turning some things into
commodities, hence commodification, and making something commercial or part of
the market. Simultaneously and deliberately, the notion twists and turns this concept
of commercialization and alerts us to the practices and work involved in modifying
entities, both market and biological entities, hence co-modification. The notion im-
plies that this is not a pre-given, straightforward, linear, or uniquely social process,
but rather something we need to turn into the object of analysis and explore more
openly;

• the notion of ‘biocapitalization’. This points to the practices involved in valuation
processes in the form of efforts to turn something into new forms of capital. This
contrasts with such notions as ‘biocapital’ and ‘the bioeconomy’ which may give the
impression that such versions of the economy are a given, as well as leave unnoticed
that potential capital may flow in unexpected directions and that biocapitalization
practices may fail;

• acts of ‘timing’ and ‘re-timing’ as integral and crucial to co-modification and bio-
capitalizing efforts and practices.

Value making and the modification of markets

In taking an interest in valuation processes in the economy, scholars with a background in
economic sociology have sought to rewrite the approach to the value problem in neoclassi-
cal economics, implying that value is decided in the market and by the price the consumer
is willing to pay—in this case then, the price I was willing to pay for the cod fillet I brought
home to my dinner table. It is argued that rather than taking consumers and their motiva-
tions for granted, the valuation of goods and services needs to be investigated by focusing
on the meanings that goods obtain for actors—as well as the social and institutional struc-
ture of markets (Aspers and Beckert 2011; Beckert 2011). How are customers attracted
to the goods they purchase (Beckert 2011; but see also Callon, Méadel, and Rabeharisoa
2002; Muniesa and Trébuchet-Breitwiller 2010; Sjögren and Helgesson 2007)?

One of the main objectives in the economic sociology approach has been to demonstrate
that values are socially constructed. Therefore, as Aspers and Beckert have argued (As-
pers and Beckert 2011, 30) certain forms of markets stand out as particularly interesting.
Markets such as life insurance, whale watching, and fair trade hold ‘a special attraction to
sociologists because value seems detached from the materiality of the commodity and in
very obvious ways socially constructed’.

In important ways the above approach points in the direction this chapter seeks to move:
value, or valuation, cannot simply be revealed. Rather, valuing or valuation is something
that is actively done while values are something actively constructed. Valuation is a partic-
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ular form of practice (Muniesa 2011). A number of studies at the intersection of economic
sociology and science studies have pointed to the ways in which market action in general
and valuation practices in particular are enacted by means of certain tools or devices. The
notion of ‘market devices’ was developed in part to point to the socio-technical dispositifs
through which actions are made economical (Muniesa, Callon, and Millo 2007; Cochoy
2007). The notion of ‘judgement devices’ has been suggested to provide a framework
for grasping processes of singularization, hence processes that enable particular goods to
stand out among others (Karpik 2010). One example is all kinds of so-called appellations,
i.e. making distinct goods attractive by linking them with labels on designations of origin,
brands, and certification. Related work has pointed out that valuing, or valuation, takes
place in particular situations and is linked to concrete settings (Muniesa cited in Stark
2011, 334–5). Innovation documents, I argue, can be approached as settings for valuation
practices.

But is there not also a problem with strands of the above approach? It could be argued that
parts of the economic sociology approach stop just when the issue becomes most interest-
ing: exploring ways in which valuation is performed in particular practices, in particular
settings, and by means of a heterogeneous sets of tools is crucial. In this way the very
value-construction process is made the object of analysis. However, if one then insists that
the focus should be on the extent to which values are socially constructed, and insists that
certain markets are particularly attractive to study because they seem detached from the
materiality of the commodity (Beckert 2011), this leaves significant empirical and analyti-
cal challenges untouched. ‘The social’ is deliberately made into a room or a sphere of its
own. This is precisely what science studies have for a long time tried to avoid (e.g. Callon
1986; Latour 1987); more recently such efforts have been pursued in relation to markets
and valuations (see for instance Kjellberg and Helgesson 2010 on the co-construction of
objects and economic actors). The material semiotic or post-constructivist version of sci-
ence studies can be read as a response to the sociological critique of positivism, which
actively strived to carve out room for ‘the social’ up against a towering natural science
which insisted that all objects could be studied with the same method (Asdal 2005). As
long as the object of study is simply markets and how consumers respond and are attracted
to market goods, the differences in the approaches might not be that visible. However,
if the issue is to explore the value practices in the life sciences, the materialities of the
objects are crucially more difficult or problematic to ignore. Valuation in processes of
co-modification implies efforts to modify: the modifications of markets. But valuation in
processes of co-modification also implies efforts to modify the very objects—for example
the very life-science objects involved. Hence, the co-modification process is particularly
interesting to study because of the ways in which it is not detached from, but intimately
intertwined with the materiality of the object.

Value making and the modification of biological entities

A Marxist-oriented approach starts in the completely opposite direction from an approach
that seeks the solution in ‘the social’. In contrast to the neoclassical approach - which
ended by solving the value problem in the market and in consumer preferences, or the
version of the economic sociology that attends to a broader, however purely social sphere
- the Marxist version sees the production of economic value as inextricably linked to the
production side. In the early 1980s, science-studies scholars who worked from a Marxist-
oriented framework set out to re-explore and situate science, technology, and medicine
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in the labour process (Levidow and Young 1981, 1985). This approach is interesting in
relation to the present study as the project aimed to analyse the economy with a point of
departure in its relation to science and technology, including more specifically economy’s
relation to biology. Is nature a labour process, asked one of the scholars, Bob Young (1985).

In another contribution which sets out to trace the historical development about the move
from natural history to biology as a life science, the author (Yoxen 1981) builds on Michel
Foucault: ‘Up to the end of the eighteenth century in fact, life does not exist: only living
beings. These beings form one class, or rather several classes, in the series of the things
in the world’ (Foucault 1970). Foucault pointed out how, in the late eighteenth century ‘
…life assumes its autonomy in relation to the concepts of classification… and becomes
an object of knowledge among others’ (Foucault 1970, 162). In Yoxen’s (1981) words,
‘the nature of life becomes an issue in its own right; an issue to be confronted scientifi-
cally’. More specifically, in this framework inspired by Foucault but nevertheless Marxist,
biotechnology is understood as a technology controlled by capital; thus, seen as a specific
mode of the appropriation of living nature, it is literally capitalizing life. The conclusion
here is that life has become a productive force.

