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What Is a Crisis? Thinking Through Economy and Ecology

Crises are essential to the reproduction of capitalism. It is in the course of crisis
that the instabilities of capitalism are confronted. (Harvey 2014, 1)

The financial crisis of 2008 triggered an academic and intellectual debate over
whether that particular crisis could mean a change to neoliberalism or a
movement toward a “post-neoliberal” moment (Peck, Theodore, and
Brenner 2010; Springer 2015). The debate then concerned the driving
forces behind the crisis (Davies 2011; Munoz Martinez and Marois 2014;
Sheppard and Leitner 2010) and the alternatives emerging from the Global
South (Radcliffe 2012). Underlining those debates was a return to Marxian
analytics and ideas on crisis and political and economic tools for explaining
the economic crisis of the time.

Around the same time another sort of crisis was unfolding in the marine
waters of the Los Lagos Region of southern Chile. The Immuno Salmon
Anemia (ISA) virus rapidly spread through currents, affecting the production
of Atlantic salmon in the country. The virus outbreak lasted nearly four years
(2007–2011), peaking in 2009–2010, when production fell by 75 percent
(Asche et al. 2009). The ISA virus remains one of the most serious diseases
affecting the industry due to its high mortality rates (97.7 percent in 2009,
according to statistics published by Aquabench on 10 June 2015). The
rapid spread of this virus led to a significant reduction in overall aquaculture
exports; in the case of the Atlantic salmon, the tonnage weight of exports
decreased by 21.7 and 27.5 percent in sales between 2008 and 2009. The
ISA virus hurts the fish (e.g. renal hemorrhage, liver necrosis, splenic conges-
tion) in such a way that it makes them non-tradable (Godoy et al. 2008). In the
Chilean crisis case, this resulted in the closure of production centers, mass
redundancies, and high rates of unemployment in the areas where production
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was concentrated. By then the Chilean salmon industry, once the poster child
of Chile’s neoliberal success given its “non-traditional exporting commodity”
character, had been integrated into the global marketplace. The incomes gen-
erated by this integration, which contributed to improving the standard of
living, especially in some rural, isolated regions, became exposed as encom-
passing all of the failures and contradictions that neoliberalism can hold: vola-
tility, geographic inequality, and resource dependence. Simply put, the ISA
meant that firms could not trade salmon and were left unable to meet their
financial commitments to investors or banks. As scholars concerned with
the salmon industry and the territorial impact it has had on Chile’s rural com-
munities, we began to understand the economic and social implications of the
crisis but kept facing the need to understand salmon biology as central to
explaining the crisis.1 The questions that kept coming back to us were:
What is a crisis? What kind of crisis was the ISA virus?

The ISA viral disease turned into a crisis for two reasons: first, the Atlantic
salmon (Salmo salar) is both the most exported and the most profitable
species of fish, and second, the production cycle is eighteen months long
and at least 50 percent of production costs come from feeding the fish. This
was not directly paid by the salmon companies but instead by loans from
banks, which freely offered capital to salmon companies before ISA appeared
because of the apparent success of the industry. This condition is key to
understanding the ISA crisis as a capitalist crisis of realization: as the
salmon companies and banks were not able to realize the value of the invested
capital, this capital spawned high mortality rates.

In brief, the ISA crisis began first as an environmental crisis (caused by the
inability of the ecosystem and animal biology to withstand the conditions of
the stress they were under), which became a financial crisis of realization
(understood as companies’ inability to complete the cycle of circulation and
accumulation of capital and thereby repay loans). As of 2015 most accounts
from the industry claim that the ISA crisis is over because production levels
are back to pre-crisis levels. However, whereas price volatility has become a
new challenge for the weakened financial state of most firms, environmental
and sanitary threats (in the form of new viruses) are also importantly decisive
for understanding the industry’s current accumulation cycle.

Peralta et al. (2014), in their analysis of the ISA crisis, use ecological
Marxism to debate the industry’s evolution, although they conclude that
the ISA virus crisis reinforces the notion that “the internal logic of capitalism
is incompatible with the ecosystems that sustain human life” (2014, 37). We
disagree: ecosystems are part of the internal logic of capitalism. Following
Moore (2011), we argue that the realization crisis and the ecological crisis
that the ISA virus provoked became a single ecological realization crisis,
which forced an industrial restructuring of conditions of production, thus
pushing forward the a new round of capital accumulation. In what follows,
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we will examine theoretical discussions on crisis and empirical data on how
the ISA crisis evolved in the Chilean salmon industry to support our argument
that to understand the ISA crisis, we need to think about capitalism as an eco-
logical system.

