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a b s t r a c t
Through a case study of Egypt’s agri-food industry this paper examines biosecurity as a set of technologies, institutions, and practices that attempt to govern national agri-food industries and global agri-food
trade by marrying a political economy perspective and an analysis of ‘nature–society relations’.
Consistent with other agri-food industries in the global South, Egypt’s agri-food industry has undergone
waves of corporate consolidation during the neoliberal period. By detailing the growth of the poultry
industry and the endemic spread of HPAI H5N1 (avian ﬂu), this paper presents an argument that the
industry grew and consolidated through emergent and recurrent zoonotic and plant diseases, the management of which has been governed in part by biosecurity measures.
Ó 2015 Elsevier Ltd. All rights reserved.

Introduction
In early February 2014 in Egypt, following the violent commemoration of the third year of the country’s revolution, the Ministry of
Health announced death and illness from the H1N1 virus (swine
ﬂu). This announcement marked the ﬂu’s dramatic re-entry into
the country after government culling of the pig population ﬁve
years earlier, in frenzied anticipation of the highly contagious ﬂu’s
global March. This was the latest bout of infections of emergent
and recurrent diseases during and outside the inﬂuenza season.
In 2012 a new strain of foot-and-mouth disease ravaged cattle
and other hooved animals in the Nile Delta (Reuters 22 March
2012; Garrett and Cook, 2012), and half a decade earlier the avian
ﬂu (H5N1) made a grand entrance onto the country’s poultry complex. Emergent and recurrent diseases have become increasingly
virulent during the last couple of decades, and have affected not
only animal agriculture but the country’s agriculture and food system generally, with real and potential consequences for public
health.
At the time of these outbreaks, the Egyptian government and
agri-food industry had long been actively participating in the international institutions and agreements that attempt to standardize
practices for controlling pests and pathogens within national
agri-food industries and in global agri-food trade, particularly since
the country joined the World Trade Organization (WTO) in 1995.
These biosecurity measures have come to constitute a regulatory
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framework made up of corporate food retailers’ private standards
and their third party certiﬁcations (e.g. Codex standards, Good
Agricultural Practices (GAP)) and the WTO’s Agreement on the
Application of Sanitary and Phytosanitary Measures (‘SPS
Agreement’) and the resulting International Standards for
Phytosanitary Measures (ISPMs) which outline biosecurity protocols for a broad range of species categorised as pests (Phillips,
2013; Potter, 2013). This growing standardization of what food is
being grown – and how it is grown, handled, processed and transported – occurred in the context of emerging and recurring infectious diseases globally – what is being debated as a possible
‘third epidemiological transition’ of the last few decades
(Mennerat et al., 2010). A particular way in which the regime has
played out in Egypt is through the expansion of reclaimed semiarid and arid lands for intensiﬁed agriculture production. This
expansion allowed for distance between farms and from populated
residential areas, as well as production in a dry climate and in soil
that had not previously been cultivated intensively. In these ways,
reliance on reclaimed lands represents a level of biosecuritization
for agroexport farms (of namely fresh fruits and vegetables) and
industrial animal agriculture (largely for domestic consumption).
Industrial farms are built and organized around strict demarcations between the ‘inside’ and the ‘outside’ of production zones –
what Marsden et al. (1996) refer to as the ‘reconstruction of
micro-climates’ – in order to exert greater control over the production environment.
In this paper I argue that the agri-food industry in Egypt grew
and consolidated through emergent and recurrent zoonotic and
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plant diseases, the management of which has been governed in
part by biosecure institutions, protocols and technologies. This
ﬁnding is consistent with the literature on corporate food retail
chains that concludes that agribusinesses with the most capital
and large agroexporting states that offer sizable subsidies have
beneﬁted the most by investing in the required certiﬁcations and
capital-intensive technologies (Burch and Lawrence, 2007; Busch
and Bain, 2004; also see for case studies Hernández et al., 1999;
Rosset et al., 1999; Weatherspoon and Reardon, 2003). Rather than
offer a purely political economy perspective, which tends to
explain the development of this ‘biosecurity regime’ as a strategy
to maintain control and increase the market shares by dominant
players within global agri-food trade, I offer a perspective that
marries a political economy perspective with an analysis of ‘nature–society relations’. In doing so, the intensiﬁcation of agriculture and food, and the resulting concentrations of local and
transnational capital, are theorised as ecological processes –
involving the interaction of capital, state, labour, the desert soils,
the wind, parasites and so on – that is, the planned as well as
the unwanted, unexpected and unintended (Mitchell, 2002).
In the ﬁrst section I analyse the role of liberalization and privatization policies as well as state development policy in shaping
biosecurity protocols and practices within the Egyptian agri-food
industry during the last half century. However, I also complicate
this purely political economy perspective by intersecting policy
measures and their implementation with the epidemiology of
H5N1 HPAI (avian ﬂu). By ‘following the virus’, I emphasize the
overlooked role of pathogens within poultry (precursors to
H5N1) in the intensiﬁcation of poultry production. In doing so,
agri-food industry growth is characterized by efforts to create
increasingly coercive production environments, on the one hand,
and multiplying threats to production, on the other hand.
In the second section, the direct relationship between intensiﬁcation and the multiplication of crises (Latour, 1993) provides the
theoretical framework for mapping poultry industry restructuring.
In response to (human and non-human) risks to production, the
industry built a value chain of concentration and control ‘at the
top’ (over breeders) and of sub-contracting (of broilers) to other
operators1 ‘at the bottom’. This value chain – and parasite ecology,
or the relations between parasites, hosts, and the (production)
environment, that constitutes the chain – explain how following
the avian ﬂu’s outbreak in Egypt in 2005–06 biosecure industrial
poultry within Egypt and beyond acted as a vector of the virus and
yet was largely saved from its global march. Most human illness
and death from the virus has been linked to live bird markets and
backyards/’cottage’ poultry, and the standard retinue of government
responses to the outbreak undermined smaller-scale operators while
beneﬁting agribusiness. The social scientiﬁc literature on H5N1’s
global march and endemic spread interprets the resulting concentrations of capital in national poultry industries as an outcome of stateclass alliances or a reﬂection of ‘biopolitics’ (Foucault, 2008), the
modern form of power that values certain lives over other lives.
However, this conclusion misses the signiﬁcance of the ecology of
the value chain, which effectively saved ‘working capital’ while making vulnerable birds and people in live bird markets and ‘backyards’.
