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Abstract 
This dissertation focuses on the relationship of industrial shrimp aquaculture 

and shrimp diseases, with an emphasis on the agency of disease in shaping the history 

of shrimp production. Shrimp aquaculture is concentrated in developing tropical 

economies, with the significant majority of shrimp exported to consumers in the Global 

North. The rise of shrimp aquaculture has been accompanied by the development of 

new technologies and practices, designed to facilitate and govern the growth of the 

industry. While successful in making aquaculture the single largest production method 

for shrimp, these innovations also created ideal environments for the emergence and 

spread of shrimp diseases, which have caused significant and persistent production 

losses. Disease has brought volatility and risk to producer livelihoods, while also 

necessitating further technological modernization and development interventions to 

curb disease outbreaks. 

This research draws on qualitative interviews and contextual economic analyses 

to explore the role of disease at multiple scales. Chapter 2 examines how disease has 

shaped industry discourses and he practice of shrimp aquaculture across contexts. The 

role of the concept of biosecurity is examined to highlight the territorial nature of disease 

prevention. Chapter 3 explores the context of shrimp aquaculture development in Aceh, 

Indonesia. This chapter applies the general ideas explored in Chapter 2, to a real-world 
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case, highlighting how the pairing of shrimp and disease is managed as a single 

commodity. Chapter 4 explores the reach of disease globally, and across methods of 

production. The economic effects of disease on U.S. wild shrimping are explored, along 

with the role of disease as a narrative element in resisting global aquaculture. 

It is argued that shrimp disease shapes commodity relationships, influencing 

production decisions, and development priorities at multiple scales. The unsympathetic 

quality of disease makes disease prevention an ideal project for enrolling broad 

coalitions of human and non-human actors, and negating the politics embedded in the 

relationship of disease prevention with commodification more broadly. 
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1. Introduction 

1.1 Introduction 

This dissertation explores the industrialization, intensification, and expansion of 

shrimp aquaculture with an emphasis on shrimp disease. Disease serves several roles in 

this dissertation, both as an object of analysis, and as an analytic tool for understanding 

the structure of social and economic relationships within the production network. 

Centering disease allows for engaging with scholarship around commodification and 

commodity flow in ways that facilitate critical engagement with interactions between 

humans and resources. 

These two roles are explored in the three main chapters of the dissertation, each 

focusing on disease in a different context. The chapters are unified by two major threads. 

Topically, they explore disease, with an emphasis on two particularly important 

diseases, white spot syndrome virus (WSSV) and early mortality syndrome (EMS). 

WSSV and EMS emerged as major disease events in the 1990s and 2010s respectively. 

The time between the emergence of these two diseases allows for consideration of long-

term trajectories in development, industry discourse, and human response to disease. 

The three chapters approach these disease events at different scales and in different 

locations, as detailed below. Though many parameters differ between the chapters, they 
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each aim to demonstrate the effects of disease on parts of the production network, and to 

explore how humans respond to, adapt and make sense of disease in their lives. 

The second major thread is a theoretical focus on agency. This analysis draws on 

actor-network theory (Latour 2005) as a starting point, drawing on its approach to 

agency as a relational and performative quality. Agency in this sense is about effect 

rather than intention. If an entity, such as disease, influences actors and their 

relationships, then that entity is itself an actor. Drawing from this starting point, the 

analysis adopts critiques and further engagements with ANT approaches from Castree 

(2002) and Tsing (2010). Incorporating these refinements allows for easier integration of 

theories from political ecology and political economy. Together, these authors highlight 

the importance of history, power structures, and broader systems that could be 

considered as exogenous to networks, but still shape outcomes. Such an approach allows 

for using the “spirit” of relational approaches, but grounding them in more direct 

political analyses. Such grounding allows for more straightforward application of ANT- 

inspired approaches to critical geography, and in the case of this dissertation for analysis 

across the different historical and political contexts in the three chapters. These 

approaches are discussed in greater detail in Chapter 3.  

Chapter 2 explores the evolution of discourse around shrimp aquaculture 

disease, with a focus on how understandings of disease shape and reflect changes in the 

industry more broadly. These broad shifts in discourse display not only the increasing 
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centrality of disease in aquaculture management, but reflect trends of intensification, 

consolidation, and monoculture in the industry. As such, discourse reflects not only the 

history of disease, but long-term trends towards production models that more closely 

resemble patterns of agrarian change and industry formation seen in the production of 

terrestrial food commodities. This chapter aims to give a broad picture of how dominant 

views in the shrimp aquaculture industry have changed, contextualizing the more place-

based analyses in Chapters 3 and 4. 

Chapter 3 analyzes disease in the specific context of an emerging shrimp 

aquaculture region, Aceh, Indonesia. This chapter explores how disease articulates itself 

in diverse ways in Aceh, acting through landscapes, knowledges, power structures, 

ecology and the capital of local and international firms. Disease moves across these 

geographies of difference, and simultaneously shapes them. Disease is an outcome for 

individual farmers that lose livelihoods, and it is simultaneously a major constituent of 

the broad processes of development that play out in Aceh. The scale of time is critical; in 

a given growing season disease can introduce risk and loss, while over decades it can 

shape unexpected and uneven opportunities, and also bring increasing pressures to 

align Acehnese shrimp farming with global commodity systems that can insulate 

individuals from disease. This chapter forms the longest part of the analysis and allows 

for exploring general ideas and trends in If Chapter 2 aimed to theorize the role of 

disease, Chapter 3 aims to explore a political ecology of disease as it actually occurs.  
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Chapter 4 examines disease across the divide between aquaculture and wild capture. 

Aquaculture and wild capture of shrimp are linked economically, politically and 

environmentally, providing pathways for disease to impact both production methods. 

This chapter the interaction of U.S. and international shrimp markets to explore how 

disease impacts the shrimp industry across diverse geographies and methods of 

production. Contextual economic data are described to assess the impacts of disease. 

This is followed by an examination of the role of disease as part of a political vocabulary 

that U.S. producers deploy to defend livelihoods and distance themselves from their 

farmed competitors in the eyes of consumers. 

The remainder of this introduction focuses on necessary background information 

surrounding shrimp aquaculture and industrial aquaculture more generally. Broad 

historical periods in aquaculture are covered, along with an overview of important 

disease and their impacts. 

1.2 Aquaculture Background 

In 2016, aquaculture accounted for roughly 53% percent of global food fish 

production (FAO SOFIA 2018). Dubbed the “blue revolution” by some observers, the 

rapid expansion of aquaculture has taken place predominantly in the Global South, 

driven by innovations in technology and continued growth in demand for seafood. 

Industrial aquaculture operations characterized by large ponds and “intensive” (e.g., 
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chemical use, fertilizers, aeration devices) production have spread rapidly, greatly 

increasing the trade of farmed seafood, while also reducing costs. Intensive farms have 

largely replaced operations reliant on a passive or “extensive” model in the global 

marketplace. 

Most wild capture fisheries are at or near capacity, limiting ability to increase 

production to meet growing global demand (Stentiford et al.2012, FAO SOFIA 2018). 

Aquaculture has emerged to fill this void, as can be seen in the US case, where the 

market share of domestic shrimp production fell from 43% in 1980 to 12% in 2011 as 

landings remained largely static (Mukherjee and Segerson 2011). Minimal shrimp 

aquaculture production occurs in the US, with virtually all production from capture 

fisheries (FAO SOFIA 2018).  

Aquaculture allows for a previously impossible level control over the production 

process, enabling technical innovations that have dramatically reduced production costs 

and increased supply. As a result, the real price of shrimp fell from $16/Kg to $7/Kg 

between 1990 and 2007 (Asche 2008). Between 1961 and 2013 per capita availability of 

crustaceans increased 0.4 kg to 1.8 kg, fueled largely by growth in the aquaculture sector 

(FAO, 2016). As shrimp aquaculture is characterized by market integration across 

locations and production methods, this fall in price has impacts across the production 

network, including capture fisheries (Asche et al. 2012). Consumer expectations also 
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adjust to the introduction of product forms with increased quality and consistency and 

reductions in price uncertainty and risk.  

The shrimp aquaculture industry grew at an average of 18% between 1970 and 

2008, and in 2012 reached a value of $19.4 billion (Portley, 2016). Though this 

development has made the industry more competitive in the broader food market, it has 

placed considerable economic pressure on small-scale producers without the capital to 

adopt costly innovations or take advantage of economies of scale made possible by new 

technologies and growing global demand.  

 

 
Figure 1.1: Total shrimp production aquaculture vs. wild capture. Source: FAO Fish Stat 
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1.3 Shrimp Aquaculture Historical Outline 

Industrial Shrimp culture can be roughly divided into three periods, Expansion 

and disease proliferation (1988-2001), Vertical Integration and Monoculture (2001-2011), 

and the EMS era (2011 on).  Figure 1.2 displays these periods against a graph of price 

indices (Petesch 2017). These periods are distinct in their market dynamics, practices, 

and relationship to disease. While other temporal divisions are applicable, these three 

serve as a useful point of departure for describing the emergence of the practice of 

shrimp aquaculture, it’s gradual transition to a dominant form of production in marine 

food systems, and how encounters with disease remain persistent throughout all three 

periods 
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Figure 1.2: Price indices overlaid with disease breakouts and other major events. Adapted from 
Petesch 2017. 

 

1.3.1 Expansion and Viral Disease 

The 1990s saw both significant growth in the industry, and the emergence of 

shrimp disease in epizootic events that manifested as severe industry loss. In this period, 

P. monodon dominated production (Figure 1.3), and production doubled from roughly 1 

million mt to roughly 2 million mt (Anderson et al. 2015). Shrimp diseases of the 1990s 

were primarily viral and include white spot syndrome virus (WSSV), yellow-head Virus 

(YHV), and Taura tyndrome virus (TSV). Attempts to reduce mortality induced by viral 

diseases met with difficulty since successful treatment or vaccines have not been 

developed (Cock et al. 2017). As a result, disease management efforts shifted towards 
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developing best management practices and improved protocols for disease exclusion 

and prevention (Bene 2006).  