Problematizing the Meaning of Crisis

Harvey (2014, 1) holds that “It is in the course of crises that instabilities of
capitalism are confronted.” The understanding of “crisis” is an essential
step in the analysis of capitalist societies. It is in those moments of “creative
destruction” that capital reinvents itself into new forms of accumulation
and their associated socio-environmental consequences. Despite that central
role, there is still a wide margin for a thorough discussion on the ecological
side of crisis. This section aims to discuss crisis through the concepts of con-
tradictions and capitalism as a world-ecological regime proposed by Moore
(2011), following the debates from O’Connor (1987), Moore (2011), Smith
(1984), and Foster and Clark (2009), who have produced important contri-
butions to this field.

Broadly understood, Marx’s theory of economic crisis “is that ‘the contra-
diction, specific to capitalism, between exchange value and use value pro-
duction,’ means that capital periodically creates its own ‘internal barriers’ to
economic expansion, and therefore that ‘the limits of capital is capital
itself’” (O’Connor 1987, 50). Marx (1873 [1987]) states that one kind of
crisis is the realization crisis, which arises from the exchange process. In
monetary form, this process begins with the transformation of money (M)
into a commodity (C), and such a commodity (C) is transformed again
into money (M′). If M′ has a higher value than M, then capital was realized
because capital is equal to the value of the initial money in addition to the
surplus value. However, if M′ has the same or lower value as M, there is a
realization crisis.

This general idea of crisis must be analyzed along with certain factors
which trigger crisis. We would like to propose a closer examination on the
notion of environmental crisis and its relationship with economic crisis.
This term has been extensively used to discuss issues of climate change,
food, conservation, urban sprawl, etc., but the focus has generally been on
the process more than the concept (Castree and Christophers 2015; Klein
2014). In ecological Marxism, we have a broader debate on nature and
crisis, whereas O’Connor (1998, 177) specifically has theorized the second
contradiction of capitalism. The latter states that

when individual capitals lower cost—for example when they externalize costs
onto conditions of production (nature, labor power, or the urban)—with the
aim of defending or restoring profits, the unintended effect is to raise costs
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on other capitals (and, at the limit, capital as a whole), thereby lowering
produced profits.

The second contradiction of capital emerges as a liquidity crisis, and its cause
is the “self-destructive appropriation of labor power, urban infrastructure and
external nature” (177).

O’Connor discusses the ways in which economic crisis connects with eco-
logical crisis (as mutually causing), yet scholars usually understand ecological
crisis loosely in terms of natural resource depletion, pollution, or ecological
problems of a certain severity. O’Connor’s analysis maintains the distinction
as two separate spheres, where the first is a matter of concern for industrial–
financial economies and the latter for those extractive economies that rely on
raw nature. But what if we think of them as one?

Moore (2011) criticizes O’Connor for not going far enough on his analysis.
Thus, he proposes thinking of capitalism as a world-ecology regime: “capital-
ism does not act upon nature so much as develop through nature–society
relations. Capitalism does not have an ecological regime; it is an ecological
regime” (Moore 2011, 1). In those terms we also agree with Moore, in that
the notion of ecological crisis is problematic insofar as there is not a single
environment, and ecological relations are constantly changing. Instead, we
propose thinking about the ecological contradictions (Bridge 2000) that
nature poses for capital accumulation as a more concrete point of departure
for analyzing the relationships between the economy, nature and capitalism
in a world-ecological regime. We understand contradictions in “a ‘strong
sense’ to capture the structural and logical—as opposed to the contingent
and empirical[—]nature of the relationship between commodity production
and the natural environment” (Bridge 2000, 238). Identifying the contradic-
tions of capital accumulation posed by ecological systems may help us to visu-
alize the material shapes of capitalism as a world-ecological regime. More
recently, Moore (2015, 275) has offered the idea of negative value as a way
to distinguish between “old” and “new” contradictions, to explain the chan-
ging ways in which nature becomes a challenge for accumulation: “as the bio-
sphere internalizes capitalism’s contradictions, and now, capitalism
internalizes biospheric changes.” In other words, the type of contradictions
that nature becomes in today’s accumulation strategies requires new ways
of thinking about economic and ecological crisis.

In this section, we prefer to talk about ecological contradictions rather than
ecological crises to better understand the political and economic processes
triggered by ecological deployments, for three reasons. First, the lack of
crises does not eliminate the existing contradictions; in fact, the presence of
crisis exacerbates them. Second, the ecological contradictions are the material
evidence of the existing obstacles for capital accumulation. Finally, we under-
stand ecological crisis as evidence that the existing contradictions require a
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new form of solution. Therefore, it is extremely necessary to clarify how capi-
talist contradictions are founded on the ecological system.