Later, related contributions, all linked to the attempt to grasp the phenomenon of the new
capital that has risen from the union of biological science with profit-oriented enterprise,
have given this development many names: the organic phase of capitalism, life as surplus,
the bioeconomy and biocapital (Helmreich 2008). Academic contributions on the bioe-
conomy have demonstrated the extent to which reproduction is constitutive to such new
versions of the economy (e.g. Cooper 2008; Franklin 2007).

The aquaculture enterprise that is the object of the present study can be studied as an exam-
ple of such new forms of capital conditioned upon the living: In the aquaculture enterprise
the nature of the life of cod is made into an issue in its own right, confronted scientifically
in order to transform cod into a viable farmed commodity. Through its very potential, the
Gadus morhua has become part of the new biocapital in the sense that it is being subjected
to explicit calculations about its life and mechanisms.

But again, as with the economic sociology approach I outlined above, we could ask if the
Marxist-Foucauldian inspired approach stops right where the issue becomes most interest-
ing because we must ask the question: how does such capital, such biocapital, come into
being? Biocapital and the bioeconomy are not a given. On the contrary, just as much
as consumers through a set of market or judgment devices actively construct values, life-
science objects are also actively tried constructed or modified in practices of valuation.
This is part of the reason why I suggest that we talk about efforts at biocapitalizing and
practices of modification.

The significant and highly valuable power and contributions of the Marxist-Foucauldian
approach is its way of taking seriously the ways in which materiality, biology or the living
are made part of the economy and how science is a powerful practice in these endeavours
to modify objects. This is in contrast to the economic sociology approach I outlined ear-
lier that insisted on the significance of social constructions exclusively. The problem with
a Marxist-Foucauldian framework is rather the opposite of this latter approach: The con-
clusion that life has become a productive force risks being seen as an all encompassing
rationality driven by its own inner logic—without leaving space for a more open-ended
empirical analysis of what the ‘the economy’ might entail and how it might be performed.

Several of the papers in this book, along with the introduction, grapple with the problem of
how to define ‘the economy’ at the intersection of economic sociology and ‘the bioecon-
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omy’. It would therefore be naive to assume that one chapter in this book could resolve
this problem. The approach that is chosen for this chapter is to confront these problems by
attempting to carve out a site to enable the study of how the economy is performed and how
attempts are made to modify living bodies to become part of the market in new ways. In
doing this, I suggest that we need to draw from both the above mentioned broad traditions.

In trying to grasp this phenomenon it might, however, already be too simplistic to take
for granted that there is only one such thing as ‘the economy’; i.e. that there is only one
economy (cf. Asdal 2014 and the introduction, Dussauge at al., this volume). One of the
reasons why it might be advantageous to transform the notion of biocapital into a notion
that alerts us to the fact that this is a practice, a biocapitalization practice, is that efforts at
co-modification are something that neither biological organisms nor other actors or entities
simply comply with or adhere to. The codfish for instance, may be said to live by its own
economy. At least, as the ensuing analysis will show, it tends to move in unexpected ways
and swim in its own directions so that it in part defies biocapitalization efforts.

As I will demonstrate in the next section, (Innovation documents), value cannot be readily
defined as simply economic value or profit. Whereas economic value in the form of profit is
definitely the important objective in realizing innovation strategies in cod farming, a broad
set of valuation and evaluation practices is part of these strategies in complex and in part
entangled ways. The innovation strategies attempt to produce value for consumers as well
as other actors, such as industry and policymakers. In doing this, valuation processes in the
innovation strategies involve appraisal, devaluation, the construction of kinship value, and
ways of linking new objects to already highly valued versions of the past. Hence, narration
processes, linking current cod-farming practices with an established (rich) history, and
linking the current version of the farmed cod with an already renowned wild version of the
cod, are important valuation strategies. As I will show, the latter strategy enacted a new
version of cod altogether.

Such complex and down to earth fundamental valuation practices, including the relevant
devices involved, are part of what we need to explore if we are to grasp the life sciences
and their involvement with economies. What I will focus on and argue in particular as part
of the ensuing story is that the innovation documents themselves ought to be approached
as distinct valuation agents and sites for performing values.

Innovation documents as sites for value making and co-modification

Asmentioned in the first section, (At the table), the codfish has lately presented itself to the
public as part of a series of innovation documents and strategies with the stated objective of
turning the precious Atlantic cod into a farmed species. In the early innovation documents
and strategy, the bearded Gadus morhua is staged instantly on the cover page (see Figure
1). Here it is captured swimming towards the reader. If you look closely, you will soon
notice that here on the front cover the codfish stands out as a quite particular form of
object, a commodity and an export product. Its forehead is stamped, or branded, with the
text ‘Norge—Seafood from Norway’ (RCN/NIRDF 2001). In this way the cod is inscribed
with a particular value, an assumed market value from and for a particular nation state.

Immediately, the front cover draws our attention to the fact that value as part of economic
activities is not something we should simply take for granted. Value is not simply a fact
to be revealed in the form of individual or given consumer preferences (Fourcade 2011b),
nor is value something that is intrinsic to objects or subjects. Values are actively done or

7



From commodification to co-modification Kristin Asdal

enacted. The brand ‘Seafood from Norway’ can be grasped precisely as a judgment device
(Karpik 2010), a guidepost for individual and collective action: the codfish is marked with
a story of its origin that also appeals to a certain kind of quality. But how to cash in the
potential market value and how to transform the cod from a species swimming in its own
directions into a viable market product? Those are the questions.

Figure 1: Norge—Seafood from Norway

In the innovation documents, the Gadus morhua, or rather the Gadus morhua potential is
fleshed out to enable the production of future market values. The assumption that there is
already a market that values the emerging new product, a sphere inhabited by consumers
who are willing to repeat the market action I had already enacted, is what the reader is
presented to: ‘There exists a large international market for cod, and a wide range of cod-
related products are in demand in large parts of the world’, it is argued (RCN/NIRDF 2001,
2).