Agriculture and food system change, biosecurity and the
multiplication of crises: a review of the literature
There are two bodies of literature on agriculture and food system change that address both the intensiﬁcation of agri-food systems worldwide during the neoliberal period and ‘nature’ in one
1
By operators I refer to poultry producers who may own medium- to large-scale
farms but whose total production is much smaller than the dominating corporations
within the poultry industry.
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way or another. The ﬁrst much larger body of literature addresses
the effects of agriculture and food system change ‘on the environment’ (e.g. deforestation, biodiversity) (Barndt, 2002; Buttel, 1997;
Islam, 2014; Longo, 2012; McMichael, 2012; Van der Ploeg, 2009).
A second smaller body analyses agriculture and food system
change through a lens on ‘nature–society relations’ (Murdoch
et al., 2000; Marsden et al., 1996; Moore, 2012; Sneddon, 2007;
Weis, 2013). There is some grey area in-between,2 but a main difference between the two bodies of literature is between understanding nature ‘as an effect of power’ and nature as co-constitutive of
change (Castree, 2002: 121). An analytic of nature–society relations
attempts to demonstrate not only the social construction of nature
but the co-production of nature and society (Moore, 2011), while
an analytic of human action on nature tends to keep social systems
distinct from the ‘natural world’ (Castree, 2002: 121). A basic
ontological point is that humans and the social world cannot be
separated from the natural world.
In this paper I am concerned with marrying an analysis of nature–society relations with a political economy perspective. More
than a decade ago Castree (2002) argued for the mutuality of actor
network theory (ANT), which has been at the forefront of nature–
society analyses, and eco Marxism, which heralded the ‘greening’
of critical political economy, because, simply put, many nature–
society relations are distinctly capitalist. More than this, a theoretical point is that bringing together a nature–society analysis with a
critical political economy perspective is a way to re-think capitalism. Following Moore (2011, 2012) and the World-Ecology
school, I am concerned with theorising how capital accumulates
through (rather than on) nature.
I offer that ‘biosecurity’ provides a useful lens for addressing
this theoretical question. ‘Biosecurity’ is an umbrella term for the
technologies, governance mechanisms, institutions, and discourses
that have emerged during the last couple of decades to manage and
explain the knowns and unknowns (e.g. invasive species, zoonotic
diseases, etc.) that are impacting and potentially threaten economy
and society. Hinchliffe and Bingham (2007) note three different
uses of the term ‘biosecurity’: attempts to manage the movement
of agricultural pests and diseases (exempliﬁed by quarantine);
attempts to reduce the effects of invasive species on so-called
indigenous ﬂora and fauna (e.g. border controls); and attempts to
protect against the dangers of purposeful and inadvertent spreading of biological agents (e.g. the US Bush administration’s building
of a line of defence against biological threats). While biosecurity as
a general practice of securitization based on distinctions between
‘inside’ and ‘outside’ (Nerlich et al., 2009) may be considered a
deﬁning technology of the modern era, the onset of global governance and corporate dominance coupled with the biological turn in
the War on Terror (Cooper, 2006) has turned biosecurity into a
hegemonic technology in the 21st century (Enticott, 2008).
Political economy approaches within the literature further
highlight a tension between the WTO’s free trade architecture
and biosecurity’s elaborate set of protections and restrictions
(Potter, 2013). In agriculture and food, at least, this tension has
resulted in a ‘disease free’ bubble of wealthy countries that use
the WTO trade rules to maintain their privilege (Law, 2006).
Following this literature, I explore what has made the creation of
‘disease ridden’ small-scale poultry and ‘disease free’ industrial
poultry possible on a worldwide scale. Also, I follow closely the
2
For example, it is debatable if Weis (2010) goes beyond nature–society dualism
with the concept of ‘biophysical contradictions’ within industrial agriculture. This
concept intends to capture the cycle of problems that arise from biological
simpliﬁcation and standardization (e.g. soil erosion, emerging and recurring
pathogens) and perpetual short-term ‘ﬁxes’ or ‘biophysical overrides’ (e.g. fertilizers,
insecticides). This concept begs the question – and it is a historical question – of how
the need for biological simpliﬁcation and standardization arose in industrial
agriculture.
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literature on the negotiations between WTO protocols and national
biosecurity practices (Maye et al., 2012; Phillips, 2013) by offering
a case study of the intersections of the avian ﬂu and agri-food
industry growth in Egypt. Mather and Marshall’s (2011) study of
the intersections of ostrich industry restructuring, liberalization
measures, and (potential disease) risks in South Africa is particularly helpful, although the theoretical concern offered here departs
from the Mather and Marshall study and other political economy
studies of biosecurity.
‘Biosecurity’ is further useful for addressing the question of how
capital accumulates in agriculture because a common concern
within the literature is to avoid conceptual and material boundaries between nature and society in accounts of the nonhuman
and, thus, to highlight nonhuman mobility and indeterminacy
(see Barker, 2008). A central problematic within the literature in
particular points the way to marrying a political economy perspective with an analysis of nature society relations. Biosecurity has
been theorised by its premise and organizing principles – that is,
of a direct positive relationship between biosecuritization and protection. Greater biosecuritization (i.e. more clearly delineated
zones of production between the ‘inside’ and ‘outside’) leads to
greater protection of the inside zone of production. As such, biosecurity is theorised as an attempt to protect established and valued
life from emergent, transgressive and undesirable life (Clark, 2013:
18; see also Braun, 2013). Such theorisations draw either explicitly
or implicitly on Foucault’s (2008) concept of ‘biopolitics’, the modern technology of power that regulates and controls populations,
increasingly to intimate spheres of life (Braun, 2007; Lorimer and
Driessen, 2013 on the biopolitics of biosecurity; Major, 2008 on
the biopolitics of labour). Greater biosecuritization may lead to
greater protection in time and space (e.g. through the regular
application of antibiotics most livestock in factory farms are saved
from illness and death from pathogens), so in an immediate and
perpetual sense valuable lives are saved at the expense of undesirable lives. However, across time and space there is not a direct
relationship between biosecuritization and protection (e.g. the
avian ﬂu virus in one production site ‘ends up’ in another site).
The concept of biopolitics in effect fails to capture this central
problematic – that biosecure protocols, practices, and ideologies
proceed on a false premise.