On Contradictions and Ecology

Harvey (1996) defined contradictions as processes that are mutually and sim-
ultaneously supporting and undermining each other. In 2014, he expanded
his analysis of contradictions by identifying seventeen contradictions of capit-
alism: seven “foundational,” seven “moving,” and three “dangerous.” The con-
tradiction in nature–capital relations derives from many reasons, but it is
explained by the fact that even exhausted or deeply degraded ecological
systems are included in the processes of capital accumulation. Thus, although
nature is considered among the dangerous contradictions, Harvey (2014, 246)
claims that capitalism has a long history of “successfully resolving its ecologi-
cal difficulties.” However, this contradiction remains dangerous because there
are no guarantees that capitalism will successfully resolve its ecological diffi-
culties in the future. There is a huge amount of uncertainty about this contra-
diction because today’s environmental risks are more dangerous and yet the
capitalist accumulation cycle continuously increases, further increasing the
danger into the extreme.

Capitalism’s previous success rate leads Harvey (2014, 247) to argue,
“Capitalism is a working and evolving ecological system within which both
nature and capital are constantly being produced and reproduced.” Further-
more, Harvey proposes to contrast the seven foundational contradictions2

with their impact on nature to expose the material and distinctive ecosystem
features that a particular capitalist system endeavors to create. In this sense,
authors like Smith (2007) have argued that nature is nothing else than an
accumulation strategy.

Bridge (2000) examined ecological contradictions from a regulation theory
perspective to illustrate how social institutions deal with contradictions of
commodity production to secure capital’s continuous access to resources.
As was said above, Bridge calls for capturing the “structural and logical,” as
opposed to the “empirical and contingent,” essence of capitalist ecological
contradictions. What we find interesting from this work is the way in
which Bridge discusses ecological transformations as an essential part of capi-
talist accumulation since they force institutional and technological adap-
tations to perpetuate accumulation. Bridge identifies three contradictions
that mining presents to capital accumulation, but his focus is more on the
institutional arrangements to overcoming challenges and the way in which
ecological transformations become new forms of accumulation.

Another author discussing capital contradictions and ecology is John
Bellamy Foster (2002) and Foster and Clark (2009), who argues that capital
contradictions stem from capital’s internal laws of motion, and that those
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contradictions are precisely the challenges threatening the integrity of the eco-
logical system. He proposes thinking about ecological contradictions by start-
ing with Marx’s idea of metabolic interaction. He also notes that while the
second contradiction literature (O’Connor 1998) acknowledges the role of
nature in capitalist crises, it is an economic form of crisis that it discusses.
Nevertheless, capitalism can still profit from environmental degradation:
“there is no natural feedback mechanism that automatically turns environ-
mental destruction into increasing costs for capital itself” (Foster 2002, 12).

On Crisis and Ecology

As the concept of contradictions has proven helpful for considering ecological
crises within capitalist economies, we propose inserting it into Moore’s (2011)
conceptualization of capitalism as a world-ecological system. Although he
prefers to talk about ecological transformations rather than environmental
crises, Moore discusses crises as moments that allow us to “specify turning
points from one mode of production to another and to illuminate qualitative
transitions from one phase of capitalism to another” (11).

As an ecological system, capitalism is understood as “the web of relations
interconnecting value accumulation with the socio-ecological relations that
variously enable and limit the endless accumulation of capital” (Moore 2011,
20). In this system the accumulation of capital is intertwined with the pro-
duction of nature in such a way “as to make one unthinkable without the
other.” In his long essay, Moore goes into deep detail to make his point by
reviewing capitalism’s historical development. However, the questions arise:
How does this web of relations work on a more concrete scale? What kind
of ecological interactions are triggered by accumulation strategies, and how
does the nature produced through that exchange respond in times of crisis?

We argue that the ecological contradictions associated with a concrete
accumulation strategy are essential for answering those questions but also,
as Moore said, are more fundamental to “illuminate epochal transitions” of
capitalism and its ecological transformations.

Thus, while Moore proposes starting from the theory of value to describe
capitalism as a world-ecological system, we start from identifying ecological
contradictions in a concrete industry, at the local scale, to explain the dialec-
tical process through which capitalism solves its crises by pushing into a new
phase of accumulation.

Salmon Industry in Chile—Ecological Surplus in a Frontier
Economy

Salmon is an exotic species in the Chilean ecosystem. It entered the country as
a commodity through a joint initiative between the Chilean and Japanese
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states in the early 1970s to stimulate economic development in the Los Lagos
Region (Barton and Floysand 2010; Barton and Murray 2009; Montero 2004;
Phyne and Mansilla 2003; Vage 2005). From a scholarly point of view, what
made the history of salmon production in Chile interesting is that in a brief
time, economically, Chile became the second largest world producer of
salmon right after Norway, and ecologically, the salmon managed to adapt
to different conditions than their original conditions.3 By 2007 the Chilean
salmon industry exported 700,000 tons annually (USM$2500) (Katz,
Lizuka, and Muñoz 2011), representing 70 percent of fishing exports.
Nearly 15 percent of the economically active population in the region
worked for the salmon industry in 2010 (Pascual Arias 2010).