Table 1.1: Shrimp diseases of the 1990s, broken down by emergence in Asia and Americas. * 
indicates newly described genus with emergence of that virus. Sources: (Lightner 2011, Lightner 
2012) 

Disease - Region Year of 
emergence 

Estimated losses 
 (billion USD) 

Pathology 

YHV - Asia 1991 0.5  Viral* 

TSV - 
Americas 

1991-1992 1 - 2  Viral 

TSV - Asia 1992 0.5 - 1  Viral 

WSSV - Asia 1992-1993 6  Viral* 

WSSV - 
Americas 

1999 1 - 2 Viral 

 

Of the viral diseases of the 1990s, white spot has had the furthest reaching 

impacts, and figures prominently in the subsequent chapters of this dissertation. WSSV 

emerged in Taiwan in 1992 and had become ubiquitous in Asia by 1996, when it is 

thought to have caused 40% losses in global farmed shrimp production (Cock et al. 2009, 

Lightner et al. 2012). In 1999 WSSV spread to the Americas, where outbreaks in Ecuador 

caused catatstrophic loss for the shrimp industry there (Walker and Mohan 2009). WSSV 

is highly lethal and contagious, causing mortality within one to three days after 

infection. It has a wide host range, but absent the high stresses and stocking densities of 

aquaculture, WSSV rarely manifests as a lethal outbreak in wild populations (Lightner 
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2011). In many areas, it is now ubiquitous among wild crustaceans, having spread 

through the trade of farmed shrimp. These wild populations serve as potential disease 

reservoirs in many shrimp farming areas (Lightner 2011). 

This period also saw a growing focus on the social and environmental problems 

caused by shrimp aquaculture. As shrimp production moves from marine to terrestrial 

spaces, huge tracts of coastal land were converted to ponds, at times before regulatory 

systems were in place to adjust to this new production. Environmental impacts of the 

conversion include mangrove deforestation, loss of marine biodiversity, increased 

nutrient runoff and salinization of soils, and reductions in available potable water 

(Rivera-Ferre 2009, Veuthey and Gerber 2012). Social impacts of shrimp aquaculture 

include the marginalization of local peoples through high capital and skill barriers to 

entry, seizure of benefits by elites, and displacement (Stonich and Bailey 2000, Islam 

2014). Environmental and social impacts may undermine the ability of local people to 

support themselves via traditional livelihoods such as subsistence fishing or agriculture, 

and traditional, extensive aquaculture methods (e.g. Veuthey and Gerber 2012). These 

concerns manifested in public campaigns from NGOs including World Wildlife Fund 

(WWF) and the Enbironmental Justice Foundation (EJF), with pressure from these 

organizations leading to public private partnerships and the codification of best 

management practices (BMPs) for shrimp production to address social and 

environmental impacts, as well as the issue of disease (Bene 2006). 
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1.3.2 Monoculture and BMP Adoption 

Spurred by the serious losses of disease in the 1990s, considerable effort went 

into improving the productivity of the shrimp industry at multiple scales during the 

2000s. The short history of shrimp domestication means that shrimp production had 

room to improve in practices and approaches to maximizing production (Stentiford 

2012). Perhaps most significant among these changes was the shift to P. vannamei as the 

global shrimp species of choice. Figure 1.3 shows the enormous scale of this shift, as 

numbers of P. vannamei now eclipse all other species combined by a large margin 

(Anderson et al. 2015). Specific breeding of P. vannamei to develop stocks that are free of 

pathogens was wildly pursued due to vannamei’s natural ability to handle higher 

stocking densities and respond more robustly to viral disease. Lightner and colleagues 

view this development as a paradigm shift in shrimp aquaculture, as the predictable 

performance, size and quality of vannamei led to rapid growth as seen in figure 1.3 

(Lightner et al. 2012).  

The growth in vannamei production was accompanied by a general shift towards 

more intensive and technologically complex farming techniques. Technical advances like 

pond liners, aerators, and biosecurity protocols improved pond performance and 

reduced disease risk (Lightner 2007). Ponds increasingly became separated from local 

ecosystems with concrete or plastic liners, buffer zones, and netting as a means of 

preventing disease. The size and extent of operations also increased in many areas. This 
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robust growth led to concerns about competition and low prices, and in 2007 

aquaculture eclipsed wild capture of shrimp for the first time (Flegel, 2008, Figure 1.1). 

 

World Shrimp	Aquaculture	(including	M.	rosenbergii)	
by	Species:	1995	- 2017
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Figure 1.3: Percentage of cultured shrimp by species, percentage of P. vannamei noted in 
numerals. Source: Anderson et al. 2015 
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Shrimp	Aquaculture	Production	by	World	Region:	1995	- 2017
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Figure 1.4: Regional production of cultured shrimp highlighting growth of China, and Asia 
generally. Source: Anderson et al. 2015 
 

1.3.3 EMS and Disease Going Forward 

This period of growth was disrupted by the emergence of a new major shrimp 

disease Early Mortality Syndrome (EMS). Also known as acute necrotizing 

hepatopancreatitis, eEMS merged as a major disease in global vannamei production in 

2009 in China, before emerging as a catastrophic outbreak in Thailand in 2011. Figure 1.5 

demonstrates the dramatic effect of this outbreak on U.S. imports from Thailand. EMS 

first emerged in China in 2009, but manifested as a major outbreak in Thailand from 

2011-2013 (Zorriehzahra 2015). EMS spreads quickly, often within 30 days of stocking 

and has mortality rates of over 70%. The initial cause of EMS was uncertain, with a 
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variety of theories including Rickettsia-like bacteria and viruses, before it was 

determined to be a novel strain of Vibrio parahaemolyticus (Lighter 2011, Zorriehzahra 

2015). The impacts of EMS were massive-worldwide production fell 19% between 2010 

and 2013 and Thai exports fell by nearly half (Anderson et al. 2015, Zorriehzahra 2015). 

Indonesia has so far been spared a significant EMS outbreak, which figures heavily into 

the story of Chapter 3. Antibiotics and other post outbreak treatments have so far been 

ineffective. 

Disease remains a major concern for the industry despite efforts to address it. 

Survey results from Figures 1.6 and 1.7 show that disease has increased in perception as 

a problem over time. This may be from the reduction in other issues, but several of the 

issues that fell out of the top concerns in previous surveys might be inverse problems to 

a large disease outbreak (e.g. low prices). Disease remains as a major problem in shrimp 

farming despite significant efforts and progress in some areas. 
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Figure 1.5: U.S. import quantities by major exporting countries. Trends in Thailand reflect the 
impacts of EMS. Source: National Marine Fisheries Service. 
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Figure 1.6: Disease ranks at the top of contemporary issues in shrimp farming. Source: Anderson 
et al. 2015 
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Figure 1.7: Disease also takes top rank in the Asian Market Specifically. Source: Anderson et al. 
2015 
 

1.3.4 Disease Conclusions 

The following set of conclusions summarizes realities surrounding disease in 

shrimp aquaculture. A great deal of simplification occurs, and is at times expanded 

upon in the following chapters. Despite this simplification, these points form a useful 

starting point for understanding disease in the following chapters of this dissertation. 

1. Disease is a persistent problem in shrimp aquaculture, and has been since the 

beginning of industry expansion in the 1990s. 
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2. New diseases have frequently emerged, and are often cryptic upon initial 

emergence. WSSV and YHV required the description of two new genus of virus 

(Lightner 2011). While the pathogen behind EMS was unclear until months after 

damages began to mount. Disease is a problem that persists, but in new forms. 

3. Shrimp diseases have not manifested as a human health problem, and impacts 

on wild shrimp are comparatively low to this point (Cock et al 2017). 

4. The impacts of disease are severe, with losses in the billions. These impacts 

persist until the present. 

5. Shrimp diseases are largely treated by prevention, as treatment of disease post-

infection has largely proven ineffective. Vaccines are not effective due to shrimp 

physiology (Lightner 2012). This prevention includes the introduction of specific 

pathogen free (SPF) stocks, and a wide array of pond-level management 

approaches. 

6. Major shrimp diseases including WSSV and EMS cause rapid and severe 

mortality. Non-mortality causing pathogens are less emphasized in human 

response and generally less prevalent as social problems. 

7. Though shrimp diseases come from a variety of pathogens including both 

viruses and bacteria, the diseases that constitute a major problem have similar 

effects (mortality) and are approached through broadly similar responses 
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(preventative efforts). These similarities mean that despite differences “disease” 

as a broad category is a useful analytic unit. 
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2. Disease the Evolution of Aquaculture Development 

2.1 Introduction 

This chapter explores the evolution of discourse around shrimp aquaculture 

disease, with a focus on how understandings of disease shape and reflect changes in the 

industry more broadly. These broad shifts in discourse display not only the increasing 

centrality of disease in aquaculture management, but reflect trends of intensification, 

consolidation, and monoculture in the industry. As such, discourse reflects not only the 

history of disease, but long-term trends towards production models that more closely 

resemble patterns of agrarian change and industry formation seen in the production of 

terrestrial food commodities.  

Two discursive periods are explored, the first roughly coinciding with the late 

1990s and 2000s, and the second in the latter half of the 2000s to present. In the first 

period, discourses focus on aquaculture as an opportunity for development in coastal 

areas of the global south, with a need to control for negative environmental and social 

impacts through the application of best management practices (BMPs). In this period 

disease is situated as one of the myriad socio-environmental problems of aquaculture, 

and disease response is part of an integrated series of practices needed to ensure 

industry sustainability. Aquaculturists must manage the impacts of their ponds on local 

environments, while protecting ponds from the potential for disease. The discourses in 
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this period emerge as a corrective to industry practices and disease losses during the 

1990s that were viewed as unsustainable, inequitable, or otherwise unfit for realizing the 

opportunities presented by the “blue revolution.” 

The second period tracks the emergence of the concept of biosecurity in shrimp 

aquaculture as industry discourses de-emphasize development, instead focusing on 

security, efficiency, and risk management. These changes reflect an industry reliant on 

intensification, technology, and the rapid development of a global monoculture of 

shrimp production. In this period, disease, and disease prevention are central tenets of 

management, reflecting not only the persistence of disease losses, but a need to protect 

an increasingly large and valuable shrimp aquaculture sector. Discursively, this is 

manifested as a shift in focus to mitigating threats from the environment to the shrimp 

pond, and away from a conception of disease as a particular type of environmental 

problem. 