In case after case of the application of biosecure measures a
resounding conclusion is that biosecure systems are in fact negotiated and indeterminate. In these case studies biosecurity is
characterized by its inability to create deﬁnable, impenetrable borders between zones of production (human control) and outside
zones (the Wild) (Maye et al., 2012; Hinchliffe and Ward, 2014;
Bingham and Hinchliffe, 2008). Mather and Marshall (2011) refer
to this inability as the impossibility of ‘bio-containment’ and
‘bio-exclusion’ – the building of physical barriers between clean
and diseased spaces. Biosecurity boundaries are understood as
reformed through socio-ecological processes (Phillips, 2013), and
biosecurity is characterized by a spatial duality of prescription
(disease ﬂows tightly constrained) and negotiation (ﬂows loosely
ordered) (Murdoch, 1998 cited in Enticott, 2008). According to
Enticott (2008), despite numerous efforts in the UK to eradicate
bovine tuberculosis (bTB) in cattle and badgers since the late
19th century, the disease has re-emerged and increased in prevalence. In Barker’s (2008) account of the campaign to control gorse
in New Zealand, gorse grew back despite an intensive governmentsubsidized herbicide-spraying campaign in the 1970s and 1980s. In
South Africa the mass culling of infected ostriches as part of the
government’s eradication programme against H5N1 in 2004 led
to a new outbreak of the disease that same year (Mather and
Marshall, 2011). Australia’s Fruit Fly Exclusion Zone (FFEZ), a
18.5 million hectare biosecure area to protect against the
Queensland fruit ﬂy (Qﬂy), generally maintained a pest-free status

following its creation in 1996, but there has been an explosion of
Qﬂy within the FFEZ in recent years (Phillips, 2013). For instance,
in the state of Victoria outbreak numbers jumped from 7 in 2007
to more than 130 in 2010 (Phillips, 2013: 1690).
There are subtle but important differences in how the unintended consequences of biosecure measures are interpreted. The
interpretation of a failure of biosecurity (Mather and Marshall,
2011) or a management problem (Shaw et al., 2013; Phillips,
2013) produces an image of nonhumans arresting human control.
While this interpretation may highlight nonhuman mobility and
indeterminacy, it fails to avoid the conceptual and material boundaries between nature and society. Case studies that, in contrast,
move beyond this dualism are illustrative. In Enticott’s (2008) case
study, the UK bTB eradication programme led to a new bovine
tuberculosis (bTB) outbreak not because bTB or its hosts simply
evaded capture, but rather because the programme led to a new
ecology among badger populations that created new ﬂows of disease. Similarly, Barker (2008) argues that the century-long attempt
to eradicate gorse, an invasive species, in New Zealand is inseparable from gorse’s extensive spread into most ecological niches.
In short, gorse has had ‘mutually constitutive effects on biosecurity
approaches’ as gorse is ‘a product of exchanges and adaptations
between the plant, environment, and human actions’ (2008:
1611). Rather than conclude that biosecurity measures fail to create impenetrable borders between the ‘inside’ and the ‘outside’ due
to nonhuman mobility, these case studies show that biosecurity
develops and changes in direct relation to changes not only in
the unwanted life (bTB, gorse, etc.) but in the hosts (badgers,
ostriches, mosquitos, etc.), the wider environment, and so on. In
short, the multiplication of crises (new outbreaks, the spread of
invasive species, etc.) is seen not as a reality today despite biosecurity measures. Rather, the crises are a characteristic effect of, and a
determinant factor in, biosecurity as a changing set of protocols,
technologies and institutions.
Latour’s (1993) relational concept of the work of translation –
the creation and proliferation of new types of beings, hybrids of
nature and culture – and the work of puriﬁcation – the creation
(and re-creation) of two distinct ontological zones, that of humans
and that of nonhumans – captures well this problematic in the biosecurity literature. The effort of creating distinct boundaries
between zones of human creation and control and ‘the Wild’ is
inseparable then in and across time and space from the growth
of monsters – e.g. growing populations of ostriches infected with
H5N1 and orchards infested with Qﬂy. The work of puriﬁcation
makes possible the work of translation, but as Latour (1993) points
out, this relationship can work both ways. In the effort to value certain lives at the expense of other lives, those other lives change,
maybe subtly or dramatically. In turn, the effort to protect certain
lives changes, often intensifying through more comprehensive
demarcations of the outside and the inside of production zones.
By going beyond nature–society dualism, this concept provides a
framework for theorising agri-food system intensiﬁcation (and
concentration) as ecological processes.

Research methods
The research on which this paper is based is part of a larger
mixed methods project, which has been reported elsewhere
(Dixon, 2013). This larger project, based on research conducted in
Egypt from 2008 to 2012, addresses agriculture and food system
change in Egypt from the end of the 18th century to the present
– and processes of corporatization and ﬁnancialization in the
agri-food system during the last four decades of the neoliberal period, in particular. The ﬁeld research directly relevant was conducted from August through November 2011. This research
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included semi-structured interviews in Cairo with executives and
managers of ten of the largest agribusinesses in Egypt; visits and
tours of agroexport farms in the east and west Delta; attendance
at a food safety conference and an agriculture and food exhibition
in Cairo; and compilation of written (published and internally-circulated) material from or about the industry. My accounts of ‘biosescure poultry’, which is located farther into the desert and to the
south of the country, are based on the interviews, including pictures of the factory farms that executives and managers showed
me during the interviews, and brochures, reports, memos, and
web articles from national and international poultry associations,
trade companies, Egyptian government agencies, and (Egyptian
and other) poultry ﬁrms.
Additional research used in this paper was conducted from
August 2009 to August 2010 in Cairo and Alexandria. This research
included meetings and semi-structured interviews with researchers, consultants, journalists, and representatives of development
organizations and government agencies with direct involvement
in or knowledge about the agri-food industry and/or desert reclamation. I collected additional data on agri-food industry growth,
corporate holdings and proﬁts, agribusiness investment, and international agri-food trade from industry, government and international development agencies, as well as news reports. Interviews
were secured through snowball sampling.
The interviews and tours with agribusiness executives and
managers during the last leg of ﬁeld research, in particular, heralded a marked shift in how I understand processes of corporatization and ﬁnancialization. ‘Threats to production’ – from the avian
ﬂu, tomato leaf minor, the wind, the sun, and so on – were omnipresent on farms and in investment and production decisions.
These interviews and visits made me take seriously the unwanted
and unanticipated in processes of planned change.
Factory farming and parasite ecology
Animal agriculture has been a site of extensive ‘work of puriﬁcation’ and ‘work of translation’ throughout much of the 20th century.