This quite general assumption is coupled with more concrete estimations of the future val-
ues that can come to be realized: In twenty years cod may produce values that will equal
the current production of salmon, i.e. an export value of about kr 10 billion. Hence, the
Gadus morhua has it in itself the potential to be transformed into ‘a salmon’ (see also
Jensen et al. 1985; RCN/NIRDF 2001).

The reader is presented with a certain reality which is also part of a certain vision
(RCN/NIRDF 2001, 2):

Cod farming is an industry where Norway, with its geography, infrastructure
and competence in fish farming will have huge competitive advantages. Nor-
wegian research and development environments have a solid competence in
cod as a farmed species. Cod is probably the fish species that canmost quickly
reach large production volumes in farming because modified salmon technol-
ogy can be used in the phase of growth in the sea. Today there is huge interest
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amongst several commercial actors to commence large-scale cod farming, and
there is a lot of private capital available for investments in production units.
The probability of succeeding in cod farming is significantly larger today than
it was 10–15 years ago.

The text envisions values in the form of future profit: There is a market out there, inhabited
by consumers who are already demanding cod or cod-related products. ‘Norway’, for its
part, is enacted as a valuable site from where to produce and supply such goods due to
natural conditions, skills, and technologies. Then the codfish potential is valued because
of its kinship values, in other words, its proximity to another co-modified species, namely
salmon. Hence, this is about valuing the ‘Gadus morhua potential’, the potential to reap
what the salmon has already yielded. Moreover, there is an available cash flow ready to
invest in and capitalize on this potential. Last, the very timing is evaluated as good: it is
assumed to be easier to succeed in farming cod now than it was before.

But then to repeat the question I asked above: How can the Gadus morhua be success-
fully co-modified with ‘the market’? Or to put it another way, how can the demands of
the market be imprinted on the biological? It has been argued that contemporary biology
has become expert at stopping, starting, suspending, and accelerating cellular processes,
wedging these dynamics into processes that look like a molecular version of industrial
agribusiness (Landecker 1999). Others again have argued that things are not that simple
and that ‘biotech geese cannot lay golden eggs without daily tending’. The innovation doc-
uments are examples of the latter, i.e. the need for a number of tending practices. More
precisely, this has to do with more than simply tending.

The codfish is fleshed out as in need of a number of transformations, as needing to be
modified and assembled. For instance, from letting the cod take its own directions it needs
to be homed in, assembled in nets that hold. Also, cod fry need to be grown in sufficient
quantities and on a large scale at a sufficiently low price. Another challenge is to modify
the cod’s preferred time to grow as sexual maturation has to be delayed so the cod will
reach the optimal size. Breeding needs to be improved in order to enhance its production
capacities. Diseases and parasites need to be better controlled and the cod itself must be
developed into a more resistant organism. The cod’s behaviour needs to be modified, as
do its eating habits (there is sometimes a problem of cannibalism). The economically most
important properties of the relevant cod stocks need to be charted, and so forth.

Coordinating, assembling and readjusting: innovation strategies as
innovation devices

The subtitle of the first in a series of innovation plans for cod, which started in 2001, already
points out the need for a so-called ‘coordinated effort’. Hence, working in coordination
is the way of working that is most highly appreciated and valued. Simultaneously, the
document, or this genre (Miller 1984) of documents, can be read as acts of timing such
coordination efforts. The innovation documents (RCN/IN 2006; RCN/IN/NSRF 2009;
RCN/NIRDF 2001, 2003) are efforts in timing necessary adjustments; they are acts of
assembling actors and resources that will enable bottlenecks, as they are sometimes called,
to be overcome.

So how is this done? On the one hand, the documents time such efforts through (what
looks like) acts of repetition. The 2003 plan can be read as close to a copy of the plan
from two years previously, and the 2006 plan is close to a copy of the 2003 plan, and so
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forth. The publishing years are changing, but the title stays close to the same, as does the
cod-origin story (how it all started more than a hundred years ago), as well as its possible
future. Through these acts of (what looks like) repetition, speed is maintained, actors keep
being assembled, and the future-farmed cod as a successful industry and export product is
kept in realization. Therefore, in this sense, the documents act as what I have suggested we
should label innovation devices—distinct devices at work in order to realize values. This
is done by addressing and adjusting to the constantly emergent needs for co-modifications.
Such acts of timing and re-timing are one of the aspects of the timing issue—and one of
the crucial and interesting ways in which these documents act as innovation devices.

If we read closely, we can see that the strategy documents are also shifting, adjusting,
and reordering to the successes as well as to unforeseen problems in the market, and in
the efforts taking place elsewhere to correct, adjust, and modify the cod potential. If we
continue reading more closely, we see that the Gadus morhua offers little but trouble.

Already the 2006 strategy document expresses the ways in which the cod resists and defies
a number of the modification efforts it is exposed to: for instance, a too early sexual matu-
ration continues to give low growth and weak profits (RCN/NIRDF 2003, 38). Moreover,
there are many of what are referred to as external threats (RCN/IN 2006, 39). Again, if
the cod escapes the net, the economic potential is simply left to swim away. There are
other aspects in relation to which the cod was not so easily homed in: there was too little
knowledge about diseases and contagions; what about the cod’s own welfare? Too little
was known. At the same time, conflicts over the cod farming sites were increasing. Ap-
parently, Norway, and its coastal areas, was not simply a promised land for the production
of new species under water. Others wanted to use this available water-land differently, so
that conflicts over the use of land were intensifying. Moreover, what were the potential
ecological and genetic effects on wild cod from the farmed cod?