The discursive changes outlined here serve to demonstrate the agency of disease 

in shaping broad ideas about the industry, which are reflected in policy and practice at 

multiple scales. These discourses form the broad context for the place-specific analysis of 

aquaculture practice in Chapter 3. In Chapter 3, conceptions of best management 

practices, the role of the firm, and biosecurity are explored in the context of the growing 

post-tsunami aquaculture sector in Aceh, Indonesia. Analysis at these two levels-broad 

discursive trends and context-specific practice in Aceh allows for a consideration of 
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multiple forms of non-human agency. In the most direct sense, disease exercises agency 

in the material losses it inflicts on the shrimp industry. However, a performative view of 

agency must extend consideration to the ways disease shapes how human actors 

apprehend problems and solutions (Chapter 2) and how these discourses articulate in 

the context of a particular place (Chapter 3). The exploration into multiple expressions of 

agency is ultimately intended to provide a fuller understanding of what the process of 

shrimp commodification entails for humans and non-humans, and to bring these non-

human conceptions into analyses of value chains and seafood production more broadly. 

The structure of the chapter begins with an overview of theory and context 

surrounding the analysis (Section II), followed by an overview of methods (Section III), 

before moving to an outline of the two major discourses being examined, Best 

Management Practices/Sustainable Development (Section IV) and Biosecurity (V).  

2.2 Theory and Context 

2.2.1 Disease and the Production Network 

Throughout this dissertation, disease serves as both an object of analysis, and a 

lens through which questions of agency and power among human actors can be 

analyzed. Integrating these two approaches allows for critical consideration of what the 

commodity in question is, and what the process of commodification entails. A key 

argument of this chapter is that disease and aquaculture development are mutually 

constitutive, and have continually produced each other throughout the history of 
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aquaculture development. Disease is not an exogenous shock to shrimp production, but 

internal to the production system as both a cause and effect of development processes. 

Diverse and recurrent disease problems have shaped development discourses and 

trajectories since the expansion and industrialization of the industry began in the latter 

half of the 20th century. The material impacts of shrimp disease are immense, and are 

intrinsically linked with the evolution of discourse and practice in the shrimp industry. 

Neither disease or the history of shrimp aquaculture can be fully understood separately 

from the other.  

By establishing this relationship, the subsequent chapters can explore how the 

relationship articulates places where production occurs. This chapter examines the 

shrimp aquaculture industry as an assemblage of firms, individual farmers, non-human 

actors, and their discourses. Within this assemblage certain discourses emerge as 

dominant due to the agency of powerful actors, or the broader structures in which the 

industry is embedded (e.g. capitalism). This chapter deals with how this industry 

assemblage interacts with disease and what those interactions constitute, rather than 

how the individual farmer or fisher responds. The industry is not monolithic, 

representing a variety of human and non-human actors, institutions and ecologies. 

However, in tracking the history of shrimp aquaculture, dominant conceptions and 

discourses emerge and exert influence. Some of these have become hegemonic, 

internalized into widely held beliefs about the future of the industry, dictating practice 
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and priorities. It is these dominant discourses that are explored in this chapter and 

contextualized and complicated in later chapters.  

In its contemporary form, shrimp aquaculture is a global, intensive industry 

involving assemblages of diverse actors. The interactions, power relations, and flows of 

material and discursive information that constitute this industry are multi-scalar, 

dynamic, and embedded in a variety of broadly structuring environmental and social 

systems. Epizootic shrimp diseases illuminate these connections, making clear who 

bears losses, drives production agendas, and who can capitalize on volatility in the 

system. Similarly, disease demonstrates which actors drive the knowledge economy of 

shrimp production and dominate discourse surrounding disease mitigation and 

prevention. Disease is a force that links various actors in the production network due to 

the wide geographical range of its effects and the persistence of these effects over time.  

At the same time, aquaculture development has created disease as it exists today. 

It is necessary to clarify that “disease” is used here to represent a variety of different 

pathogens that manifest as socio-biological problems. Aquaculture did not create vibrio, 

but it did create brackish ponds that enabled new strains to emerge and be discovered, 

and it did create the possibility for vibrio-caused early mortality syndrome to emerge as 

an industry-shaping epizootic phenomenon. The category of disease is based on effect; 

organisms that we cannot visually see, but manifest as health conditions that impact 

human interests.  
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Shrimp ponds serve as fertile grounds for the emergence of new disease 

organisms, and the complex interconnections between sites of production provide 

vectors for the spread and transfer of these organisms. Virtually all shrimp aquaculture 

diseases impact only farmed shrimp and not wild shrimp due to the stocking densities, 

stress on the organisms, and ease of spread in aquaculture ponds. Shrimp disease is 

inextricably tied to the shrimp farm as habitat, and to the broader production network as 

an anthropogenic ecosystem, through which it can expand and transmit itself. Industrial 

aquaculture creates the conditions of possibility for disease organisms to manifest as 

social problems. Though in this way disease is expressly anthropogenic, it also exists to a 

significant degree outside of human control once it has emerged. Shrimp diseases can be 

prevented or guarded against, but not cured. New diseases have consistently emerged 

to challenge iteratively refined management protocols. Disease management has been an 

ongoing struggle; an incomplete victory for the industry both in terms of managing 

disease’s economic effects, and also in the inability of humans to completely master the 

ecosystems they have created.  

Aquaculture disease has been studied extensively from an ecological and 

microbiological standpoint, generally with the aim of establishing knowledge and 

practice for disease prevention, or for evaluating economic losses. In these assessments 

disease is frequently explicitly or implicitly situated externally to production networks, a 

threat to be measured, prevented, and mitigated. Though the physical presence of 
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disease in farms is acknowledged, it is conceptually separated from structural 

understandings of the industry. It is viewed through the lens of its threats to “the pond” 

rather than as a constituent part of industrial aquaculture that has persisted since its 

emergence. Research into the social and political role of disease is limited, both in terms 

of governance and how disease shapes the structural elements of shrimp production. 

Even more rare is the acknowledgement that disease is an outcome of aquaculture as 

much as it is something that impacts aquaculture.  

2.2.2 Commodities and Commodification 

Large scale shrimp aquaculture is a relatively new industry, having recently 

undergone commodification. While shrimp have been cultured using extensive methods 

for millennia, shrimp as a staple of the global seafood trade is a relatively recent 

phenomenon, with its beginnings in the late 1970s. Commodification involves “the 

expansion of market trade to previously non-marketed areas” (Bakker and Bridge 2006 

p.619). It necessitates a changing of relationships, and the development of markets and 

institutions to facilitate and govern exchange (Bakker and Bridge 2006, Harvey 2005). 

Spatial expansion, vertical integration and efficiency-focused production practices are all 

hallmarks of a process that has largely played out since the mid 1980s. The emergence of 

shrimp as a seafood commodity traded in large quantities has required a rapid 

commodification process, as production capacity and technology has generally 
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outstripped development of governance and institutions. This rapid process manifested 

as problems in several areas, including mangrove loss, concerns about social equity, and 

the severe disease outbreaks of the 1990s (See Stonich and Bailey 1997, Hall 2003).  

The argument underlying the ideas advanced in this chapter is that the 

commodification process of shrimp extends beyond the commodification of the shrimp 

themselves. The commodity sold is shrimp but the commodity managed and governed is a 

pairing of shrimp and disease. In the context of the pond and hatchery shrimp and 

disease are inseparable concerns; even where disease is absent it drives discourse, 

practice, and technology. One cannot commodify shrimp without addressing disease. In 

fact, by putting the shrimp through the commodity process they are introduced to 

disease and temporarily paired with it. The actual thing that is optimized in ponds is 

their symbiosis, a sort of aggregated organism that while biologically two distinct things 

is managed as one entity in the context of the shrimp pond. Shrimp and disease are 

comprised by a set of relationships that human managers attempt to prevent or shape. 

Humans have tried to separate them, and the pairing has resisted separation and 

emerged in new forms. Shrimp not cannot be commodified without structuring systems 

around disease. 

It is important to note that this is not a permanent pairing, and its temporary 

nature has significant implications. Commodification of shrimp is a process that requires 

shrimp and disease be paired in the pond through practice, discourse, risk, and at times 
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infection, and then separated again once they proceed along the value chain. 

Commodification is a transient, contestable, and reversible process (Bakker and Bridge 

2006). Disease of course has economic effects along the value chain, and it drives policy, 

adaptation and strategy, but it exists physically and most directly in the spaces of 

production-hatcheries, ponds, and the ecosystems they are embedded in. It has also 

largely been an issue of concern within those spaces and for those who have vested 

interest in them. 

Disease and shrimp are separated before the final stages of distribution and 

consumption. Shrimp diseases are not a threat to human health, and shrimp that are 

impacted by disease in terms of quality and visual appearance do not enter the value 

chain, but are harvested before this point, or discarded if disease cannot be avoided. 

Consumers do not see or encounter shrimp disease. Disease may cause indirect effects, 

such as fluctuations in supply or price, but the globalized nature of shrimp production 

means that such disruptions are temporary and can be quickly offset by production in 

other areas (Vinuya et al. 2007, Asche et al. 2012). Unlike avian flu, or mad cow disease 

(Bovine spongiform encephalopathy), there is no corresponding public health concern, 

realistic or sensationalized, and no accompanying policy narrative. As a result, shrimp 

disease can be largely understood as a commodity story, within the context of the value 

chain.  
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Moreover, this separation of shrimp and disease is impactful, both for 

structuring how shrimp are produced, and for shaping who has knowledge and interest 

of shrimp disease as a problem. Chapter 3 explores how some shrimp producers, 

intentionally try to re-unite shrimp and disease, in order to link shrimp to the conditions 

of their production, and construct narratives about the dangers contained in these 

conditions. The relationship between shrimp and disease is managed both to ensure the 

efficiency of production, but also to control narratives and public understanding of 

shrimp products from various sources. The maintenance of the shrimp/disease 

relationship is political, as well as technical and economic.  