Farms have been transformed into units of production progressively organized toward containment (with fewer access points to
and contact with the outside of factories), restricted movements
(of animals and workers), biological simpliﬁcation (through animal
breeding), and pharmacological intervention (e.g. antibiotics, vaccines) (BC Poultry, 2006; ISA Poultry, 2010; Weis, 2013). Weis
(2013) interprets this long transformation as a consequence of capital’s dictates of efﬁciency. Chickens were at the centre of industrial
agriculture due in part to their genetic specialization into meat
‘broilers’ and egg ‘layers’, which made automation and various
forms of animal conﬁnement easier, leading to the use of the ‘battery cage’ in layer production in the US in the 1930s. However,
the global ‘fowl plague’ – recurrent outbreaks of Highly
Pathogenic Avian Inﬂuenza (HPAI) in poultry in the industrializing
and colonized worlds at the time (Alexander and Capua, 2008) –
also likely played a role in this early work of puriﬁcation. And
HPAI was likely an adaptation to the transnational breeding and
trade in poultry combined with rapid processes of urbanization
during the latter part of the 19th century and the ﬁrst decades of
the 20th century. Animals respond to change and other stresses
in ways that undermine or complicate their growth and production
over all, and inﬂuenza as a system of host–parasite interaction is a
‘constantly emerging disease’ that undergoes mutations based on
changes in the host and the wider environment (Davis, 2005: 11).
Given this host–parasite dynamic, animal agriculture has been at
the centre of industrial agriculture (cf. Weis, 2013).
The ﬁrst known inﬂuenza subtype that jumped the species barrier from birds to humans – H5N1 HPAI – was identiﬁed in 1959
and recurred in apparently isolated incidents in the industrialized
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North during the next few decades (Alexander and Capua, 2008).
During this time animal agriculture became increasingly industrialized in the North, with the development of Concentrated
Animal Feeding Operations (CAFOs). Further, the ‘second green
revolution’ of the 1970s–80s helped spawn (unevenly) new
agroexport platforms in the global South and a global Livestock
Revolution – the growth not just in the consumption of animal protein but of industrial animal agriculture (McMichael, 2009, 2012).
This transfer of privately-owned agri-technologies for the production of high-value foods (animal protein and fresh fruits and vegetables) for a global consumer class developed in part in
anticipation of an expanding ‘ecological’ frontier for industrial agriculture. In the 1970s in the horticulture industry corporations in
the US were developing what became referred to as ‘environment
controlled’ or ‘biosecure’ technologies due to the loss of top soil
from soil erosion, urbanization and other social and ecological processes that were quickly deactivating agricultural spaces (McGrath,
1981).
As the case study of Egypt highlights below, a political economy
perspective captures some of the forces pushing and pulling
agribusiness from existing agricultural areas in the Delta to
reclaimed lands (and leading to the growth of the industry).
Liberalization and privatization measures led to a signiﬁcant price
difference between agricultural land in the Delta and reclaimed
land – and to a drop in the price of intensive agri-technologies.
Moreover, state subsidies and other international supports (and
conversely the ending of US food aid) have been centrally important to the growth of the industry. However, interviews and ﬁeld
visits also complicate this perspective. The value of reclaimed
lands was determined not just by its low price, but by the ecological landscape of the desert, which created production conditions
that could be more easily protected from ‘nature’. For example,
in horticulture the absence of moisture was repeatedly cited as
the best protection from mold, viruses and the other unruly
Wild, and in poultry distance from plants and animals was repeatedly cited as the best protection from viruses. Similarly, imported
agri-technologies were cited as important to making intensive
cultivation ‘in the desert’ possible by more effectively controlling
production. These ﬁndings, which point to a blurring of the conventional boundaries between ‘nature’ and ‘society’, compelled
me to return to the research that I had conducted on the initial
developments of industrial agriculture in reclaimed lands. This
review, particularly of industry/trade journals, conﬁrmed the presence of, and reaction to, parasite populations, the wind, the sand,
and so on. In particular, pathogens within poultry played an overlooked role in land reclamation.
High-value agriculture and new micro-climates in Egypt
In Egypt new and expanded socio-ecological spaces for the
intensiﬁcation of agriculture and food in ‘reclaimed land’ (alaradi
almustaslaha) made possible the growth of an agroexport platform
for high-value agriculture for the hypermarkets and supermarkets
abroad and at home as well as industrial animal agriculture (and
aquaculture) and food processing largely for the domestic market
(Fig. 1). Most food processors are located in the industrial zones
of the new cities that were built in the desert in the 1980s and
1990s (10th Ramadan, 6th October, Sadat City, Borg El Arab). The
horticulture and animal protein (poultry, ﬁsh and (to a lesser
extent) beef/dairy) farms are largely in reclaimed desert areas to
the west and east of the Delta. Much of aquaculture production
was built through reclamation of the northern Delta strip. Land
reclamation is often analysed singularly as a state-making project
(Adriansen, 2009; Allan, 1983; Springborg, 1979; Voll, 1980), and
possibly one that has been interrupted by the dictates of capital
in the neoliberal era (Meyer, 1998; Sowers, 2011). Since the
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Fig. 1. Key points in Egypt’s agri-food industry (Courtesy of Johannes Plambeck, Maps & Geospatial Information, Olin & Uris Libraries, Cornell University).

making of a quasi-independent state in the 19th century, if not
before, reclaimed lands have been socio-ecological sites of capital
accumulation (Dixon, 2014). Land reclamation has been critical
to expanded capital accumulation in agriculture during the long
19th century of export commodity production (e.g. cotton, sugar,
indigo) for Europe and the neoliberal period of the last few decades
of largely horticulture production and animal agriculture for
export and the domestic market.
Land reclamation under President Gamal Abdel Nasser in
the 1950s and 1960s took two general forms: small plots of
reclaimed land distributed to various subaltern classes (a type of

‘re-peasantization through reclamation’ policy) and state farms
which were designated for mechanized production of high-value
crops like citrus and animal protein in the Second Five Year Plan
(1966/70) (Voll, 1980). By designating reclaimed lands for agricultural modernization, the state was responding in part to ‘the
desert’ – the wind, sandy soils and so on that made reclamation
expensive.3 Much reclamation at this time was of sandy soils, which
3
By the end of the 1970s land reclamation (not including the Aswan High Dam)
was contributing less than 1% to total agricultural production but was taking nearly
half of the total public investment in agriculture (Voll, 1980).
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required signiﬁcant investments to make cultivatable (Allan, 1983).