Salmon production in Chile must be contextualized as part of a global food
production and consumption market, meaning a global industry with geo-
graphically defined producing and consuming countries, highly specialized
in terms of technologies, markets, and price sensibility. As such, salmon pro-
duction has similarities to livestock, agriculture, or any industrial-size process
of producing food, all of which tends to deepen environmental degradation as
well as increase social inequality (Weis 2013). Additionally, like livestock pro-
duction, salmon farming obviously has a 100 percent mortality rate at the end
of production chain because it involves meat trade. Although the official story
of the salmon industry in Chile is a tale of pioneers and modernization, it is
tainted with several crises that could have raised alarms: along the booming
exports of the 1990s were dumping accusations from US producers (1997)
and the EU (2002), an accusation of using malaquite (fungal treatment) by
Dutch traders (2004). Despite that in 2001 the government implemented an
environmental regulatory framework for aquaculture (RAMA for its
acronym in Spanish), these accusations were also considered by environ-
mental non-governmental organizations (NGOs) (such as Oxfam, Terram,
or WWF) in Chile, who since the early 2000s started campaigning against
the salmon industry to demand greater environmental and labor regulations.
Producers claimed that they were the only industry with a specific environ-
mental framework, but critics quickly pointed the loopholes of the regulation
(reports were due only once a year, by consultants hired by firms, only
measuring oxygen conditions without checking other criteria, with lack of
state oversight capacity). In this context, in 2006 the Fishing Committee of
the Chilean Congress organized a special investigation into the industry,
and in their final report (2007) they acknowledged the existence of serious
problems in the labor side but could not agree on the environmental
impacts of the industry. This brief outlook shows that the trajectory of the
Chilean salmon industry had enough signs of the importance of the environ-
ment for its accumulation process, furthermore, when we considered that
globally the salmon industry faced sanitary crisis (ISA outbreaks) in the
1990s.4

CAPITALISM NATURE SOCIALISM 7

D
ow

nl
oa

de
d 

by
 [

T
he

 S
ta

te
 U

ni
ve

rs
ity

 o
f 

N
ew

 Y
or

k]
 a

t 1
1:

41
 1

4 
A

pr
il 

20
16

 



In terms of the composition of the industry today, it is horizontally concen-
trated and vertically integrated (i.e. each firm controls the whole value chain
from the egg to the frozen salmon). This means that the five largest companies
in 2008 concentrated 73 percent of the culture surface nationally, 53 percent
of the marine concessions, and 50 percent of national exports (Katz, Lizuka,
and Muñoz 2011).

The salmon production cycle demands the configuration of three different
ecological conditions: fresh water, estuarine waters, and salt water. This is one
of the reasons for why the Los Lagos Region (see Figure 1) was such an
optimal spot for salmon production. It had within close range each of these
in abundance, plus an important abundance of cheap labor in the form of a
subsistence agriculture economy that was in crisis at the time. Importantly,
besides water—the essential means in which its production takes place—
salmon requires a specific temperature and luminosity to grow. It is in the
marine water stage that salmon accumulates capital, and therefore, for the
industry to be successful, it was essential that access to those production con-
ditions was granted in the most convenient terms.

The state played a key role in providing and facilitating access to those con-
ditions to salmon pioneers in the early stages of the Chilean salmon industry
by granting perpetual “marine aquaculture concessions” for free to any who
requested one (Bustos-Gallardo 2013). Later on, as the industry grew, the
state assisted the industry by accepting and fostering a system of self-regu-
lation. Only in 2001, after a long campaign by the environmental NGOs,
did the state and industry put in place an environmental regulatory frame-
work (RAMA—for its acronym in Spanish) that only measured oxygen con-
ditions below the cages once a year (Leon 2006; Leon et al. 2007). If the oxygen
conditions were unfavorable (eutrophication), the operation needed to close
for a year. This criterion was considered insufficient by scientists for assessing
the full extent of the environmental impacts that the salmon industry pro-
duced on the ecosystem because it did not consider water currents or the
aggregated effect of many operations in the whole ecosystem. It was only in
2008 and because of the ISA crisis that the state acknowledged the need for
stronger regulations.

The point we want to make here is that the evolution of the salmon indus-
try was strongly supported by the Chilean state not only by providing insti-
tutional conditions (e.g. regulatory frameworks and subsidies) for the
industry to succeed but also by granting access to the ecological conditions
for the needed accumulation (e.g. marine waters). In doing so, however,
several ecological contradictions emerged. In the following section, we
discuss in detail those contradictions and how they help us understand capit-
alism as a world-ecology regime.
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Figure 1. Los Lagos Region and salmon farms distribution. Map prepared by Tomás Silva R.
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Finding the Ecological Contradictions—the ISA Virus Crisis and
Its Economic Impacts

Like other extractive industries, in salmon production, the money (M) is
turned into a natural resource, which is the commodity in the exchange
process. More precisely, in salmon production, the investor’s money (M)
goes into the process that involves creating and developing salmon until
they become large enough for the market. At that point money (M) is
exchanged for the salmon (C) and the bet of capital realization relies on the
salmon growth. If a salmon grows healthy and large enough, it reaches a
good exchange price, and the final money (M′) has a convenient surplus for
the investor.