The commodification of disease management is an important process that 

accompanies the commodification of shrimp aquaculture more generally. Markets have 

emerged for the provision of disease prevention capacity. Expertise, technology, 

specially produced inputs, construction assistance, and support in the face of disease 

outbreaks are all commercially exchanged, and this exchange has become an integral 

part of shrimp production. Small-scale farmers generally cannot provision these 

capacities independently due to knowledge and financial constraints, they must acquire 

them on the market. Vulnerability itself is commodified in this economy, farmers can 

pay to be less vulnerable, or firms can provide the means to reduced vulnerability in 

return for commitments to purchase inputs, or to develop new markets and 

relationships. The nature of the provision of disease management is explored in detail in 
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the context of Aceh, Indonesia throughout Chapter 3, highlighting how individuals 

capitalize on opportunities presented by these markets to advance their own positions 

and serve as intermediaries between firms and individual farmers. 

2.2.3 The Social Metabolism of Shrimp 

Shrimp are primarily produced in developing countries for export to wealthier 

countries as a luxury food commodity. The focus of shrimp production on high value, 

export oriented products contrasts with the overarching narrative of aquaculture as a 

solution to food security concerns. Certain types of aquaculture may indeed alleviate 

food insecurity, but shrimp production networks have historically been focused on 

export-oriented commodity production, rather than local consumption. Veuthey and 

Gerber (2012) refer to a “social metabolism” of shrimp production wherein shrimp 

culture is an economic necessity for producer countries and a relatively substitutable 

food product in consumer countries, a reality that undercuts the power of producers and 

dictates many political and governance decisions within the value chain.  

This commodity flow- theorized from a world-systems perspective as movement 

of the commodity from a “periphery” to the “core” reproduces many of the power 

relations found in colonial models of resource extraction. As shrimp move along the 

chain, value is added and captured, and disease is removed. The material flow of shrimp 

is mirrored by a reciprocal flow of governance, though this primarily-industry based 
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governance has been criticized both for imposing the preferences of Western consumers 

on shrimp producers and for a lack of rigorous or meaningful implementation. 

Throughout the history of aquaculture development, state actors have often had limited 

roles in governance of the industry when compared to other food systems (Vandergeest 

2012).  This exclusion has been attributed to limited state capacity creating a governance 

void, while others have described an intentional circumvention of local governments to 

assert corporate control (Vandergeest 2014). The lack of state led governance on shrimp 

disease may be attributable to the lack of human health impacts, and the lack of visibility 

to people beyond the sites of production (Blanchette 2015). The fieldwork discussed in 

Chapter 2 found no evidence of certification, third party standards, or externally 

introduced environmental goals. It did however encounter robust industry-led disease 

prevention efforts that entailed a variety of indirect actions towards environmental 

quality.  

This social metabolism outlined by Veuthey and Gerber points to a third type of 

commodification that will be explored in this dissertation, the “commodification of 

subsistence” (Bernstein 2010).  The commodification of subsistence refers to, “the 

process by which peasant producers become incorporated into capitalist circuits of 

exchange as producers of commodities and sellers of labour, resulting in a deepening 

dependence on the market for their means of survival, and the emergence of new class 

divisions (Belton 2016).” In many locations, industrial aquaculture replaced a variety of 



 

 
31 

subsistence or locally exchanged livelihoods, including rice paddy farming and 

traditional shrimp farming. This process has largely already played out in shrimp 

aquaculture, as the transition to industrial market production was rapidly carried out in 

most locations. However, the effects of commodification on rural livelihoods persist, and 

are expressed in the enrollment of farmers in various aspects of disease prevention that 

make their farms amenable to inclusion in commodity-oriented shrimp production. 

2.3 Methods and Analysis 

The introduction to this dissertation describes trends in shrimp aquaculture, the 

material impacts of shrimp disease, and the qualities of shrimp disease that drive its 

influence and make it a unique issue in food production. This chapter treats these 

material impacts as a point of departure for understanding how the history and material 

impacts caused by disease influence the evolution of contemporary discourse in shrimp 

aquaculture. Disease cannot be understood only in terms of shrimp mortality and 

economic loss. These are clearly necessary points of data, but represent only the most 

direct and readily observable impacts of disease. This chapter contends that disease has 

been instrumental in shaping not only how human actors conceive of contemporary 

aquaculture practice, but also how they imagine shrimp production futures.  

The central method guiding this analysis is critical discourse analysis (Jørgensen 

and Phillips 2002, Fairclough 2013). The goal of the analysis is to deconstruct discourse 
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to reveal the assumptions, ideologies, and power relationships that underlie them.  

Critical discourse analysis views language as a form of practice that is embedded in, and 

underlies power relationships and social structures. Analysis of discourse can therefore 

offer insights into how discursive materials reproduce or resist power relationships.  

In defining discourse, I draw on Dryzek’s interpretation of environmental 

discourses “discourse is a shared way of apprehending the world. Embedded in 

language, it enables those who subscribe to it to interpret bits of information and put 

them together into coherent stories or accounts. Each discourse rests on assumptions, 

judgements, and contentions that provide the basic terms for analysis, debates, 

agreements and disagreements’ (Dryzek, 1997 p. 8). This definition centralizes discourse 

as a means of understanding social and political relationships embedded in language, 

rather than centralizing linguistics itself. As such, it is particularly useful in applying 

discourse analysis to environmental policy problems and controversies, where 

discourses embedded in texts plays a prominent role in shaping resultant policy 

narratives and defining appropriate response. In this analysis “texts” refers to a wide 

range of discursive materials including not only written forms of representation, but 

other representational forms such as media, images, speeches, statistical representations, 

and infographics (Fairclough 2013). 

This approach treats texts as “enactments” intrinsic to practice, with a focus on 

their function within the relational network rather than as collections of content (Prior 
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2008). This allows for an exploration of the relationship between discourse and practice, 

and how these two elements shape and at times mutually constitute each other. As with 

the overarching analysis of agency, the emphasis is on effects and relationships. 

Analysis will be guided by a focus on how non-human actors articulate themselves in 

commodity relationships (Faier 2011; Yeh 2013). The analysis will start with disease as 

its focal point and trace responses and adaptations to disease through the discourses of 

human actors.  

Discursive materials were gathered from a wide array of journaled scientific 

publications, white papers, industry guidelines, codes of conduct, training materials, 

management guidelines, biosecurity and disease management workshops and 

presentations, and economic data. The amount of discursive material concerning shrimp 

disease is vast, and though this analysis strives for a robust representation of these 

materials it is not exhaustive. The materials used were primarily drawn from original 

English language sources or sources available with English translations. Sources 

originally available in Bahasa Indonesia and Acehnese are also included, with 

translation performed by Mirna Asnur, a research assistant on this project. Sources 

solely available in Thai, Vietnamese, Malay and several other languages with significant 

involvement in shrimp farming were not included. This limitation precludes some 

perspectives from important producer countries that could influence the analysis. The 

discursive materials most observable in shaping industry development, including 
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publications by the Network of Aquaculture Centres in Asia-Pacific (NACA) are 

available in English forms.  

2.4 Development, Disease and Sustainable Shrimp farming 

Disruptions and conflicts arise from human efforts to govern aquaculture, both 

among different sets of human actors, and also between animals and humans; ‘Despite 

their subjugated legal position, animals are nevertheless active subjects embodying a 

form of agency in their ability to continue to challenge, disturb, and provoke humans’ 

(Braverman, 2011). Diseases are not aware they are the subject of industry standards, the 

focus of international meetings, or of concern to NGO campaigns, but still they drive 

and prompt these activities. Species are relationally entangled at their core, making and 

re-making each other across history, and microbial species are no different in this 

regard. Just as the proliferation of aquaculture created conditions of possibility for 

disease to emerge as an epizootic phenomenon, disease has created the conditions for 

best management practices and technically focused governance to flourish as an 

industry-wide project.  

For a brief period, shrimp aquaculture was a major topic of interest for 

environmental advocates and critical environmental scholars, particularly around issues 

of labor rights and mangrove degradation (e. g. Stonich and Bailey 1997, EJF 2003). 

However, these critical appraisals of the industry became less prominent in the early 
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2000s as two closely related management discourses arose. The first discourse, centered 

around best management practices (BMPs) became central to the management of shrimp 

ponds in the wake of the disease crises of the 1990s, particularly the devastating 

outbreaks of WSSV. The second closely related discourse, biosecurity, emerged as a 

component of BMPs, and eventually one of the goals of proper pond management. In 

contemporary aquaculture, biosecurity is a powerful discourse in its own right, driving 

spatial decision making and practice. 

These discourses have similar origins and core assumptions. Both discourses 

seek to achieve disease prevention through the application of technology and technical 

expertise. The failures of disease prevention and remediation are technical ones, and so 

too are the solutions. The challenge for the industry is identifying the appropriate 

technical practice, finding ways to disseminate this practice to producers, and then 

identifying policies and approaches to incentivize or compel adoption. This 

implementation model-the diffusion of expert knowledge through industry actors or 

NGOs, has dominated recent trends in the governance of shrimp production.  

These discourses differ in that while BMPs outline appropriate practice in shrimp 

aquaculture, biosecurity is both a set of practices and a condition these practices hope to 

achieve. A shrimp farmer enacts biosecurity measures to ensure the pond is consistently 

biosecure; it is both process and outcome. BMPs embody a wide array of priorities that 

when taken together define a particular vision of the problems of aquaculture and 
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appropriate solution, including environmental quality, safe working conditions, efficient 

use of inputs, productivity, and harvesting techniques. These components work towards 

more general goals of sustainable or responsible aquaculture, the specifics of which may 

differ among different sets of BMPs. Understanding the emergence of BMP discourses 

requires first establishing the history of aquaculture as a development intervention, and 

the optimism surrounding this project. 

2.4.1 The Blue Revolution and the Aquacultural Optimism 

The 1990s and early 2000s saw a wave of optimism and speculation about the 

potential of aquaculture as a tool for food security and economic development. 