Also, state plans were often made without considering the ecological
landscapes of the desert – e.g. the types of soil, the elevations above
sea level, and the evenness of the terrain (Cole and Altorki, 1998;
Voll, 1980).
The state policy to focus agricultural modernization in the
reclaimed lands was further a response to parasite populations
within poultry, which had evolved in Egypt before the 1930s during the global ‘fowl plague’ (Alexander and Capua, 2008). When
integrated industrial poultry farms began to be built in reclaimed
land in the 1970s, the containment of parasite populations was
cited as a motivation (Freivalds, 1982). Containment was (and is)
understood to be better assured with distance between farms.
Plus, integrated houses represented a move toward greater
biosecuritization in poultry – breeding, growing, slaughtering
and processing occurred in a single production site.
The building of integrated poultry houses in reclaimed lands
was part of a push outward from existing agricultural areas, particularly in the Delta, by politically powerful businessmen, highranking state ofﬁcials, a new class of agricultural capitalists and
others. During these initial years of privatization and liberalization
under President Anwar Sadat’s Inﬁtah (‘Open door’) policies of the
1970s, the state farms and large plots of state-owned reclaimed
land were sold at bargain prices compared to rising land prices
in agricultural areas in the Nile Valley and Delta (Meyer, 1998;
Interviews, Cairo, 3 October, 12 October, 29 November 2011).
Furthermore, when the cheap import of poultry feed, maize, came
to a halt with the end of US food aid in 1973, many smaller-scale
poultry operators were wiped out while larger-scale ones began
to concentrate their share of the market by building capital-intensive production sites (Sadowski, 1991). These combined forces led
to the expansion of capital-intensive agriculture production in
more sandy soils, farther ‘into the desert’, representing, at least
for the poultry industry, the ﬁrst wave of capital concentration.
State development policy under President Hosni Mubarak and
international development projects in the 1980s and 1990s further
subsidized this ‘desert frontier’ and consequent agri-food industry
growth, in part by institutionalizing a system of low-wage labour.
The Mubarak government expanded state desert development by
building new and expanding existing reclamation communities
for various subaltern classes as well as building industrial zones
and satellite cities nearby. Regulations on industrial zones were
reduced and agricultural exports subsidized. A result is that the
desert frontier, juxtaposed to reclamation communities, has been
pulling vital irrigation water4 and low-wage contingent labour from
nearby reclamation communities (and Delta provinces). In horticulture there is a trifurcated system of labour: well-paid male managers
and supervisors who live weekly or monthly on farms, with alternate
return trips home to the Valley; daily labourers who come from
nearby reclamation communities; and young female migrant/seasonal labourers (tarahil) who are pooled from nearby Delta governorates (namely, Mouniﬁya and Beheira) by contractors. Most of the
seasonal labourers are unmarried girls. The USAID-funded
Agriculture Exports and Rural Incomes (AERI) program was designed
to train local high school students to work on the agroexport farms.
The high school graduates were intended to replace seasonal labourers, instituting what Barndt (2002) calls ‘temporary-permanent’
labour on the farms, further marginalizing poorer migrant labourers
who contractors bring to the farms seasonally.
International development projects like the AERI program along
with state agencies (e.g. Export Council) and professional organizations (e.g. the USAID-funded Horticultural Export Improvement

4
Beginning in the early 2000s the water table west of the Delta was dropping at a
rate of about 1 m per year (Barnes, 2012).
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Association (HEIA), the Chamber of Food Industries) further make
up an institutional infrastructure through which agribusiness in
Egypt has negotiated the growing set of standards and certiﬁcations of corporate retailers and WTO protocols. During ﬁeld
research in 2011, agribusiness directors and managers uniformly
afﬁrmed the importance for agribusiness growth of funding and
institutional support from state and international development
agencies and professional associations. Farm management regularly attended trainings, ‘study tours’ (often at US universities),
and international trade shows under the auspices of, for example,
the Export Council or a USAID-funded initiative. In ofﬁcial terms,
this institutional infrastructure is designed for Egyptian agribusiness to adopt ‘good agricultural practices’ for food safety, part of
the SPS Agreement’s goal of ‘harmonizing’ agricultural practice
(2011 Food Safety Conference, American University in Cairo).
From the point of view of on-farm practice, however, an overriding
concern of agribusiness in attaining the certiﬁcations of corporate
retailers (e.g. Global Gap) and achieving ‘best practices’ of the SPS
Agreement is dealing effectively with emergent and recurrent diseases in ways that both conform with industry standards and save
working capital. During ﬁeld visits and interviews, attention and
resources on farms and in business operations were devoted overwhelmingly to threatening situations due to the blurring of the
‘inside’ and ‘outside’ of the production zone. For example, colleagues of an agribusiness manager were on a trip to a breeding
station in Morocco to breed the predators of the pests destroying
their crops (Farm visit, Ismailia, 2 October 2011). For the poultry
industry, aside from US corn and soy feed, the import bill comes
from the continual rounds of vaccinations for viral infections
(H5N1 being one among many infections) (Interview, Cairo, 16
August 2011).
This institutional infrastructure through which international protocols are adapted in Egypt was built largely after the passage of the
Economic Reform and Structural Adjustment Programme (ERSAP) in
1991 and Egypt joining the WTO in 1995. The greater accessibility of
agri-technologies (e.g. polyethylene (plastic) for horticulture, automated feeding systems for poultry) provided an additional pull to
reclaimed lands (Interview, Cairo, 12 October 2011; Farm visit,
South Tahrir, 18 October 2011). The development of this infrastructure is reﬂected in the exponential growth of the agri-food industry,
especially the food processing sector, since 1995.5 Although the agrifood industry constitutes a relatively small percentage of total food
distributed (in 2007 about 30% of food sales came from the formal sector (GAFI, 2010), the growth of the industry was rapid and substantial,
and coincided with consolidation of the industry in the hands of fewer
corporations (Dixon, 2014, 2013). A handful of national, regional and
transnational agribusiness – Egyptian family business groups, the
agribusiness arm of the military, regional multinational corporations
(MNCs) (largely Gulf and European), transnational corporations and
ﬁnance capitalists – came to dominate not only the agri-food industry
but the formal economy as a whole.6 As the agri-food industry grew
and consolidated, the desert frontier expanded – and the emergence
and resurgence of parasite populations within poultry continued to
be central to this expansion.