Co-modification as timing

If we align the aquaculture enterprise with the new biocapital and analyses on how life has
become a productive force, the impression could be given that this is a fairly straightfor-
ward, close to mechanical process. I already pointed out ways of reasoning about the bioe-
conomy that may give the impression that nature is now under control, that one has become
expert at stopping, starting, and suspending (cf. Landecker 1999) or in my own wording,
timing nature. But looking carefully into the emerging problems in the cod-farming enter-
prise, such timing efforts are precisely what is regarded as one of the crucial problems. So
the question still is how to, in practice, stop or time biological processes, and by which
means? The innovation documents point to the many problems that researchers try to ad-
dress and deal with. Early sexual maturation is one of the problems that are confronted.
This is defined as one of the main problems, ‘bottlenecks’ to solve if profitable farming of
Atlantic cod in sea cages is to be developed (Taranger 2001; Taranger et al. 2005).

In delineating this problem the farmed version of the cod is being compared and contrasted
with the wild Atlantic cod. The spawning period for most stocks of Atlantic cod is between
January and April, but the growth and age of puberty varies between stocks. This is also in-
fluenced by the availability of prey and the temperature in the cod’s environment (Taranger
et al. 2010, 487). The spawning age differs between stocks; for instance, there is a differ-
ence between the northeast Arctic cod stock that usually spawns at an age of between four
and eight years, and the Norwegian coastal stock that spawns at three years and older. But
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not only do the farming practices eliminate these variations between stocks, the spawning
time is profoundly changed as well. Under ‘normal growing conditions’ the spawning age
in farming is two years, sometimes even earlier (Taranger et al. 2010, 487).

According to researchers in the field, early sexualmaturation leads to a number of problems,
such as loss of body mass, reduced harvest quality and feed utilization, often increased sus-
ceptibility to diseases and spawning associated mortality—and welfare problems related
to this—as well as potentially negative genetic and ecological impact on wild stock due to
spawning in cages or escape (Taranger et al. 2005, 2010, 487).

As one of the researchers explains the problem (Norberg 2002), ‘Amajor bottleneck is early
sexual maturation, which commonly occurs at two years of age in cod reared in captivity.
This is before the fish has reached market size and is accompanied by weight loss due to
spawning’. This takes us right to the heart of the co-modification problem: modifying the
biological to provide a viable market product. In a very concrete way, then, the market is
written into the body of the cod, meaning that not only do the innovation documents seek
to time the necessary events in order to achieve a successful co-modification process, the
scientists in the field also work to time the biological with the market, in this case, so that
the cod reaches market size.

The problem is then that the growth of the fish stops before it has reached a size which
makes it a viable market product. Moreover, the very spawning process causes the weight
of the fish to decrease. To ensure a viable cod farming industry, which according to the
problem formulation depends on how fast and at what cost amarketable size can be reached,
the ‘onset of puberty must be delayed by at least one year’ (Norberg 2002). The challenge
then is to co-modify cod with the market. As I have pointed out, one of the crucial acts in
this process is to time, or re-time, the cod.

One of the strategies involved in re-timing the cod has been to ‘pinpoint the timing of
reproductive events’, for instance, the critical times for the offset of puberty at one and
two years of age, as well as the critical times when growth influences sexual maturation
(Norberg 2002). One hypothesis is that such assumed critical windows for sexual matura-
tion open at particular points of time in the season; for instance, December–January for a
two-year-old. This means that ‘season’, a particular ‘nature time’, has been brought to the
researcher’s attention.

But this is not the only point of departure for scientists who not only try to open such
critical windows but to intervene at these points in time. As one of the other researchers
involved has put it: ‘Fish sets its biological clock according to the light, but themechanisms
are not very well known’ (Geir Lasse Taranger, interviewed in Ditlefsen 2007). Hence
acknowledging that the codfish lives according to its own biological time and that it is
governed not by the season as such, but light; that is the point of departure in efforts at
re-timing the cod with other means. Using continuous light in seawater tanks has been one
of the projects enabled by the innovation strategy. In this way, experiments in the wild
produce enhanced environments (Knorr-Cetina 1995).

This problem is also addressed as a timing issue quite explicitly and continuously else-
where: According to its own description, the project ‘Pubertiming’ has ‘provided new fun-
damental knowledge on the cellular, molecular and endocrine events that lead to the onset
of puberty in salmonids and sea bass, as well as applied knowledge on puberty control in
farming by improved understanding on how various photoperiod regimes, light intensities
and spectral composition of light affect the light perception and ultimately the onset and
completion of puberty’ (Taranger et al. 2005). The above timing and re-timing efforts as
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they are dealt with by the researchers is then another crucial aspect of the co-modification
process.

However, despite these efforts, a follow-up innovation document published in 2009 can
be read as a way of letting go of earlier timing efforts. Now the Gadus morhua situation
is enacted as more or less out of control, out of synch, with the preferred market and pro-
duction regime. The cod, it is now acknowledged, had not been so easy to control as the
salmon when it came to delaying its sexual maturation. Hence, the biomass remained too
small. The costs incurred from a cod which refused to step out of its own rhythm were
huge (RCN/IN/NSRF 2009).

The cod was also continuously plagued by diseases. Despite extensive vaccinations against
it, the disease ‘vibriosis’ for instance continued to be a problem. On top of this, there were
a number of other diseases, as well as resistance problems due to the high amounts of
antibiotics. Moreover, the cod continued to swim following its own path and escaping
from the nets. Not only was this now acknowledged as a straightforward economic loss,
the escaping cod were becoming a risk to their environment as well, as the escapees were
threatening to pollute other species (the wild cod) with their own enhanced genetic material.

Moreover, the cod escapees did not always appear the way the familiar Gadus morhua
did. Due to intensive productionmethods, the cod, or selected cods, changed their anatomy.
Their backs and sometimes their jaws were deformed or disfigured.

Deformation, for example a bent neck or deformation of the spine, had been a problem
over a long period of time, but was now under better control. Nevertheless, the cod was
facing an image problem. Even if the quality of farmed cod was judged to be good in the
markets, the problem remained that the farmed cod was seen as inferior to the wild cod.