Because capital realization (M′) relies on the proper growth of the salmon
(C), the ecological system is integral to capitalist production. The salmon’s
growth must be developed in production centers located in the ocean,
which operate as the ecological system wherein the salmon’s capital gains
its surplus. As Moore (2011) notes, it does not make sense to calculate separ-
ate analyses between the ecological and economic crises within capitalism
because capitalism is both economic and ecological.

In this ecological system, the salmon grows up in a cage where it cannot
escape, although it is in contact with sea currents. Such characteristics
define the salmon’s ecological system as a two-faceted system. On the one
hand, the sea’s ecological conditions are proper for salmon growth and devel-
opment, which therefore allows for capital realization and increased surplus.
On the other hand, many viruses and diseases move by means of sea currents.
The salmon diseases are the main risk to production because they make the
salmon die before they reach an attractive commercial weight or even
before they reach the minimal commercial weight. Consequently, the
salmon’s ecosystem shows an essential contradiction between capital and
nature because capital realization absolutely depends on the ecological con-
ditions. Although the sea has certain conditions that allow and enhance the
capital realization of salmon production, it also contains many viruses that
are harmful for such realization.

This “two-faced” condition of the salmon production ecological system
defines its contradictions. Nevertheless, to better understand how this contra-
diction operates, it is necessary to go deeper into the process of capital realiz-
ation on salmon production. We argue that this indissoluble contradiction
between capital and nature in capital realization has three specific dimensions.

The Ecological Contradictions of Salmon Production

First contradiction—“more days in sea increase salmon weight but increase
disease risk.” In salmon production it is necessary to let the fish in sea
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water for a certain number of days until they gain enough weight. Specifically,
Atlantic salmon—the most exported salmon variety from Chile—needs 18
months in the cage, whereas Coho salmon needs between nine and twelve
months. As we stated above, salmon exchange value at the market is
defined by the fish weight. Therefore, the higher the weight, the higher the
price and, finally, the higher the M′. Although there are diminishing
returns in the relation between growth and investment after eighteen
months, it is necessary that the salmon grow as much as possible during
the eighteen months to increase the surplus. However, during the growth
phase, the salmon is exposed to many threats, including diseases, and there
is a huge rate of mortality. Every day of the growth phase means a risk for
capital realization. Nonetheless, salmon investors need enough days in the
growth phase to actually reach the realization value.

The second contradiction—“the higher the density, the higher the return
but the higher the risk of contagion”—is based on the capitalist tension of
quantitatively maximizing M′ in contrast to M by increasing C as much as
possible. In the salmon case, this is translated into the highest density per
cage for its commercialization. Insofar as what are traded in the market are
kilos, not units, of salmon, what the salmon capitalist wants is for each
growth center to have the highest rate of kilos per cubic meter. Nevertheless,
this higher kilogram’s concentration means more fish in a smaller space,
which represents a risk for sanitary outbreaks and infections. Therefore, the
contradiction lies in the fact that the highest density per cage also represents
the lowest biosafety levels.

The third contradiction—“the higher the spatial concentration, the lower
the production costs but the higher the ecological exhaustion”—refers to
the interest of the salmon capitalist in reducing production costs (in the inter-
est of increasing M′) by spatially concentrating the production centers as well
as the different stages of the production chain. The lower the distance between
pisciculture—where the first stages of growth take place (smoltification)—
growing centers and processing plants, the lower the costs. However, the
spatial proximity also implies a higher stress on the local ecosystem, which
may result—as in any other intensive monoculture industry—in nutrient
depletion and waste concentration. The spatial concentration also involves
decreasing rates of return regarding the size of fish, which therefore results
in a lower valorization of the commodity. The contradiction is that the
spatial concentration tends to put extra pressure on the local ecosystem
and, as a consequence, generates decreasing returns.

The Ecological Contradictions and the ISA Crisis

The aforementioned contradictions are constants in the realization process of
salmon capital. The economic and ecological processes of salmon production
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in Chile had its worst crisis of realization in 2007–2009 with the appearance of
the ISA. The ISA affects only Atlantic salmon, and it causes serious economic
loses in production, as was experienced by Norway, Scotland, Canada and the
US (Alvial et al. 2012). The first outbreak of ISA was recorded in a growth
center during the Marine Harvest in July 2007, and the last outbreak from
the same epidemiological cycle was reported in September 2010 (Alvial
et al. 2012). By the onset of the crisis, salmon firms had developed a very suc-
cessful production process in which the three contradictions were at the point
of maximum return. In other words, when M′ was larger than M.