Endemic H5N1 in Egypt
The revolutionary transformation in the production and consumption of poultry took place in Egypt in just two decades: from
5
In 1995 annual real investment in the food industry was at roughly LE 400 m and
by 2008 shot up to about LE 1900 m – the greatest annual real investment for 2008
(Abdel-Latif and Schmitz, 2011).
6
By 2010, for example, the top 6.5% of exporting companies (the top 49 companies
out of 865 in terms of the value of exports) made up 41% of the total value of
agricultural exports (EDF, 2011).
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the early 1980s to the turn of the 21st century the country transformed from a net importer of poultry into a producer with a fullscale corporate poultry industry. During this transformation poultry
production underwent processes of corporate consolidation. When
HPAI H5N1 hit Egypt in 2006, the industry went further into the
desert and underwent yet another wave of consolidation. This outcome is consistent with other analyses in the social sciences of the
avian ﬂu that conclude that the ﬂu has had the effect of further consolidating the poultry industry in countries where it has hit and
become recurrent (Chuengsatiansup, 2008; Davis, 2005; Hinchliffe
and Bingham, 2007; Wallace, 2009). This literature argues that the
primary force behind the growth of industrial poultry and the
decline of cottage/‘backyard’ poultry is state-class alliances, or a
form of ‘biopolitics’ (Foucault, 2008), technologies of power that
privilege some lives over others. States have responded to the crisis
in ways that bolster the capitalist classes and undermine small-scale
producers and distributors. In their analysis of the H5N1 event in
Egypt, Hinchliffe and Bingham (2007) and Bingham and Hinchliffe
(2008) explain a similar outcome through Foucault’s concept of
‘biopolitics’. The Egyptian state responded to the crisis by securing
the lives of birds in industrial farms while sacriﬁcing the lives of
birds in live bird markets (and the livelihoods of small-scale operators). While state intervention clearly beneﬁted some lives over
others, this analysis offers only a partial explanation for the spread
of the disease and the wave of consolidation. In this analysis the
two forms of production (and thus the two types of birds) are
assumed to be distinct. In fact, at the time of the outbreak industrial
poultry was inseparable from smaller-scale operations and live bird
markets. Industrial poultry’s value chain, or the particular ways in
which industrial poultry is connected to cottage poultry and live bird
markets, is made up not only of social relations involved in the
movement of birds from the breeding stages to slaughter to sale,
but of the direct relations between pathogens and the production
environment – what Hinchliffe (2013) refers to as ‘ecologies of production’. The case study of Egypt suggests that the ecology of the
industry’s value chain was signiﬁcant to the pandemic spread of
H5N1 and the latest wave of consolidation within the industry
globally.
What is enigmatic about the avian ﬂu pandemic is that human
and bird illness and death from the ﬂu have concentrated in cottage poultry and live bird markets (Cowling et al., 2013; Van
Kerkhove et al., 2011), and yet, the evidence has suggested (even
at the time of the outbreak) that the intensiﬁcation of production
of, and trade in, poultry contributed to the increasing virulence
of the virus (Bingham and Hinchliffe, 2008; FAO, 2011). The global
Livestock Revolution, coupled with rapid Southern urbanization,
expanded the zoonotic pool, or the available set of possible diseases that could cross between nonhuman and human populations
(Hinchliffe, 2013: 200). In the context of an enlarged zoonotic pool,
H5N1 HPAI predictably reappeared and with greater virulence
from the decades of relative dormancy.7 There was an outbreak in
Hong Kong in 1997, and then the virus re-emerged in 2003, with
the Pearl River Delta in China thought to be its regional incubator
(Davis, 2005; Wallace, 2009). From the Pearl River Delta the virus
spread globally by 2005–2006. So how was industrial poultry in
the context of a ‘planet of slums’ both a vector of H5N1 and at the
same time relatively unscathed by its global March?
The ﬁrst piece of the puzzle is the direct relationship between
parasite ecology and industrial agriculture. In industrial factory
farms parasite populations follow life cycles of rapid growth followed by drastic decline (either from slaughtering of hosts or drug
treatment), thus favouring faster life-histories (or virulence) of

7
From 1959 to 2003 only 21 outbreaks occurred worldwide, mainly in the
Americas and Europe’ (WHO, 2004).

parasites (Mennerat et al., 2010). The global Livestock Revolution
has standardized poultry production so that the birds (hosts) and
parasites grow quickly: industrial factory farms keep thousands
of birds in conﬁned spaces, and rely on a single bird breed, which
for broilers (the Cornish Cross) has been bred to reach market
weight in seven weeks. Standardized production also leads to drastic declines in parasite populations: frequent culling of birds shortens host lifespan and anti-parasite applications, which are
widespread, cause high direct mortality (2010). In short, industrial
factory farms favour virulence. However, because the life cycles are
short, adult survival of parasites is lower on industrial farms as
parasites focus on ‘current reproductive effort’ (Mennerat et al.,
2010: 62). The focus on ‘current reproductive effort’ means that
the pathogen is more likely to develop drug-resistance and virulence, but is less likely to reach adult lethality in the factory farms.
Rather, lethal adult parasites are carried out of the farms through
air pathways in the factories, the transport of birds or waste disposal. The case study of Egypt suggests that lethal adult parasites
ended up with smaller-scale operators in part through industrial
poultry’s value chain.
When the avian ﬂu struck Egypt in 2006, the industry was
characterized by three types of production: integrated (large-scale
with ‘strict’ biosecurity, in-house processing and mills), commercial (medium- to large-scale, with low to high biosecurity) and cottage or household (see FAO, 2006). Approximately one out of four
birds was kept by households (Abdelwhab and Hafez, 2011: 647) –
most of these household birds being layers (for eggs), as households have come to rely heavily on eggs for their livelihoods. The
industry was heavily concentrated: ﬁve corporations dominated
broiler production (for poultry meat), and there was some level
of concentration within layer production. By 2006 only a handful
of broiler farms were integrated, while a vast majority were medium- to large-scale non-integrated farms. Annual production on
the farms ranges from about a half million to ten million, and the
largest corporations may produce 90 million chickens per year
on their farms combined (Interview, Cairo, 16 August 2011).
Corporations dominate broiler production by controlling the
grandparent and parent breeding (Fig. 2). As part of the non-integrated value chain, they sell broiler chicks to sub-contractors
(medium- to large-scale farms), who then sell the adult birds in
live bird markets. At that time more than 70% of broilers were sold
in live birds markets (FAO, 2006), the rest being processed for the
corporate food sector from the few integrated farms or being
exported or being consumed within households.