Comparisons to the agricultural “green revolution” were plentiful, and the new “blue 

revolution” was identified as a space of opportunity and innovation, especially when 

compared to stagnant or declining wild fisheries. As early as 1986 analysts posited that 

the blue revolution, “will be of greater importance than the green revolution. This would 

certainly imply that in the not so distant future the yield from water will be greater than 

the present level by an order of magnitude. This would also imply that the farming or 

husbandry of living resources in water could follow (with a time lag of thousands of 

years) the transition that took place on land when farming for the big majority of the 

world's population replaced hunting and gathering as the main source of food supply. 

(Doumenge 1986, Coull 1993).”  
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The potential for aquaculture to exceed capture fisheries was predicted well in 

advance, and attempts to catalogue, regulate, and track this growth had to catch up to 

rapidly increasing production. Coull highlights that in the 1980s many countries 

combined data from aquaculture and wild capture into their fisheries production 

estimates, demonstrating the low visibility of the industry in terms of ability to assess 

and regulate it (Coull 1993). 

Aquaculture was positioned “as a potential solution to the dilemma of depleted 

oceans” that could also “contribute to national objectives for economic development and 

food security (White et al. 2004, World Bank 2007).” Furthermore, proponents of 

aquaculture highlighted the relative stagnation of crop agriculture, and the potential for 

aquaculture to be both a potential rural growth sector and a means for meeting protein 

shortfalls (Karim et al. 2006). Based on this enthusiasm, the World Bank funded 24 

aquaculture development projects between 1972 and 2006 with a total value of $1.15 

billion, with 90% of project funds spent in Asia (World Bank 2007). This sense of 

possibility and optimism was tempered by concerns over environmental degradation, 

and a recognition that the rapidly growing aquaculture sector required further 

regulation. Mangrove loss, effluent pollution, land degradation, and dispossession of 

smallholders emerged at the forefront of a litany of concerns around an industry that 

was described as a “wild west” and “gold rush” with an overabundance of profit 

seeking and a shortfall of governance (Deb 1998, Cruz-Torres 2000, Veuthey and Gerber 
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2012). It is within this context that shrimp aquaculture disease first entered into 

discourse, and initial formulations of appropriate policy reflect a conception of disease 

as one of many challenges to sustainable development. 

Despite interest from development banks and other aid institutions there was 

broad recognition that private investment was the driver behind aquaculture growth, 

with private investments estimated at $75 billion, relative to roughly $1 billion from 

public sector lenders (World Bank 2007). In recognition of this strong push from the 

private sector, the international development assistance community began to shift its 

pattern of investments away from aquaculture projects to support implementation, 

governance, and coordination efforts in the sector more broadly (Dubik 2006).  This 

approach is described in the following quote: 

“Private sector investment has dwarfed public investment in aquaculture. A 

proactive public sector ideally will be a servant of aquaculture and, in addition to being 

a steward and guardian, will create an enabling environment that recognizes the role of 

the private sector as the engine of growth, innovation, and change. (World Bank 2007).”  

The development community thus “has an important role to play in supporting 

countries as they chart these paths onto a balanced road map for sustainable aquaculture 

(World Bank 2007).” 

The positioning, of public sector institutions as “stewards” and “guides” of 

appropriate aquaculture policy would be manifested in the creation of guidelines and 



 

 
39 

practice provided to the private sector for implementation through a variety of 

mechanisms including voluntary adoption, public-private partnership, and third party 

certification schemes. This approach was manifested in a discourse rooted in the 

application of BMPs as a key component of shrimp aquaculture governance. The threat 

of disease has played a key role in this discourse, shaping the content of BMPs and 

providing financial incentive for the adoption of BMPs. Through this pathway, disease 

reduction became both an objective of sustainable aquaculture development, and a 

catalyst for promoting broader socio-environmental improvements.  

2.4.2 Disease Management as Governance: BMPs and the evolution 
of the shrimp industry 

The analysis takes Christophe Bene’s 2005 paper on the history of shrimp 

aquaculture development as a starting point. Bene identifies the different strains of 

discourse present in shrimp management, contrasting a technically focused BMP 

discourse, with a more socially critical discourse he identifies with political ecology 

(2005). In Bene’s analysis, these two discourses reveal the underlying values and 

positions of the human actors that espouse them and circumscribe appropriate 

governance action. The technically-focused BMP discourse has won out historically 

because it frames problems in measurable and quantifiable terms, and identifies 

solutions that are achievable process innovation and implementation of technology. The 

problems of aquaculture are to be solved through changing industry practice, primarily 
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at the initial point of production, the pond or farm complex. In contrast, the “political 

ecology” discourse Bene identifies focuses on the structural problems of capitalism and 

development in tropical regions, without easy answers or simple paths to improvement. 

In this view aquaculture’s problems are more deeply rooted than its practices; the 

structures it is built on are socially unjust and fuel environmental degradation by 

driving industrial expansion. The BMP approach by contrast is easier to implement, 

easier to evaluate, and addresses some of the shrimp industry’s commonly identified 

problems without changing status quo structures or power arrangements; and as such 

now dominates (Bene 2005). 

In re-examining Bene’s arguments through a more-than-human lens, it is clear 

that non-human forces also shape these discourses, with disease and its attendant 

ecologies figuring substantively into the formation of what constitutes “best” 

management practices. Technically focused management became preferred in part 

because of the epistemic and structural issues identified by Bene, but also because of the 

nature of disease and the imperatives it has come to command. Technical discourses find 

their strength through the looming risk of disease, and are reinforced by its constant re-

emergence. It is not just the qualities of the discourse that lead to its durability, but the 

nature of its adversary. Disease is a political object without allies; broad ranges of 

human actors can be enrolled to fight it, and coalitions can be easily formed. The 

imperative of the problem incentivizes quick and decisive response, with consideration 
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of secondary political questions, side effects, and trade-offs being sidelined.  Disease did 

not mandate the particular BMPs that arose, but its provocations encounter human 

discourses, power relationships, and environmental values to generate contemporary 

outcomes. There is not intention in disease, but there is effect. There is not strict 

causality, but there is catalysis, mediation, and influence.  Shrimp disease demands 

response, and responses must be articulated through discourse in some form. 

2.4.3 Disease and BMPs 

The BMP approach emerged in the 1990s as a response to the growing set of 

intertwined environmental, social, and disease problems in shrimp culture. During this 

period, the industry experienced tremendous growth, both in production numbers and 

in terms of geographic expansion. As new areas were converted to culture or existing 

facilities were intensified, new diseases rapidly emerged to impact areas where 

practitioners had little or no experience in intensive shrimp culture.  Growth was 

uneven and uncoordinated, with guidance for new practitioners lacking. The major goal 

of the BMP approach was to standardize this process of expansion according to an 

identified set of appropriate technologies and practices. The industry had capital in the 

hands of some actors, and willing consumers, but governance was underdeveloped both 

within the industry and from external regulators such as the state. Proponents of the 

BMP approach sought to leverage the economic benefit that could come from adopting 
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BMPs to improve the sustainability and performance of the industry. This analysis deals 

with the elements of BMP discourse that have been most widely adopted and 

reproduced in different producer countries. This is not meant to suggest that there is no 

division or disagreement among proponents of technical management 

Perhaps the most influential set of BMPs was developed through an 

industry/NGO consortium program consisting of Network of Aquaculture Centers in 

Asia Pacific (NACA), United Nations Food and Agriculture Organization (FAO), United 

Nations Environment Program, World Wildlife Fund (WWF) and the World Bank. This 

consortium was tasked by the FAO to develop core values for sustainable shrimp 

farming, which were presented in the 2002 report Shrimp Farming and the Environment 

and the 2006 report International Principles for Responsible Shrimp Farming. While BMPs 

have continued to evolve, particularly in terms of biosecurity, these publications 

describe many of the most important BMPs developed during the 1990s and early 2000s, 

including selection of species, siting of farms, appropriate use of liners and filters to 

prevent runoff of pond waste, stocking concentrations, use of chemical inputs and 

appropriate feed amounts. These guidelines were reproduced into media and training 

modules and distributed through NGOs, industry consultants, and extension agents to 

shrimp farming areas around the world with the goal of being used as a model for other 

codes of practice. These two documents will form the center of the analysis in this 

section, with additional reports and studies from NACA and other sources contributing. 
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Taken together the discursive materials from this period provide the outline for a 

“Consortium discourse” that set important precedents for the understanding of disease. 

Shrimp Farming and the Environment lays out an extensive list of best management 

practices related to broad aspects of pond management. The report consists of synthesis 

from the findings of 35 case studies carried out over a three-year period. Based on these 

findings, the report lays out ten areas of importance to management in a “Matrix of Best 

Management Practices”: 

1. Shrimp Farm Siting  

2. Shrimp Farm Design and Construction  

3. Reducing Impacts of Water Use and Effluent Discharge on Local Water Resource  

4. Shrimp PLs Used for Production  

5. Responsible Use of Chemicals  

6. Feed and Feed Management 

7. Effluent and Solid Waste Management  

8. Shrimp Health Management Practices  

9. Social Impacts  

10. Shrimp Culture as Cornerstone for Rural Development and Poverty Alleviation  

The management practices are largely technically focused, but do include some 

degree of social consideration, though as Bene highlights, many critics find these social 

considerations lacking, or uncritical of the broader trends towards vertical integration in 
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the shrimp industry (Bene 2005). When compared to the technical practices related to 

productivity and disease management, the shallow nature of guidance in social practices 

is apparent. The best management practices for assuring positive social impacts include 

unspecific directives to “Be a good neighbor” and “Consult with local people.” For 

poverty alleviation, best management is centered around participatory planning with 

poor people that will yield “Positive social and environmental impacts.” In contrast, 

technical goals set out quantitative targets and implementation guidelines for specific 

metrics such as feed conversion rates, effluent outputs, and water quality. Bene 

attributes this contrast to the reification of technical expertise, an epistemic issue 

wherein quantitative assessments wield more authority to influence policy narratives 

(Bene 2005). 