Co-modifying markets with market research

To begin with, as we saw above, the market situation was thought to be good: The inno-
vation strategy was based on the assumption of an already existing market inhabited by
consumers who were providing a demand for cod or codrelated products. On a general
level this was reflected in the market research. For instance, cod was described as having
been an important seafood product for centuries, treasured by Norwegians for thousands
of years for its quality. It was also said that Norway was the leader in the production of
farmed cod (Luten et al. 2002). The market research envisioned the same results as the in-
novation strategies: a substantial increase in production was expected, based on a planned
increase in the production of fry and with the use of technology adapted from salmon farm-
ing. Whereas the production of fry had been 500,000 in the year 2000, this was expected
to rise to between two and three million in 2002. But would the consumer in practice be
attracted to the farmed cod? And if not, how could this be enabled?

At this point reference was made to the fact that there was very little research on how con-
sumers judged farmed cod versus wild cod. However, in expert panels set up to determine
the sensory qualities of these two versions of cod, the wild cod was assessed in a signifi-
cantly different way from farmed cod. To make the farmed cod more similar to the sensory
qualities of wild cod, a longer starvation period before slaughter seemed to be an important
factor (Luten et al. 2002). This means that not only did the experts suggest modifying the
farmed cod to achieve an optimal size in the market (as in the previous example), they also
suggested modifying the cod to increase its sensory value: its praise value.
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One report suggested that consumers judged the quality of the farmed cod fillet to be just
as good as the wild cod fillet, or even slightly better when it came to particular attributes.
However, what this research pointed out as striking was that consumers, if they were in-
formed about the cod’s origin, seemed to value the products more. Hence, the research
suggested making what others have called judgement devices (Karpik 2010) integral to
the innovation strategies: ‘Additional information could provide the name of the catching
vessel, farming location, processing and so on’ (Luten et al. 2002, 59).

However, follow-up research gave a somewhat more troubling picture: ‘Apparently, farm-
ing of fish is associated with less favourable characteristics and perceived as such, which
has to be taken into account in the market focus’ (Kole et al. 2003, 4). Consumer re-
search argued that price was not the most important factor for the consumers; both when
buying and eating fish, price was deemed by the consumers to be only moderately impor-
tant. However, the information the consumers were given about the product stood out as
important—and the label ‘farmed’ ‘induced more negative evaluations’ (Luten et al. 2002,
59).

This kind of market information about the consumers and their valuation practices was
written into the innovation documents. The fact that the quality of the farmed cod was
judged to be good but despite this was seen as inferior to the wild cod showed, it was
argued, that ‘it is not always the technical quality that is decisive, but rather properties
that are external or added to the product, but which cannot be accounted for as easily
as the pure technical qualities of the fish itself’ (RCN/IN/NSRF 2009, 11). Interestingly
then, the division between the technical or assumed objective character of the codfish and
so-called added – or what seems to be understood as subjective or socially constructed –
aspects of the cod was established as part of the innovation strategies. As I have pointed
out above, this is the same division that forms the point of departure in economic sociology.
This shows that such divisions between the social and the object itself is something that is
produced in concrete practices, hence, something that we as analysts ought to empirically
and analytically study rather than take for granted.

Due to the poor image the codfish apparently had for consumers, market researchers pro-
posed two strategies: (1) to literally disassociate the farmed cod from the ‘farmed’ label.
Instead farmed fish could be positioned in a so-called ‘different fish food category’. In so
doing, the contrast with wild captured fish could be avoided. This repositioning could pos-
sibly be positively linked with a higher price level: ‘If well marketed, farmed fish might
… be able to benefit from higher price categories, featuring its own particular added val-
ues’ (Kole et al. 2003, 31). Alternatively, it was suggested (2) the poor image of farmed
fish could be changed. This could be done by building production that was adapted to and
designed for ‘positive consumer perceptions’. Producers who did so could then communi-
cate this and present it as ‘added value in the market’ (Kole et al. 2003, 31). In this way,
there was an attempt to make consumer perceptions, using a number of innovation devices
including those for acting upon people’s judgements, integral to the very co-modification
process.

Taken together, the recommended strategies can be understood as addressing directly the
issues this chapter is concernedwith: the co-modification ofmarkets and biological entities.
Market research contributed directly to the innovation strategy. At least, this is how we
can read the ensuing innovation documents.
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Co-modifying the farmed and the wild: Not simply farmed but ‘fresh
cod’

To co-modify the Gadus morhua in a way that secured a profit proved far more difficult
than previously assumed. Rather than a new start, the decade from the year 2001 onwards
seemed to repeat many of the earlier experiences from the 1980s when cod had, in much
the same way, proved to resist efforts at being successfully farmed and fitted for market.

A ‘zero-escape vision’ was introduced to prevent the cod from escaping their nets. Stronger
nets had to be built. In this ‘zero-escape vision’ we can draw parallels to the more overar-
ching strategy: the Gadus morhua was to be modified to minimize costs and optimize the
available biomass. The risk was the loss of potential biological capital. As such, the life
of the Gadus morhua was the productive force, the live potential to be worked upon. As
little as possible was to escape from the available potential.

But the various efforts were not sufficiently successful and the markets did not turn out
as expected. The findings in the market research were repeated as part of the innovation
strategies: to build a more successful product, the farmed Gadus morhua was set out to
capitalize on Gadus morhua in the wild.

By way of shifts in the innovation document strategies, the notion ‘fresh cod’ emerges as a
device for assembling the farmed and thewild harvested cod into one undivided commodity.
Hence, the innovation documents acted as innovation devices precisely in the direction that
had been suggested by the market research, to dissociate the farmed cod from being just
that—farmed. Interestingly then, rather than to bemade to stand out as a distinct and unique
product (cf. Karpik 2010), the suggestion was to downplay the unique in the form of the
farmed. Hence, the farmed cod could be made comparable to other products that were
deemed more favourable. The innovation device at work in our case then was not directed
towards producing the unique, but to produce a neutralized cod; the cod as a seamless part
of an already highly valued product. Hence, this was a quite distinct and particular form
of valuation.

Another dimension of the valuation practice and innovation strategy was to link the farmed
codfish with an already much valued past.