In terms of the first contradiction, although there is no concrete evidence of
the exhaustion of the marine ecosystem, by the time of the early stages of the
crisis salmon capitalists had to give the fish longer times in the ocean each
production cycle to reach proper commercial size (see Table 1), but even
so, they were still harvesting smaller fish. As a consequence, by 2007
salmon producers were producing up to the limit of days in the water for
the salmon to reach a commercial trade weight.

As for the second contradiction, the lack of regulation on production and
the goal of maximizing return on investment pushed salmon firms in Chile to
increase cage densities above 31 kg/m3 (SUBPESCA 2012). As a parameter for
comparison, cage densities in Canada vary between 14 and 18 kg/m3, whereas
those in Norway do not exceed 25 kg/m3, where Norwegian producers also
control for maximum biomass and carrying capacity per growth center
(SUBPESCA 2012).

The third contradiction also needs parameters for comparison. Unlike
Norwegian growth centers (the main world producer), where centers are dis-
tributed along 1700 km of coastline, in Chile 87 percent of the industry,
including all the productive stages of the salmon production cycle, is concen-
trated across no more than 300 km of coast. It is in Chile’s inner sea, the
Reloncaví Estuary, and nearby areas where salmon farm concentration is
highest (Katz, Lizuka, and Muñoz 2011; Montero 2004).

The ISA crisis unfolded at the extreme point where M′ could reach its
maximum value and when the three contradictions peaked. Although there
are a series of viruses affecting Atlantic salmon production, such as Caligus
and Septicemia rickettsial salmonídea, the ISA virus took the form of a crisis
due to its rapid expansion (Bustos 2012; Katz, Lizuka, and Muñoz 2011),
high mortality rates (28 percent in 2007, 39 percent in 2008, and 32 percent
in 2009; according to Katz, Lizuka, and Muñoz 2011), and the mandatory

Table 1. Number of days in water and average weight per smolt of salmon.
2003 2004 2005 2006 2007

kg/smolt 3.71 3.66 3.57 3.34 3.14
Number of days in-water 487 497 484 488 543

Source: Katz, Lizuka, and Muñoz (2011).
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disposal of harvested salmon from infected centers, which was imposed by the
ISA contingency plan that was implemented by SUBPESCA starting in August
2007 (Katz, Lizuka, and Muñoz 2011). These three factors sealed the fate of the
capital invested by salmon farmers as unrealizable, insofar as the virus meant
that only a third of the salmon could be used in trade.

Although there is no official data regarding the level of debt of firms, there
are some sources which help us to illustrate crisis impacts. For example, banks
stated that salmon firms and their suppliers owed them close to US$3000
million at time of the ISA crisis (Historia de la Ley N°20.434 2010). Conse-
quently, due to the large debt of salmon firms, there were massive layoffs. Sal-
monChile—a salmon business association—stated that 13,500 workers lost
their jobs, while CONATRASAL—a salmon workers’ union—pointed out
that unemployment amounted to 25,000.

As the ISA virus quickly spread through the marine currents, it reached all
farms with Atlantic salmon, the most profitable species in terms of export
(Table 2). The firms faced a crisis of realization mainly because at least 50
percent of production costs associated with Atlantic salmon production is
for their feeding. As a consequence, for the firms, all investments made
during the 14–18 months of the salmon growth stage were lost. A former
salmon manager said this:

Finally, the fishes dying were already fed, and therefore those dead fish meant
that all that money was thrown at the sea like a briefcase of money, fishes that
were weighing a kilo, 800 grams, 500 grams and that had been fed for over a
year. Considering that, it is money that you just throw into the sea.

Therefore, the salmon investment (M) destined for fish (C) was lost when the
salmon did not complete their growth cycle and were unable to equal or
increase M to M′. The salmon M was “thrown into the sea” and failed to

Table 2. Exports by firm (USM$) and tons and infected centers.
Firm Exportation (US$ thousands) Exportation (net tons) Infected centers

Marine Harvest 323,370.70 52,657.90 46
Aquachile 251,544.30 42,334.30 30
Multiexport 172,332.00 25,829.10 17
Mainstream 167,232.50 31,032.50 21
Camanchaca 159,319.20 21,243.30 18
Cultivos marinos chiloe 122,461.40 19,422.00 8
Los fiordos 103,077.80 20,068.10 13
Salmones Antartica 99,536.80 18,850.50 4
Acuinova 76,451.00 13,958.30 6
Invertec 61,930.60 9105.70 10
Trusal 58,379.10 12,650.80 6
Ventisqueros 55,402.40 9965.90 2
Pacific star 47,244.50 10,242.00 6
Friosur 45,202.50 8942.10 7
Cultivos Yadran S A 45,170.30 6535.40 2

Source: Katz, Lizuka, and Muñoz (2011). www.infotrade.cl.
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realize. The main cause of such failure was because the contradictions of C
were stretched to the point in which the environment carrying capacity was
unable to meet accumulation goals.