However, this disparity also stems from the centrality of disease in the goals of 

these BMPs and the way that Consortium discourse relates disease management and 

environmental responsibility. Within the discourse set forth by the Consortium in the 

early 2000s, controlling disease requires environmentally friendly practices, and 

environmentally friendly practices by their nature must not spread disease. This 

alignment is not central to later biosecurity focused discourses, as will be explored in the 

next section. The focus on disease drives a technical focus at the farm level, because 

disease prevention itself is perceived as a farm level issue. Disease is framed as a 
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problem spread by shrimp farms which threatens surrounding ecosystems and is a 

source of ecosystem degradation (Consortium 20002).  

Disease is aligned with sustainability across both social and ecological measures, 

“The sustainability of shrimp aquaculture has been questioned by some in view of self-

pollution in shrimp growing areas, combined with the introduction of pathogens, 

leading to major shrimp disease outbreaks, and significant economic losses in producing 

countries. (Consortium 2006 p. 1).” The concept of “self-pollution”, is prominent in these 

guidelines and issues of water quality, disease, and the general relationship to outside 

environments originate as problems from within the pond, necessitating changes in 

practice at this scale. Disease is identified as a driver of pollution as farmers apply 

chemicals and other inputs to control it, and also as a form of degradation in its own 

right, compromising local environments and potentially harming wild stocks. Though 

these concerns of wild mortality have not come to fruition as of the current time, they 

are prominent in the Consortium discourse in the early 2000s. 

Other scales, including the state, are primarily included in terms of their ability 

to prevent the illegal trade of live shrimp, a key vector for disease transmission. The 

cause of illegal trade is however located at the farm, with responsibility shifted onto cost 

cutting farmers and murky local supply chains. A pond-scale focus persists in 

contemporary efforts to implement BMPS through knowledge co-production 

(Kusumwati and Bush 2015) and to implement standards from third party certifiers such 
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as the Global Aquaculture Alliance (GAA) or Aquaculture Stewardship Council (ASC). 

The pond has become even more discretely defined as a scalar unit for governance in 

contemporary discourses on biosecurity.  

BMP implementation requires enrollment of farmers and incentivizing adoption. 

Through their linkages with disease and productivity most BMPs are argued to “pay for 

themselves.” (Consortium 2002 p. 40)” Disease is a facilitator of BMPs, risk and loss 

become incentives to adopt sustainable modes of production more generally.  “Farmers 

who come to understand that good management practices reduce the probability of 

disease will be motivated to implement BMPs and consequently prevent environmental 

impacts” (Haws et al. 2001) This discourse is notable for its emphasis on the role of the 

individual farmer in adopting disease management protocols. “Farmers learned that 

environmental responsibility made good business sense and that pollution led to the 

outbreak of diseases; in short, they recognized the link between disease and the 

environment. (World Bank 2007).” Ultimately disease and environment are linked, and 

controlled by how individual farmers enact or fail to enact management principles. 

Disease is further framed as a pathway to environmental improvement, a tool for 

NGOs and managers to incentivize good environmental conduct; “Many of the factors 

leading to shrimp disease-poor water quality, poor quality of seed stock, location of 

farms on sub-optimal sites are also related to poor environmental performance. This 

creates a potentially important win-win situation creating an incentive for farmers to 
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reduce environmental and shrimp disease problems. Shrimp disease has been an entry 

point in many countries for improving the environmental performance of shrimp 

aquaculture (Consortium 2002, pp.40-41).” Other analysts see disease as an indicator of 

failure in environmental governance with disease signaling management weakness. 

The consortium principles envision a need for greater harmony between ponds 

and the surrounding environment, and pond design that is explicitly geared towards 

avoiding degradation of ecosystems. Sound production must “integrate the farm into 

the local environment” and “encourage re-establishment of natural habitats in farm 

design (Consortium 2006).” Siting of farms should consider local environmental 

conditions. The industry should “Improve existing shrimp farms in inter-tidal and 

mangrove areas through mangrove restoration, retiring unproductive ponds and 

intensifying remaining farm areas above the inter-tidal zone (Consortium 2006).” The 

goal of constructing ponds with an ecologically integrative approach strongly contrast 

with later discourses on biosecurity. 

2.4.4 BMPs Proliferation 

The 2006 International Principles for Responsible Shrimp Farming are an attempt to 

render the 2002 Consortium report into a streamlined and transferable model for shrimp 

aquaculture. There is explicit focus on disease throughout the 2006 consortium 

principles, with 3 of the 8 principles directly dealing with disease, and all of them 
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relating indirectly. The 2006 report demonstrates a key departure from earlier 

conceptions of BMPs as the focus of environmental health begins to shift to the pond 

itself, rather than the pond in context of the local environment. This trend becomes even 

more solidified in later biosecurity discourses. The overall stance on disease is described 

as follows: 

“Maintenance of the health of shrimp stocks in farming situations should focus 

on maintenance of a healthy environment in the ponds at all phases of the culture cycle 

in order to prevent problems in the ponds before they occur and reduce the likelihood of 

disease transmission outside the farms. Attempting to limit the introduction of diseases 

through use of disease free stocks, thorough preparation of the ponds before stocking, 

maintenance of optimal environmental conditions through management of stocking 

densities, aeration, feeding, water exchange and phytoplankton bloom control etc., 

routine monitoring and recording of shrimp health to detect any developing problems, 

and maintenance of biosecurity in quarantining and treating any diseased ponds are all 

critical elements in any health management plan (Consortium 2006 p.7).” 

These principles have become hugely influential in efforts to spread BMPs, 

serving as a template for development of country and region-specific BMPs (Kusumwati 

and Bush 2015). These efforts have met with difficulty as state governments and local 

people have viewed attempts to set up BMPs as efforts to supplant local authority, or set 

producers on a path towards participation in private standards such as the Global 
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Aquaculture Alliance (Islam 2008, Belton et. al. 2009, Ha and Bush 2010). These 

difficulties are particularly relevant to this dissertation, as the first implementation of 

BMPs in Indonesia was carried out in Aceh after the 2004 tsunami based directly on the 

work done by the consortium (Kusumwati and Bush 2015). Led by WWF Indonesia with 

support from other consortium members, this effort was criticized both for its lack of 

attention to local participation and ultimately its failure to successfully implement BMPs 

and improve practice (Rimmer et al. 2013). Rimmer et al. argue that these poor outcomes 

were linked to the fact that WWF and other members of the expert network lacked the 

capacity to actually implement the practices they recommended, and the devastated 

post-tsunami aquaculture sector was in no position to do so without assistance (Rimmer 

et al. 2013). WWF Indonesia has since transferred these BMPs to other species and 

locations in Indonesia, making efforts to improve the participatory nature of this 

process. Despite mixed success, BMPs with origins in the Consortium’s work continue to 

spread and are advanced by WWF and other NGOs as a means to position farmers for 

participation in third party certification (Kusumwati and Bush 2015). 

2.4.5 Disease in the Context of BMPs 

Initial Consortium BMP discourses site disease as a major issue within a 

paradigm of integrated farm-based environmental management. BMPs lay out a plan for 

sound environmental governance through implementation by NGOs, governments, 
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certifiers, or the industry itself, and disease prevention is component of this governance. 

Disease prevention is described as a part of sustainable systems, and there is room for 

some diversity in practice. Farms can be embedded within local ecosystems, and the 

initial 2002 report even outlines the use of indigenous shrimp species to create local 

domesticated broodstocks and reduce pressure from wild harvest. The generation of 

these discourses occurred in a world where Penaeus monodon was the dominant 

shrimp and there was still a significant extensive component in many shrimp producing 

areas. These realities underpin the integrative, ecologically focused elements of 

Consortium discourse. Despite recognition in these initial BMPs of diverse forms of 

practice, the world has increasingly converged on an intensive monoculture of 

vannamei shrimp, and the treatment of disease has transformed along with production.  

The core concept of the BMP discourse is capacity building; disease can be 

overcome by disseminating appropriate knowledge and practice through production 

networks and down to the lowest levels. The direction of this knowledge flow is key to 

the discourse. Expertise flows from NGO certifiers, supply chain actors, and 

development agencies to shrimp producers. High disease-risk behaviors like 

overstocking, overfeeding, overuse of chemical inputs, poorly maintained input/output 

systems to surrounding estuaries, are understood as poor practice by farmers who lack 

appropriate knowledge. The relationship between disease prevention and profitability 

underlies the BMP discourse and provides an incentive for producers to adopt BMPs. 
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However, in practice adoption is uneven, because BMPs require a specific production 

model that is not attainable for all farmers. 

The central paradox of the BMP approach is that while small-scale producers 

need BMPs to resist disease and ensure profitability, it is often hard or impossible for 

small-scale producers to adopt BMPs due to capital and technical knowledge 

constraints. BMPs are complexly entangled with the process of vertical integration and 

increasingly formalized supply chain governance that has come to dominate shrimp 

aquaculture over the last twenty years. Geographically diffuse, decentralized, unevenly 

wealthy, and independent small-scale producers are not optimally suited to a 

production logic that necessitates standardized and repeatable practices. Adopting 

BMPs necessitates not only changing technical practice, but also enrolling into certain 

logics in the value chain, such as efficiency, sustainability, and risk management. BMPS 

are guidelines with a purpose; they are geared towards increasing the productivity and 

profitability of shrimp enterprises. The very discourse that has been advanced to 

improve the livelihoods of producers often precludes, or at least greatly modifies, the 

forms in which they can participate. This paradox has only intensified as the industry 

has further developed around discourses of biosecurity.  
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2.5 Biosecurity 

Biosecurity represents an evolution of discourse around disease in aquaculture, 

reflecting broad shifts in the industry towards intensive monoculture, and a 

centralization of disease as the primary impediment to industry growth. Disease is 

reframed primarily as an external threat to the shrimp farm, rather than as part of a 

broader set of environmental exchanges between the farm the surrounding ecosystem. 

Within a discourse of biosecurity, the desire is not a balanced or sustainable flow of 

inputs and outputs, but a maintenance of the boundaries of the farm to limit possible 

contamination. This change is a reflection and necessary part of the emergence of the 

globally distributed cultivation of Peneaeus vannamei. P. vannamei came to dominate 

shrimp farming in less than a decade, in large part due to its ability to be bred free of 

pathogens at an industrial scale. Since the early 2000s discourse and industry practice 

have co-evolved rapidly, driven by the persistence of the disease threat, and a 

convergence of the industry onto a production model emphasizing spatial efficiency and 

productivity through intensification.  