During the industry’s growth and consolidation, instead of moving toward greater integration of production, the industry moved
toward sub-contracting to non-integrated farms, which then sell
adult birds to live bird markets. This type of value chain – contracting out risk and responsibility to smaller-scale operators – has
become common in the poultry industry globally in anticipation
of known and unknown threats (Hinchliffe and Ward, 2014:
137). In Egypt agribusiness decoupled production from the costs
of raising broilers into adult birds to be slaughtered in live bird
markets. There costs are calculated based on the risk of broilers
carrying adult pathogens as they grow to market weight and the
difference in retail price between wholesale and value added.
The retail price of both was anticipated to fall following bilateral
and multilateral trade agreements (Interview, Cairo, 16
November 2011). Even before the avian ﬂu outbreak, the corporate
strategy was essentially to build ‘fortresses’ for their breeders and
broiler chicks in the desert frontier. An agribusiness executive stated the reasons for this strategy: ‘the bigger farms [like ours] are
less susceptible as they have institutional protections and are out
in the desert’ (Interview, Cairo, 16 August 2011).
While the few integrated farms were in reclaimed desert lands
when the avian ﬂu struck, most poultry production (broiler and
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Fig. 2. The Egyptian poultry industry’s value chain.

layer, small-scale to large-scale) was concentrated in the Delta:
more than 60% of production was in the ﬁve governorates of
Lower Egypt/Delta in 2005 (FAO, 2006). In Davis’s (2005: 59)
terms, the Delta is an avian ﬂu epicentre – a breeding ground for
inﬂuenza, with dense human and animal populations, regular contact between different animal species, and chronic respiratory or
immune disorders. Not only have processes of urbanization in
the ‘rural’ Delta shrunk the distance between animal and human
population centres, but there has been the emergence and resurgence of epidemic diseases – including but not limited to lung diseases (Anwar, 2003), trachoma (Watts and El Katsha, 1995),
hepatitis C (Lehman and Wilson, 2009), early onset of cancer
(Soliman et al., 1999 Soliman et al., 2006), and obesity (Nahmias,
2010). During the outbreak, then, most birds were sold in live bird
markets in the Delta, where contact between cottage poultry and
industrial poultry and between diseased birds and people with
compromised immune systems was regular. In essence, in the
avian ﬂu epicentre quick transmission of the virus was assured.
Most human infections were reported in live bird markets and
backyards (although signiﬁcantly the source of the infection in
15% of reported cases is unknown) (Tseng et al., 2010). By 2010
Egypt was the only other country besides for Indonesia with endemic H5N1 HPAI (Kim et al., 2010). The country had the highest
number of conﬁrmed human avian inﬂuenza cases worldwide:
As of 4 March 2010, there were a total of 104 human cases, including 30 fatalities (Tseng et al., 2010: 453).
While it appeared that small-scale poultry was the vector, the
H5N1 pathogen had actually moved from industrial farms to
industrial farms to ‘backyards’/households (I–I–H) on a global
scale. In the span of a few years the Pearl River Delta avian ﬂu epicentre in China connected to the Nile Delta, where ‘biosecure
poulty’ – that is, industrial poultry with varying levels of biosecurity – acted as vectors of the H5N1 virus (Kayali et al., 2011;

Abdelwhab and Hafez, 2011). Biosecurity poultry is implicated in
the growing crisis and yet left the industry relatively unscathed.
Biosecure poultry
Within the poultry industry ‘biosecurity’ means that poultry do
not have any access outside of the ‘controlled’ environment and
movement within poultry factory farms is restricted and sanitized.
This is how an agribusiness executive excitedly explained their
new biosecure poultry farm (paraphrase):
There is a ‘red area’ and a ‘yellow area’ within the house and
vicinity. In the red area movement is restricted and regulated,
and in the yellow area movement is not as restricted. No one
can enter the house without a twenty-four hour quarantine.
All outside effects are kept and left in this quarantined space.
Any effects that are brought into the room where the birds
are must be ﬁrst placed in a fumigation room. The feeding is
mechanized and stays within the farm. All the crates and other
equipment used inside and outside of the house are also disinfected. The idea is to create a seal.
In the executive’s words, ‘This is how harsh biosafety needs to
be for the breeders’ (Interview, Cairo, 3 October 2011). Biosecure
poultry farms look like sealed warehouses. Due to the quarantine
procedures (and the long distances of the farms from the Delta),
workers generally come and stay on the farm for ﬁve months during the ﬂu season and then take the rest of the year off.
Biosecure poultry farms are designed to prevent the introduction of pests and diseases into the birds’ environment. However,
there are ‘environmental pathways by which pathogens can spread
across and out of large conﬁned animal feedlot operations’
(Wallace, 2009: 938) (Fig. 3). In order to keep the birds alive,
ventilation and circulation of air are essential. This also allows
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Fig. 3. Environmental pathways of biosecure poultry (Courtesy of Aviagen).

for the movement of rodents, wild birds and insects in and out of
the factories (M. F. Davis et al., 2011). Biosecure procedures often
do not include the management of animal waste, and broiler farms
like the one described above transport chicks to other farms, which
raise the chicks and sell the adult birds to retailers. The seal is in
fact impossible to create.
Biosecurity measures effectively secure the inside of factory
farms via the continual application of antibiotics and vaccinations
and the short life cycle of birds. At the same time, parasite populations develop virulence and drug resistance within the farms
(Davis et al., 2011). Poultry production is maintained while the
‘environmental pathways’ of the farms spread outside pathogen
virulence and antimicrobial resistance.
At the time of the H5N1 outbreak in Egypt, birds across the
industry were affected, although farms with lax biosecurity measures were much more vulnerable to the virus than farms with
strict biosecurity measures (Abdelwhab and Hafez, 2011: 654). In
response to the public health emergency, the Egyptian government
followed a standard retinue of measures: The government immediately began a vaccination program for all industrial farms and not
including backyards, under pressure from agribusiness
(Abdelwhab and Hafez, 2011). Given how quickly the virus could
spread in the conﬁned production environment of industrial farms,
agribusiness was potentially facing even greater losses in the
immediate term. Further, in order for vaccinations to be effective
in the short term, transmission of the virus to vaccinated birds
needs to be eliminated. Conﬁnement of vaccinated poultry in live
bird markets and ‘backyards’ is/was considered impossible, in contrast to vaccinated industrial poultry. Thus, the government immediately initiated a mass culling campaign: In 2006 more than 40
million backyard/cottage birds were culled (FAO, 2006: 29). The

government further mandated the temporary closing of live bird
markets and the slaughtering of birds in slaughterhouses.