Linking the harvesting times of the past and the emerging farmed-cod future together is in
itself nothing new. On the contrary, linking Norwegian history with the future fish-farming
enterprise was an integral part of the codplan genre from the very beginning. Norway
has long traditions when it comes to harvesting, processing, and selling cod, it was stated
repeatedly (RCN/IN 2006, 8; RCN/NIRDF 2001, 5, 2003, 7). Over the centuries this has
had an effect on where people live and on the infrastructure and employment along the
coast: ‘Norwegian exporters have a worldwide market for their cod products and the fish
is renowned for its good quality’ (RCN/IN 2006, 8; RCN/NIRDF 2001, 5, 2003, 7).

But as available fishing quotas are being reduced, farmed cod, it was argued, might enter
the picture as a substitute: farmed cod may in the longer term make up a larger part of the
production volume, ‘thus contributing to maintaining the delivery of raw material and the
activities of the fish-processing industry along the coast, and contributing to more stable
deliveries to the markets’ (RCN/IN 2006, 8; RCN/NIRDF 2001, 5, 2003, 7).

Hence, ‘history’, or ‘the past’, already appreciated and much valued contexts, were written
into, folded into, an emerging cod aquaculture enterprise. This is also true the other way
around: theGadus morhua potential as a farmed commodity was seamlessly made part of
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an established and valued national culture; once again therefore a distinct form of valuation
or revaluation.

In the later and updated plans, the farmed cod is not so much offered as a substitute but
rather as complementary to its wild member of the Gadus morhua family. As formulated
in the 2009 strategy: ‘Farmed cod and wild cod will complement each other and make it
possible to offer European consumers fresh cod all year round. This is important in order
for the fresh cod—both wild and farmed—to be given space in the supermarket shelves’
(RCN/IN/NSRF 2009).

The same complementary strategy is made part of the innovation documents. Already from
2003 (RCN/NIRDF 2003) onwards, these are no longer directed towards the farmed cod
exclusively, but towards the farmed and the harvested cod in combination (RCN/IN/NSRF
2009). ‘Fresh’, not ‘farmed’ cod is made to stand out as the new commodity. Hence, again,
this can be read to be precisely the dissociation strategy that I touched upon earlier in this
section. In order to complywith assumed consumer demand, the farmed cod is co-modified
with the harvested wild cod.

So how is this done? On the one hand, ‘fresh cod’ rather than ‘farmed’ is established as
the object of the innovation strategies. Moreover, as I pointed out earlier in this section,
the harvested wild cod is no longer made part of ‘the past’. On the contrary, the harvested
wild member of the Gadus morhua family is presented as a valuable resource, a resource
upon which the farmed cod can capitalize. To put it another way, the farmed cod is co-
modified with the harvested wild cod. As is stated in the 2009 cod plan, ‘The perception
and judgment of the cod as a market product depend on the ability to support the farmed,
as well as the wild, cod. They are both high-quality and sustainably governed products’
(RCN/IN/NSRF 2009, 11).

Performing co-modifications

The neoclassical, now quite common definition of economics is that it is concerned with
contributing to an optimal allocation of resources for competing aims. In principle then,
economics does not have any given or natural limits; it can, in principle, be applied to any
sector of society and to any action—as long as this is an action that is responding system-
atically to changes in the environment. However, as Michel Foucault pointed out in his
Collége de France lectures (Foucault 2004), if this is the case, then ‘homo-economicus’
is different from how we thought we knew him. Then ‘homo-economicus’ is no longer
the rational, sovereign character, a figure one should leave alone and ‘laissez faire’ so that
he or she can pursue his or her own interests. On the contrary, the economic man is a
thoroughly governable character, and economics is more about analysing techniques that
act upon the actions of others.

Foucault’s approach here is instructive when it comes to analysing value practices in the
life sciences. I have suggested the notion of co-modification as a way of opening an em-
pirical space for exploring the techniques and the ways in which products are being acted
upon—hence how bodies are being modified. But value practices also ‘act back’ and take
part in modifying the ways in which markets are constructed and the very products that are
offered. Hence, I have worked from the assumption that valuation practices are performa-
tive: they are practices that take part in enacting new versions of reality. Nevertheless, and
as the present innovation story on valuation practices should be fit to demonstrate, there
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are limits to performativity (Asdal 2011; Fourcade 2011a) and co-modifications. Modifi-
cation efforts do not always succeed and they definitely do not always succeed in enabling
values in the form of profitable commodities.

What this suggests is a more open or open-ended approach than a Foucauldian approach
conventionally has inspired. A number of studies at the intersection of economic sociology
and science studies have contributed to opening up the space for less disciplining and more
explorative approaches. Studying innovation documents as distinct valuation agents and
sites for performing values, as this chapter has attempted to do, aim to add to this volume
of work. In doing so, this chapter has argued for adding to such contributions by exploring
further how valuation practices can be grasped not only as social constructions, but also
as object formations. Hence, I have suggested the concept of co-modification, the mod-
ification of biological entities as well as market entities and how such modifications are
intimately intertwined.

Despite careful tending and modification, so far farmed cod has made itself too difficult
and costly to develop into a profitable business (e.g. Aftenposten 2012). Indeed, and quite
ironically, the newly farmed commodity has had to lean on—to collect value from—the
wild.

It never occurred to me that the cod I had bought at the fishmonger could have been a
farmed product. Nor did it occur to me that the fact that I never asked could possibly be
explained by a deliberate market strategy. However, as I later returned to the same store
and asked, the fishmonger replied and said ‘good luck’. He wished the cod farmers all the
luck with their efforts, but so far he would not sell their product because he did not like the
texture of the farmed cod. Hence, highly priced and little praised: values in tension that,
so far, do not enact what was hoped for and invested in.

16



References

Aftenposten. 2012. “‘En Feit Og Fin Og Norsk En’ [A Nice, Fat, Norwegian One].” 12
May 2012, pp. 29–32.

Asdal, Kristin. 2004. Politikkens Teknologier. Produksjoner Av Regjerlig Natur. Oslo:
Unipub.

———. 2005. “Returning the Kingdom to the King: A Post-Constructivist Response to
the Critique of Positivism.” Acta Sociologica 48 (3): 253–61. https://doi.org/10.1177/
0001699305056566.

———. 2008. “On Politics and the Little Tools of Democracy. A down-to-Earth-
Approach.” Distinktion: Scandinavian Journal of Social Theory 9 (1): 11–26.
http://www.tik.uio.no/english/publications/articles/2008-pdf/No16_11-26.pdf.