For the purposes of this dissertation I define biosecurity as a “field of expertise 

and mode of regulation with a distinctive set of knowledge practices and strategies of 

intervention, through which a broad spectrum of threats to biological organisms, 

agricultural systems, and the health of human populations are identified and managed” 

(Lakoff & Collier 2008). Anthropologists and other critical scholars have recently focused 
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on the concept of biosecurity as an emergent research area, with attention on biosecurity 

as an expression of control over the movement of biological bodies, from disease 

organisms to human refugees. Biosecurity can be viewed as an expression of 

Foucauldian ideas of biopower and biopolitics in the context of a modern society where 

the movement of biological organisms is easier and more rapid than in the past, while 

simultaneously easier to identify, track, and surveil (Foucault 1990, 2000, 2006, Lakoff 

and Collier 2008).  

I explore biosecurity as a spatial project that produces and maintains territories 

of production. As explored in the introduction, animal geographers call for a move 

beyond viewing human-animal relations as “always pre-structured by normative 

human orderings/otherings (not the least being the most fundamental of all, that 

between human and non-human animal) (Buller, 2014: 310).” The spatial distinction 

between human and animal spaces is an important element of these otherings, and an 

area where notions of human control are consistently tested. Through the project of 

biosecurity, disease again has effect on the production network, both through the 

delineation of biosecure spaces, their population through “clean” broodstock, and the 

maintenance of these spaces through repeated practice. 

Based on ideologies of risk, security, efficiency, and rationality, the concept of 

biosecurity has become reified, established as necessity for safe and secure life across a 

wide array of issues (Caduff 2014). This universalizing situates biosecurity as an area 
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critical to the success and safety to a diverse array of human and non-human systems. 

For example, “A comprehensive approach to biosecurity is necessary to minimize the 

risk of harm caused by non-native organisms to agriculture, the economy, the 

environment, and human health (Meyerson and Reaser 2002).” The imperative of 

biosecurity in a modern “risk society” can take the form of an “antipolitics machine” 

whereby languages of risk and expert calculation reframe problems away from the 

political and into a realm of necessity under the “rule of experts” (Ferguson 1990). This 

is particularly relevant to biosecurity of microbial bodies, which require technology to 

track, count, and eliminate. The layperson cannot act independently in the biosecurity of 

microbes in the same way they do for seeds or zebra mussels. 

The reification of biosecurity is problematized as it obscures the power 

relationships underpinning biosecurity efforts, which are inherently political. 

Biosecurity is achieved by “exclusion, eradication, and control, supported by expert 

system management, practical protocols, and the rapid and efficient securing and 

sharing of vital information. (Meyerson and Reaser 2002).” The implicit questions are 

clear: Which lives and whose security? Who or what is to be 

excluded/eradicated/controlled? The answers explored by critical scholars frequently 

focus on concerns that biosecurity constitutes expressions of “biological nationalism” 

wherein biosecurity efforts reflect the needs and safety of a subset of nation-states 

against others (Caduff, 2014 p.107).” Adoption of a security discourse in relation to 
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disease is associated with a manifestation of anxieties about globalization and the 

perception shrinking importance of national borders (Caduff 2014). The invocation of 

national anxieties of health and safety extends to shrimp production, as is explored in 

the third chapter, however here we explore biosecurity in the context of the value 

chain/production network, rather than in the context of national identity. 

Ultimately, biosecurity entails determining which lives are worthy of expending 

resources to protect and secure, and which lives are excluded from security, or even 

sacrificed to maintain it. In issues where humans are identified as a biosecurity threat, 

the potential ramifications of this exclusion are severe (closed borders, quarantining). 

Perhaps less obvious are the ramifications of animal exclusion. Animal lives are 

sacrificed by the millions to ensure human biosecurity (Braun, 2013). Examples include 

the mass killing of poultry to prevent possible spread of avian influenza, slaughter of 

cows to address concerns over mad cow disease in the 1990s, and even extermination of 

mosquitoes and other animals identified as pests to reduce disease vectors (Donaldson 

2007, Caduff 2014).  However, in the context of shrimp aquaculture the contours of 

biosecurity are notably different, with the primary “security theater” comprising neither 

human-human or human-animal interactions, but instead animal-animal interactions 

between shrimp and disease. Humans create and maintain spaces that secure certain 

forms of animal life (the shrimp) against others (viruses, bacteria, and fungi), to serve 
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human needs. In this context, biosecurity becomes a type of resource management, with 

productivity and risk management replacing health and safety as driving imperatives. 

This distinction is critical, as the lack of threat to human health, particularly the 

health of wealthy consumers, impacts the way that the disease problem is defined and 

managed. Experts do not shut down borders in the face of shrimp disease; managers do 

not decide if people live or die. Biosecurity is however a key determinant of how certain 

people live.  Biosecurity structures livelihoods and practice, making certain types of 

production impossible for certain actors, and creating a privileged role for expertise. 

Biosecurity is itself commodified, with significant portions of the shrimp industry 

geared towards provisioning the necessary expertise and inputs to combat disease risk. 

This section explores how the concept of biosecurity structures these possibilities, 

through its role in the making of shrimp and the production of space. The role of 

expertise, and how it manifests as a commodity in a specific context, is explored in detail 

in the case in Chapter 2.  

2.5.1 Biosecurity in the Context of Shrimp Aquaculture 

In the case of human health issues, it is often the nation-state and national 

borders that function as the spaces of biosecurity, however in shrimp aquaculture a 

different set of spatial units is emphasized. Not only do shrimp diseases currently pose 

no threat to human health, they so far have had negligible impact on wild shrimp in 
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terms of mortality. As such, the circulation of disease has not been identified as a 

transnational problem to the same degree as other animal diseases, particularly from the 

perspective of consumers. Instead, biosecurity exists as a concern primarily in the spaces 

of production (i.e. producer countries in the Global South), and manifests as a spatial 

project in this context. While shrimp disease becomes a transnational issue in certain 

contexts, the primary battleground of biosecurity is individual edges of the ponds, their 

filtration systems, and water intakes that are constructed and guarded against incursion.  

Biosecurity is related to the general rise of BMP focused governance in 

aquaculture. Shrimp disease prevention is at the core of (best management) practice, and 

biosecurity is the central tenet of contemporary disease prevention efforts. However, 

exploring biosecurity only as a sub-category of management practice, or as an example 

of a standard or guideline would miss the necessity of territory making to the project, 

and its broader role in shaping narratives about the future of aquaculture. In examining 

biosecurity as a spatial project, we can begin to draw together shrimp, disease, and 

governance into the unit of the pond, which figures as the defining scale throughout this 

dissertation. 

The recurrent history of severe disease outbreaks demonstrates that biosecurity 

has not been a clean or complete effort, but the purpose of this analysis is not to contest 

the effectiveness of biosecurity efforts. On the contrary, struggles to impose biosecurity 

have had tremendous effects on shrimp producers, diseases, and ecologies where 
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biosecure practices are introduced. To a very significant extent these practices “work” in 

the context of achieving their goals, but the major question is not whether biosecurity 

works, but how it works. What does the creation of biosecure space signify, and how can 

we understand the project of biosecurity more fully in the context of shrimp production? 

Biosecurity is not just a set of practices or technologies put in place by governance 

regimes or standards. Biosecurity is an ongoing process, a repeated struggle and 

encounter between human and non-human actors in shrimp production. It is also 

critically a site for this encounter, an issue around which human actors advance new 

discourses on proper production, and animal actors respond and then introduce new 

challenges.  

2.5.2 The Two Dimensions of Biosecurity 

The twin pillars of biosecurity are biosecure broodstock and secure system 

boundaries. They are both necessary elements, without a source of biosecure larva, 

further pond-level biosecurity measures cannot be effective (Stentiford et al. 2012). Here 

we explore these two elements in turn, examining the development of new types and 

sources of shrimp as the first step in producing biosecure space, and then the forms of 

practice used to maintain biosecure space. These two elements together illustrate the 

immense role of disease in structuring how shrimp aquaculture is pursued. Ultimately, 

it is argued that biosecure space is largely space to which best management practices are 
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successfully applied. From this perspective, biosecurity is the outcome of effective 

implementation of governance. 

2.5.3 Biosecurity and the Re-Making of Shrimp 

The fundamental step in biosecure agriculture is ensuring the crop or animal 

being cultivated begins free of pathogens. For shrimp, this involves the use of specific 

pathogen free (SPF) stocks, and stocks bred to resist certain diseases known as specific 

pathogen resistant (SPR) stocks. Development of SPR stocks has had only mild success 

in shrimp aquaculture, though efforts to create WSSV resistant P. monodon continue. SPF 

stocks are significantly more important to the development of shrimp aquaculture and 

will be addressed here. SPF stock are shrimp broodstock that are absent of specific 

known pathogens. This designation operates under the principle that disease cannot 

occur if the pathogen is excluded (Lightner and Redman 1998). The species of choice for 

the development of SPF stocks is Penaeus vannamei, the pacific whiteleg shrimp. Native 

to the coasts of Pacific South and Central America, P. vannamei has been spread 

throughout the tropical regions of the world to create a global shrimp industry, now 

largely reliant on a monoculture of vannamei shrimp.  

SPF shrimp are created through breeding successive generations of wild shrimp, 

isolating and rebreeding them to ensure a broodstock of shrimp several generations 

removed from the presence of possible pathogens. Shrimp stocks with possible 
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contamination are destroyed through incineration or chemical application. Eventually 

this iterative breeding produces stocks of shrimp contained in closed systems that are 

free of the targeted pathogens (See figure 2.1).  
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Figure 2.1: The quarantine process for the development of SPF broodstock (Pruder 2004) 
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The development of SPF stocks occurred in the U.S. in the early 1990s, where 

attempts to develop the U.S. shrimp industry in Hawaii led to the emergence of SPF 

broodstock of Penaeus vannamei (Dastidar et al. 2013). This broodstock of vannamei 

revolutionized global shrimp production, and the scale of its proliferation is hard to 

overstate. By 2004, 28,000 SPF Penaeus vannamei broodstock were exported from Hawaii 

to hatcheries in Asia each month, increasing the production of SPF larva in Asia by 6 

billion nauplius and 3 billion at the post larval stage each month (Walker and Mohan 

2009). These larva in turn yielded SPF broodstock that were further spread throughout 

producer countries in Asia. In terms of number of individuals this may represent the 

largest intentional trans-continental movement of an organism by humans in history 

(Walker and Mohan 2009). 