The Crisis Is Gone, but the Contradictions Are Not

Because of the crisis, the industry reduced its production from 700k tons per
year in 2007 to 300k in 2010 (Katz, Lizuka, and Muñoz 2011). However, by
2013 the industry was back on a path to recovery, producing and exporting
700k tons, which led industry executives to call for a “salmon 2.0 era”
where mistakes would be assumed and standards improved.

However, beyond the tons exported, control of the effects of the ISA virus
crisis is debatable. Salmon firms are still highly indebted; thus, although the
ISA virus may be under control, the finances of salmon firms are not yet
settled. Although the increasing exports show that the firms are realizing
salmon capital (M′), new diseases and changing market conditions represent
new threats for the still weakened industry.

The industry as a whole has been forced to implement changes in pro-
duction practices to address these contradictions. On the one hand, the indus-
try actively looked to the state to become a key guarantor of their sanitary
practices. The evidence of this is the new sanitary regulatory framework
(Aquaculture law n° 24.434 of 2010) that increased regulatory procedures,
sanctioned state powers, and authorized oversight and professional staff for
state agencies responsible for the industry. On the other hand, the industry
understood that there were risks inherent in the production process directly
linked to the identified contradictions. This forced them to better understand
salmon virology, assimilate in their work better sanitary practices, and share
knowledge between firms to collectively secure realization of capital for each
firm. This second transformation was also pushed by the banking system as a
condition to renew loans and reignite production.

As Table 3 summarizes, despite these institutional changes, the abovemen-
tioned contradictions remain. First, this is because the characteristics of the

Table 3. Ecological contradictions of salmon production and institutional responses in
Chile after crisis.
Contradiction Institutional response

Days to growth/contagion risk Sanitarium management areas; regulation on fish stocking rates
based on risk score; other specific regulations regarding contagion
and diseases management

Farm density/contagion risk Density regulation between 15 and 18 kg/Mts³
Spatial concentration/ecological
exhaustion

“Freezing” aquaculture permits in specific zones (Los Lagos Region
definitely and in Aysen Region temporarily)

Note: Prepared by the authors.
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ecological systems in which the salmon industry operates remain the same.
This means that the industry must live alongside other beings and pathogens
existing in that environment. There is a fine equilibrium between the number
of salmon in the sea and the ecological conditions that support them, which
may be modified by unexpected happenings (e.g. volcano eruptions, rise in sea
temperature, algae bloom, etc.).

As a second point, the direct relationship between capital realization (M′),
spatial concentration, and cage density with the increased exposure to patho-
gens that are dangerous for production implies that, although there may be
higher yields, risk of pathogens becomes an essential feature of de-
concentration.

More concretely, the three identified contradictions remain, for the most
part, unaffected. The first one, the relationship between days-to-grow and
risk of contagion, is still in effect but with new diseases. Although mortality
rates have diminished (Table 4), they are still one of the main challenges to
production. It is important to notice that the main goals of the new regu-
lations on aquaculture look for contagion management. However, although
the new regulation directly addressed ISA patterns of contagion and
control, there are other highly pervasive pathogens that cause mortalities
that do not respond well to the sanitary measures defined during the crisis.

The second contradiction, which establishes the relationship between farm
density and risk of contagion, was at the heart of the regulatory changes but
also at the heart of the divide within firms. It took nearly five years after the
crisis for the administrative regulation to be approved (Title XV from DS n°4
MINECON 2013), and only in 2014 did its full enforcement begin (establish-
ing densities between 15 and 18 kg/m3). The main contention was that the
figure represents practically half of the existing density pre-crisis (SUBPESCA
2012), which is why it was fought by salmon producers to the last minute.
Although they acknowledged the contraction, they were not willing to
accept a state-enforced, predetermined density that would affect their
accumulation capacity.

The third contradiction, in which spatial concentration reduces production
costs but increases ecological exhaustion, is also thriving. After the crisis the
industry expanded production to the southern regions of Aysen and Magal-
lanes, which were “pathogen free,” as a way to reduce the risks. However,
the fact that the pathogens and the ISA appeared in those “new” regions
shortly afterward, the fact that the industry is still spatially concentrated in

Table 4. Mortality rate of Atlantic salmon in Chile.
Year 2008 2009 2010 2011 2012 2013 2014

Mortality rate 74.7% 97.7% 6.5% 6.5% 12.1% 19.1% 12.4%

Source: http://www.aquabench.com/wp-content/uploads/2015/08/Mortalidades2008-2014.xlsx. Accessed
on 10 June 2015.