Although these combined measures clearly were made to save
agribusiness and decimate informal markets, the value given to
industrial birds’ lives reﬂects not only the value of commodity production but also the knowledge production embedded in international standards of emergency bio-containment. International
protocols assume that biosecurity prevents birds inside farms from
being in in/direct contact with birds (and other potential hosts)
outside. Ofﬁcial responses in effect proceed on the premise of biosecurity – that industrial farms can prevent pathogens from infecting vaccinated birds given the adoption of certain capital-intensive
practices and agri-technologies.
Pathways of H5N1 transmission between hosts remained, however, and the combined measures of mass culling (of household
birds) and mass vaccinations (of industrial ones) did not control
the pathogen. The mass culling and (to a certain extent) the vaccinations led to drastic declines in the pathogen’s life cycle; however, rates of the pathogen’s transmission remained high. Many
householders and small-scale operators were not compensated
for the loss of their birds, and therefore, did not notify authorities
about a sick bird for fear of losing their ﬂock (Meleigy, 2007).
Further, the vaccines proved to be ineffective (Kayali et al., 2011)
because biosecurity measures do not completely prevent pathogens from entering and exiting farms, and the vaccines were not
properly tested or stored prior to their widespread application
(Abdelwhab and Hafez, 2011). Drug resistance has further impeded
any subsequent efforts to contain the ﬂu. Along with several other
countries Egypt is now home to an oseltamivir-resistant strain of
H5N1 (‘tamiﬂu oseltamivir’ being the main commercial vaccine
for the ﬂu) (Tseng et al., 2010: 458). This deadly combination of
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virulence and drug resistance within the virus population has
established the pathogen–host relationship, following the initial
outbreak. Every inﬂuenza season the virus reappears and damages
its host, making H5N1 HPAI endemic in the country.
Industry producers have largely responded to this new reality
by continuing to move production from the Delta into the desert,
especially in reclaimed land in Middle and Upper Egypt, and by
building biosecure poultry farms. The government instituted a regulation that poultry farms be at least 2 km apart and outside of
agricultural areas, so even the farms that were already in reclaimed
areas are being moved farther ‘into the desert’. As one agribusiness
executive conﬁded, the loss of nearly all of their broilers (500,000)
from the avian ﬂu, close to their entire working capital at the time,
compelled them to build biosecure factory farms farther into the
desert (Interview, Cairo, 3 October 2011). An outcome of H5N1’s
endemic spread is, in an agribusiness manager’s words, ‘Poultry
is gold in Egypt’. Industry producers with the capital to expand
the desert frontier and build biosecure production systems have
grown. For instance, the long-term assets of one of the dominant
poultry producers, Cairo Poultry Company, jumped 77% in 2006.
At the same time, cottage poultry has been damaged, compromising the rural livelihoods of millions who rely heavily on poultry
and endangering local breeds (e.g. Fayoumi) (Eltanany and Distl,
2010; FAO, 2006).
The path to expanded capital accumulation in agriculture is
paved by the multiplication of crises. Even before the ofﬁcial
responses, at the time of the outbreak industrial poultry faired
far better than birds in live bird markets and backyards. In Egypt
and worldwide, industrial poultry has remained relatively safe in
the face of emergent and recurrent viruses in part by transmitting
pathogens to sub-contracting farms and/or live bird markets. Subcontracting has historically been part of, rather than contradictory
to, processes of biosecuritization during the neoliberal period.
Emergency bio-containment measures following the outbreak further created new hybrids through the pathways of transmission
that are necessarily part of biosecure poultry. In other words, this
outcome is not a failure of biosecurity but rather reﬂects the practice of biosecurity. Even if all poultry in Egypt was produced in an
integrated biosecure production system, as is promoted by WTO
protocols and industry leaders, transmission of viruses would
remain possible within and across national borders, as long as
there are production zones that promote virulence.
Conclusions
The H5N1 outbreak and the ﬂu’s spread on a world stage seems
to lend further support for biosecurity – that is, support that presumes the premise of biosecurity, of a direct relationship between
demarcating the inside of a production zone and effectively keeping out the unwanted, unexpected and unintended. Although at the
time of the outbreak in Egypt not a single type of production unit
was left unaffected, industrial poultry was relatively unharmed
while birds in ‘backyards’ and live bird markets were most vulnerable. This outcome gave the appearance that non-biosecure or
informal poultry was the vector of the virus. And the latest developments in the poultry industry reﬂect the great promise of the
biosecurity regime, as the agribusinesses with the most capital
move production farther into the desert and to the south of the
country. Corporate poultry is attempting to build greater ‘fortresses of gold’, including a massive integrated poultry complex
in Middle Egypt (Farm visit, Ismailia, 2 October 2011).
In this paper adoption of increasingly coercive agri-technologies, movements into the desert, integration of breeding, and
sub-contracting constitute a ‘work of puriﬁcation’ that has related
directly to evolving pathogens, increasing competition in a free
trade regime, a domestic consumer market favouring alive or
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newly-slaughtered birds, and so on. The ofﬁcial response to
H5N1’s global spread, which in effect saved industrial poultry from
potential devastation while wreaking havoc on informal markets,
was just one effort in the continuous work of creating and re-creating distinct zones of production– work involving the very blurring
of the inside and outside of these zones. Because emergency biocontainment proceeds on the premise of biosecurity and yet paths
of disease transmission exist (between industrial farms, smallerscale operations, and people in densely populated areas), the ofﬁcial response to the outbreak also led to the unwanted, unexpected
and unintended.
‘The event’ of the H5N1 global outbreak reﬂects the broader,
historical set of relations that constitute the biosecurity regime.
Following historical studies of biosecurity measures (e.g., Enticott
(2008), Barker (2008), and Hinchliffe (2013)), this analysis capture
how biosecurity protects industrial production – but only in a perpetual sense, by offsetting the costs of intensive agriculture. In the
case study of Egypt, the most capitalized agribusinesses have beneﬁted most from the institutional infrastructure for the adoption of
a changing set of biosecurity measures, but the effects of this
institutionalization should not be conﬂated with the causes.
Corporate strategy and state and development supports involved
in the expansion of the desert frontier for intensiﬁed agriculture
production during the last half century shaped and were shaped
by evolving viruses within poultry, the wind, the sand, and so on.
The industry’s ‘fortresses of gold’ in the desert reﬂect a vulnerability, after all.
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