———. 2011. “The Office: The Weakness of Numbers and the Production of Non-
Authority.” Accounting, Organizations and Society 36 (1): 1–9. https://doi.org/10.1016/
j.aos.2011.01.001.

———. 2014. “From Climate Issue to Oil Issue: Offices of Public Administration, Ver-
sions of Economics and the Ordinary Technologies of Politics.” Environment and Plan-
ning A 46 (9): 2110–24. https://doi.org/10.1068/a140048p.

Aspers, Patrik, and Jens Beckert. 2011. “Value in Markets.” In The Worth of Goods:
Valuation and Pricing in the Economy, edited by Jens Beckert and Patrik Aspers, 3–40.
Oxford: Oxford University Press.

Beckert, Jens. 2011. “The Transcending Power of Goods: Imaginative Value in the Econ-
omy.” In The Worth of Goods: Valuation and Pricing in the Economy, edited by Jens
Beckert and Patrik Aspers, 106–30. Oxford: Oxford University Press.

Callon, Michel. 1986. “Some Elements of a Sociology of Translation: Domestication
of the Scallops of St. Brieuc Bay.” In Power, Action and Belief: A New Sociology of
Knowledge?, edited by John Law. London: Routledge; Kegan Paul.

Callon, Michel, Cécile Méadel, and Vololona Rabeharisoa. 2002. “The Economy
of Qualities.” Economy and Society 31 (2): 194–217. https://doi.org/10.1080/
03085140220123126.

Cochoy, Frank. 2007. “A Sociology ofMarket-Things: On Tending the Garden of Choices
in Mass Retailing.” InMarket Devices, edited by Michel Callon, Yuval Millo, and Fabian
Muniesa. Malden, Mass.: Blackwell.

Cooper, Melinda. 2008. Life as Surplus: Biotechnology and Capitalism in the Neolib-
eral Era. Seattle: University of Washington Press.

Ditlefsen, Anne. 2007. “Tilfeldig Oppdagelse Med Kjempegevinst.” Forskn-
ing.no. https://forskning.no/fisk-fiskehelse-oppdrett-landbruk-stub/2008/02/tilfeldig-
oppdagelse-med-kjempegevinst.

Foucault, Michel. 1970. The Order of Things: An Archaeology of the Human Sciences.
New York: Pantheon Books.

———. 2004. Sécurité, Territoire, Population. Cours Au Collège de France. 1977-78.
Paris: Seul/Gallimard.

17

https://doi.org/10.1177/0001699305056566
https://doi.org/10.1177/0001699305056566
http://www.tik.uio.no/english/publications/articles/2008-pdf/No16_11-26.pdf
https://doi.org/10.1016/j.aos.2011.01.001
https://doi.org/10.1016/j.aos.2011.01.001
https://doi.org/10.1068/a140048p
https://doi.org/10.1080/03085140220123126
https://doi.org/10.1080/03085140220123126
https://forskning.no/fisk-fiskehelse-oppdrett-landbruk-stub/2008/02/tilfeldig-oppdagelse-med-kjempegevinst
https://forskning.no/fisk-fiskehelse-oppdrett-landbruk-stub/2008/02/tilfeldig-oppdagelse-med-kjempegevinst


Fourcade, Marion. 2011a. “Cents and Sensibility: Economic Valuation and the Nature of
‘Nature’.” American Journal of Sociology 116 (6): 1721–77. http://www.jstor.org/stable/
10.1086/659640.

———. 2011b. “Price and Prejudice: On Economics and the Enchantment (and Disen-
chantment) of Nature.” In The Worth of Goods: Valuation and Pricing in the Economy,
edited by Jens Beckert and Patrik Aspers, XIII, 346s. Oxford: Oxford University Press.

Franklin, Sarah. 2007. Dolly Mixtures: The Remaking of Genealogy. Duke University
Press.

Helmreich, Stefan. 2008. “Species of Biocapital.” Science as Culture 17 (4): 463–78.

Jensen, Arne, Sivert Grøntvedt, Harald Skjervold, Ingjald Ørbeck Sørheim, and Eddy G.
Torp. 1985. Å Dyrke Havet. Perspektivanalyse På Norsk Havbruk. Trondheim: Tapir.

Karpik, Lucien. 2010. Valuing the Unique: The Economics of Singularities. Princeton,
N.J.: Princeton University Press.

Kjellberg, Hans, and Claes-Fredrik Helgesson. 2010. “Political Marketing. Multiple Val-
ues, Performativities and Modes of Engaging.” Journal of Cultural Economy 3 (2): 279–
97. https://doi.org/10.1080/17530350.2010.494379.

Knorr-Cetina, Karen. 1995. “Laboratory Studies. The Cultural Approach to the Study of
Science.” In Handbook of Science and Technology Studies, edited by Sheila Jasanoff,
Gerald E. Markle, James C. Petersen, and Trevor Pinch, 140–66. London: Sage.

Kole, A., A. A. M. Schelvis-Smit, M. Veldman, and J. B. Luten. 2003. “Consumer Percep-
tion of Wild and Farmed Cod and the Effect of Different Information Conditions.” Nether-
lands Institute for Fisheries Research (RIVO). http://edepot.wur.nl/151173.

Kurlansky, Mark. 1997. Cod: A Biography of the Fish That Changed the World. New
York: Walker.

Landecker, Hannah. 1999. “Between Beneficence and Chattel: The Human Biological
in Law and Science.” Science in Context 12 (01): 203–25. https://doi.org/doi:10.1017/
S0269889700003367.

Latour, Bruno. 1987. Science in Action: How to Follow Scientists and Engineers
Through Society. Cambridge, MA: Harvard University Press.

Levidow, Les, and Bob Young. 1981. Science, Technology and the Labour Process:
Marxist Studies. Volume 1. London: CSE Books.

———. 1985. Science, Technology and the Labour Process: Marxist Studies. Volume
2. London: CSE Books.