CAPITALISM NATURE SOCIALISM 15

D
ow

nl
oa

de
d 

by
 [

T
he

 S
ta

te
 U

ni
ve

rs
ity

 o
f 

N
ew

 Y
or

k]
 a

t 1
1:

41
 1

4 
A

pr
il 

20
16

 

http://www.aquabench.com/wp-content/uploads/2015/08/Mortalidades2008-2014.xlsx


Los Lagos due to the “freezing” of aquaculture permits in those two regions,
and the fact that processing plants and labor are still concentrated in Los
Lagos makes this contradiction hard to overcome.

Conclusions

In this paper, we have aimed to engage with Jason Moore’s idea of under-
standing capitalism as a world-ecological regime by examining the experience
of the Chilean salmon industry undergoing the ISA virus crisis in 2008. The
case shows how the production of salmon showcases clear ecological contra-
dictions for accumulation and that the virus represents a moment of breaking
with the accumulation pattern based on cheap salmon (biophysical rent).

If we are to follow through with understanding capitalism as a world-eco-
logical regime, then we can say that the realization crisis that the Chilean
salmon industry faced in 2008 was in reality an ecological realization crisis,
considering that the material biology of the salmon was unable to be trans-
formed into an accumulation process but also because of the incapacity of
firms to realize investment put into the body of the salmon. Beyond the
ISA crisis, the contradictions of salmon production remain steady during
the entire history of the Chilean salmon industry. In this paper, we have ident-
ified three “fundamental” contradictions affecting the industry before and
after the crisis, although more will surely emerge in the future. The ISA
crisis, as a realization crisis, was a critical episode that showed the possible
scope of the contradictions of salmon production. However, as well as
being inherently linked to capital realization, those contradictions are essen-
tially grounded in both ecological and economical processes. The theoretical
and methodological distinctions between ecological and economic crises
involve a useless bias, which only tarnishes our understanding of capitalism.
Therefore, a systematic understanding of capitalism as a world-ecological
regime demands the untangling of the way in which ecological contradictions
are dealt with during crises. Unlike livestock production (Weis 2013), which is
entangled in several world-ecological contradictions but has not yet developed
into a crisis, the ISA shows how such contradictions release an actual crisis. In
this context, threshold analysis between contradictions and crisis promises to
be a fertile research field.

The institutional changes that were implemented—sanitary measures
(such as density control, disease treatment protocols), spatial reorganization
of production (neighborhoods and freezing of new concessions), and
increased state control (more budget and personnel for state agencies respon-
sible for the industry)—were helpful for reigniting a new cycle of accumu-
lation. However, they have not solved the identified ecological
contradictions. Furthermore, state control on spatial terms has had a huge
effect because the industry has placed the ownership and management of
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aquaculture concessions into competition, given the state-sponsored suspen-
sion of new concessions. Those firms who own concessions are in a better pos-
ition to face the new institutional conditions for accumulation.

Ecologically, the Chilean salmon industry is looking for a new stage of
development. It is aiming to produce a “super salmon”—disease-resistant
and with a genetically sped-up growth rate and so also reduced pathogen
exposure time. This “super salmon” involves an expensive and difficult bio-
logical process and also requires time. Therefore, the new ecological stage
will not arrive soon.

If anything, the salmon case shows that, at least in Chile, the new cycle of
accumulation post-crisis is not moving toward a “post-neoliberal” moment,
but toward what can better be described as a deepening of the extractive
and resource-based economies of the early 20th century, where ecological
and labor exploitation were at the forefront of any accumulation strategies
in Chile and other South economies. The increased role of technology in
addressing ecological contradictions (in the form of genetic modifications,
for example) merely acknowledges the strategic importance of ecological
knowledge and control for any accumulation strategy in this kind of industry.

Notes

1. Data and evidence for this paper were collected as part of Fondecyt-Iniciacion
11121451 “La Región de Los Lagos tras la crisis del virus ISA, desafíos para el
desarrollo Regional.” Data for this paper involved in-depth interviews with
industry leaders, managers, and academic experts (17), and field visits to
salmon farm operations and labs to learn about the salmon production
process and analysis of econometric and statistical data obtained from official
government sources, industry media outlets, and specialized press.

2. The seven foundational contradictions are: Use value vs. Exchange value, social
value of labor and its representation by money, private property and capitalist
state, private appropriation and common wealth, capital and labor, the contra-
dictory unity of production and realization, and capital as a process or a thing.

3. Indeed, salmon production in Chile during 2007 reached almost the same
amount than Norway. This salmon production increase from Chile has
shown a shift on the geographical structure of salmon’s value chain (Constance
and Jentoft 2011).

4. The first outbreak of the ISA was registered in Norway in 1984 (Alvial et al.
2012), with subsequent outbreaks registered in Scotland, Canada, and US in
the 1990s (Arestizábal 2012; Alvial et al. 2012).
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