Luten, Joop B., Adriaan Kole, Rian Schelvis, Martine Veldman, Morten Heide, Mats Car-
lehög, and Leif Akse. 2002. “Evaluation of Wild Cod VersusWild Caught, Farmed Raised
Cod from Norway by Dutch Consumers.” Økonomisk Fiskeriforskning 12: 44–60.

Miller, Carolyn. 1984. “Genre as Social Action.” Quarterly Journal of Speech 70 (2):
151–67. https://doi.org/10.1080/00335638409383686.

Muniesa, Fabian. 2011. “A Flank Movement in the Understanding of Valuation.” Socio-
logical Review 59 (S2): 24–38. https://doi.org/10.1111/j.1467-954X.2012.02056.x.

18

http://www.jstor.org/stable/10.1086/659640
http://www.jstor.org/stable/10.1086/659640
https://doi.org/10.1080/17530350.2010.494379
http://edepot.wur.nl/151173
https://doi.org/doi:10.1017/S0269889700003367
https://doi.org/doi:10.1017/S0269889700003367
https://doi.org/10.1080/00335638409383686
https://doi.org/10.1111/j.1467-954X.2012.02056.x


Muniesa, Fabian, Michel Callon, and Yuval Millo. 2007. “An Introduction to Market
Devices.” Sociological Review. Vol. 59.

Muniesa, Fabian, and Anne-Sophie Trébuchet-Breitwiller. 2010. “Becoming a Measur-
ing Instrument: An Ethnography of Perfume Consumer Testing.” Journal of Cultural
Economy 3 (3). Taylor & Francis: 321–37.

Norberg, Birgitta. 2002. “Project Description: Cod Puberty - Age at First Maturation
in Relation to Season, Growth End Energy Acquisition During the First Year of Life.”
Forsiden - Norges Forskningsråd. https://www.forskningsradet.no/prosjektbanken_beta/
#/project/146677.

RCN/IN. 2006. “Plan for a Coordinated Investment in Cod. Farming and Capture-Based
Aquaculture 2001-2010’Consumer Perception of Wild and Farmed Cod and the Effect of
Different Information Conditions.” Research Council of Norway, Innovation Norway.

RCN/IN/NSRF. 2009. “Strategy for Coordinated Efforts with Cod. Farming and Catch-
Based Aquaculture 2010-2020.” Research Council of Norway, Innovation Norway, Nor-
wegian Seafood Research Fund.

RCN/NIRDF. 2001. “Farming of Cod. Strategy for a Coordinated Investment by Snd
and the Norwegian Research Council 2001-2010.” Research Council of Norway, National
industries; district development fund (SND).

———. 2003. “Farming of Cod. Strategy for Coordinated Efforts by Snd and the Nor-
wegian Research Council 2001-2010.” Research Council of Norway, National industries;
district development fund (SND).

Sjögren, Ebba, and Claes-Fredrik Helgesson. 2007. “The Q (U) Alyfying Hand: Health
Economics and Medicine in the Shaping of Swedish Markets for Subsidized Pharmaceuti-
cals.” The Sociological Review 55 (s2). Wiley Online Library: 215–40.

Stark, David. 2011. “What’s Valuable?” In The Worth of Goods: Valuation and Pric-
ing in the Economy, edited by Jens Beckert and Patrik Aspers, 319–38. Oxford: Oxford
University Press.

Taranger, Geir Lasse. 2001. “Project Description: Use of Continuous Light to Delay Pu-
berty in Farmed Atlantic Cod.” http://www.regionaleforskningsfond.no/servlet/Satellite?
c=Prosjekt&cid=1193731566079&pagename=agder/Hovedsidemal&p=1226994216935.

Taranger, Geir Lasse, Manuel Carrillo, Rüdiger W. Schulz, Pascal Fontaine, Silvia Zanuy,
Alicia Felip, Finn-Arne Weltzien, et al. 2010. “Control of Puberty in Farmed Fish.” Gen-
eral and Comparative Endocrinology 165 (3): 483–515. https://doi.org/10.1016/j.ygcen.
2009.05.004.

Taranger, Geir Lasse, S.O. Stefansson, H. Migaud, O. Kah, J.J. Lareyre, M. Carrillo, and
R.W. Schulz. 2005. “Project Summary. Photoperiod Control of Puberty in Farmed Fish:
Development of New Techniques and Research into Underlying Physiological Mech-
anisms (Pubertiming).” http://www.imr.no/pubertiming/__data/page/7985/Summary_
Pubertiming_final.pdf.

Young, Bob. 1985. “Is Nature a Labour Process?” In Science, Technology and the Labour
Process. Marxist Studies. Volume 1, edited by Les Levidow and Bob Young, 206–32.
London: CSE Books.

19

https://www.forskningsradet.no/prosjektbanken_beta/#/project/146677
https://www.forskningsradet.no/prosjektbanken_beta/#/project/146677
http://www.regionaleforskningsfond.no/servlet/Satellite?c=Prosjekt&cid=1193731566079&pagename=agder/Hovedsidemal&p=1226994216935
http://www.regionaleforskningsfond.no/servlet/Satellite?c=Prosjekt&cid=1193731566079&pagename=agder/Hovedsidemal&p=1226994216935
https://doi.org/10.1016/j.ygcen.2009.05.004
https://doi.org/10.1016/j.ygcen.2009.05.004
http://www.imr.no/pubertiming/__data/page/7985/Summary_Pubertiming_final.pdf
http://www.imr.no/pubertiming/__data/page/7985/Summary_Pubertiming_final.pdf


Yoxen, Edward. 1981. “Life as a Productive Force: Capitalising the Science and Technol-
ogy of Molecular Biology.” In Science, Technology and the Labour Process, edited by
Les Levidow and Robert M. Young, 66–122. London: CSE Books.

20


	Abstract
	At the table
	Value making and the modification of markets
	Value making and the modification of biological entities
	Innovation documents as sites for value making and co-modification
	Coordinating, assembling and readjusting: innovation strategies asinnovation devices
	Co-modification as timing
	Co-modifying markets with market research
	Co-modifying the farmed and the wild: Not simply farmed but `fresh cod'
	Performing co-modifications
	References