The development of SPF vannamei stock directly led to the eventual dominance 

of vannamei shrimp in global aquaculture. From 1990 to 2009 vannamei production 

increased 19% per annum, nearly four times the growth rate of all other shrimp species 

(Dastidar et al. 2013). Between 2000-2007 P. vannamei moved from 7% of global farmed 

shrimp production to 75% (Wydan 2009). Before 2002 Peneaux monodon made up 50% of 

production, with those numbers decreasing dramatically largely due to the failure to 

develop SPF stock for this species, which in turn prevented effective culture of the 

species in high density ponds (Dastidar et al. 2013).  
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The development and proliferation of SPF vannamei stocks is a massive project, an 

undertaking that demonstrates just how serious the threat of disease was for 

aquaculture in the 1990s.  In less than 10 years, shrimp production rapidly changed to an 

intensive P. vannamei production model, replacing millions of P. monodon and other local 

shrimp species with a species not native to the Eastern hemisphere.  

This rapid transition has had tremendous effects in fueling the growth of the 

shrimp industry, but it also creates significant structural change. SPF stock must be 

acquired from biosecure hatcheries, limiting the potential sources of larval inputs for 

shrimp farmers, and concentrating possession of viable larva into the hands of a smaller 

number of individuals or firms. Broodstock become commodified, and biosecurity 

mandates participation in this larval market, limiting the viability of alternative 

production models. 

Extensive shrimp farms generally rely on harvest of wild shrimp larvae, blurring 

the line between small scale subsistence fishing and aquaculture, a line that is commonly 

blurred in aquaculture of other species, even at industrial scales (Klinger and 

Turnipseed 2013). A transition to a biosecure model requires defining these blurred lines 

and moving shrimp aquaculture into a model that more closely resembles terrestrial 

agriculture, reducing ecological connections and overlaps with wild fisheries. A reliance 

on wild stock, and not SPF stock means that extensive production is by its very nature 

bio-insecure. In the future imagined by many shrimp disease experts, there is no place 
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for extensive production, it weakens the industry and exposes both smallholders and 

other neighboring farms to greater disease risk. Even if extensive farmers purchase SPF 

vannamei, they cannot ensure the survival of these shrimp due to the high 

environmental connectivity in their farms. SPF shrimp must be accompanied by a full-

scale change to an intensive model to realize the monetary benefits of the more efficient 

vannamei stock (Walker and Mohan 2009).  

There may be a role for small-scale production, but the nature of this production 

must adapt to the technical and knowledge requirements of disease prevention. 

Smallholders must intensify and adopt biosecure practices, which for many 

smallholders is difficult or impossible. Like BMPs in general, their ability to participate 

in and enact these practices can be limited by capital constraints, logistics, or lack of 

expert training.  The implications of these requirements, and the necessity for linkages 

with hatcheries to acquire product significantly shape how aquaculture is practiced at 

the farm level, frequently incentivizing forms of corporate partnership, or an 

intensification of practice and vertical integration. This “paradigm shift” from wild 

broodstock to a widespread reliance on hatchery raised vannamei shrimp occurred in 

less than five years, necessitating rapid adaptation and change in practice to remain 

competitive in the industry (Lightner and Redman 2007). 

In most cases the import of non-SPF shrimp is illegal (Doyle 2016). SPF stocks are 

also considered intellectual property of breeders, who seek to sell and distribute their 
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shrimp stocks to farms and hatcheries around the world in a similar fashion to terrestrial 

seed companies (Ponzoni et al 2012). The introduction of property rights to shrimp 

stocks has led to several important developments in the shrimp industry. This restriction 

raises the value of SPF stocks and empowers breeders, while also setting up illicit 

markets for shrimp trade. The import of non-SPF or falsely labeled SPF vannamei stock 

is associated with the introduction of new diseases to Asian countries including TSV, as 

well as continued struggles for extensive farmers (Walker and Mohan 2009). This flow of 

bio-insecure shrimp is attributed to producers and distributors seeking a cheaper option 

to acquire broodstock, or to capitalize on the inability of small-scale farmers to verify the 

SPF status of broodstock. Attempts to circumvent the major pathways for acquiring 

broodstock are fraught with risk for producers who lack the knowledge or access to PCR 

screening to identify the presence of viral pathogens (Walker and Mohan 2009).  

Recent research suggests that efforts to develop and control shrimp stocks may 

in fact be eroding their ability to resist disease (Doyle 2016). Breeders maintain 

proprietary control over broodstock as intellectual property and control this through use 

of a “breeder lock” (Doyle 2016).  In this system shrimp larva that are intended to be 

sold for commercial use are the result of cross between full sibling parents. They shrimp 

can be harvested and grow normally, but should these shrimp be used to further breed 

and produce stock, the offspring will become progressively more inbred (Doyle 2016). 

The aim of this system is to prevent “copy hatcheries” located throughout the 
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developing world from buying SPF shrimp from hatcheries to breed their own supply, 

and instead forcing those attempting to start hatcheries to pay a higher price for non-

inbred breeder stock” However, in practice farmers and hatcheries in the Global South 

breed this locked stock resulting in systemic inbreeding at the farm level (Doyle 2016). 

Restrictions placed on shrimp limiting legal trade to SPF stocks are therefore reducing 

the genetic base and fitness of domesticated Asian Shrimp, with 62% of farmed shrimp 

in Asia coming from supplies of SPF vannamei with a high degree of genetic overlap 

(Cock et al. 2017). Additionally, it is impossible for farmers without high technical 

knowledge in shrimp breeding or access to genetic tests to detect if they have purchased 

locked broodstock. Inbreeding is thought to lead to reduced fitness and disease 

resistance in the world’s vannamei population, and is expected to persist in the face of 

structural drivers described here.  

SPF shrimp have not solved the issue of disease. As Stentiford et al. highlight the 

industry has been plagued by “an increasingly cryptic array of pathogens” since its 

inception despite effort to create “SPF stocks and apply improved farm management 

system (Stentiford et al. 2012).” SPF shrimp enter the value chain free of a subset of 

known pathogens, but they are just as frail as any other shrimp, and susceptible to 

existing pathogens should they be introduced Moreover, any pathogens that do not 

have an effective detection assay, or are unknown will not be removed by the SPF 
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breeding process. As a result, farm management practices that focus on shrimp health 

and biosecurity remain critical.  

Notably, it is difficult to exclude species of genus Vibrio from shrimp hatcheries 

despite significant efforts to develop vibrio free stocks. It is a novel variety of vibrio that 

led to the devastating EMS outbreaks of 2011-2013. This disease is a particularly 

dramatic demonstration of nature’s ability to “challenge, disturb, and provoke” human 

activities (Braverman 2011). Despite the enormity of human efforts to develop and 

relocate new shrimp populations, disease persists. Stentiford identifies the continued 

emergence of disease with poor practice at the farm level (Stentiford et al. 2012). The 

propensity to “house farmed stocks adjacent to (and in direct contact with) natural 

waterways” is viewed as a key contributing factor to the emergence of novel diseases 

(Stentiford et al. 2012). This relationship, of farms with natural spaces, becomes the key 

focus of the second aspect of biosecurity. 

2.5.4 Biosecurity as Practice 

Though this section engages with biosecurity as a project of making certain types 

of spaces and territories, understanding this type of broad statement requires delving 

into specific components and multiple understandings. First, I explore biosecurity in its 

most straightforward sense, a set of production practices necessary to managing disease 

risk that underlie discourse about the future of production. This concept, as it is used by 
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managers, scientists, and industry members, ultimately shapes day to day practice on 

farms. Then, I move to examine biosecurity as a spatial project, consider how this is 

achieved, and what purposes the created spaces serve, with a focus on how biosecurity 

is a site of encounter between farmers and disease. Finally, I examine how the 

performance of the practices and spatial distinctions of biosecurity shapes the spatial 

unit at the basis of shrimp aquaculture management, the pond, and how the role of 

human actors is shaped by this performance. Through these various aspects, we can 

trace how disease acts on shrimp production through the adoption and codification of 

biosecurity principals. Fundamentally, biosecurity shows how space is produced, 

maintained, and controlled by humans to meet the needs of the shrimp, despite the 

framing of shrimp ponds as an anthropogenic space. Technical discourses achieved 

dominance in part because humans are simultaneously the means of management while 

their behaviors are an object of management. Humans with different backgrounds and 

purposes must be enrolled for the project of biosecurity to succeed.  

Biosecurity is an increasingly integral part of the territorialization and 

commodification processes necessary for industrial aquaculture. First introduced to the 

shrimp aquaculture industry in 1997, it did not come into widespread use in shrimp 

farming until the early 2000s, being adopted from terrestrial farming practices (Pruder 

2004, Lightner and Redman 2007). It is a process deemed essential to the competitive 
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future of shrimp aquaculture, “the industry needs to adopt strict biosecurity protocols to 

ensure its future (Moss and Arce 2003).” Others go further to imagine specific futures: 

Biosecurity for the purpose of disease prevention will be routine on all shrimp 
farms. Such biosecure, intensive to super- intensive culture systems will produce 
shrimp efficiently and at low cost so that shrimp may come to compete head-to 
head with other high protein meat products like beef, swine, poultry and salmon. 
(Lightner and Redman 2007, p.145) 
 
Biosecurity’s introduction to the aquaculture industry was an intentional 

response to the disease crises of the 1990s.  In 1997, the World Aquaculture Society 

called a special session entitled “Sustainable Shrimp Farming: Emerging Technologies 

and Products for Biosecurity and Zero Discharge.” Attended by 22 scientists who were 

“mostly engineers...identified and invited to participate based upon their expertise in 

biosecurity measures used against the spread of bacterial disease, viral diseases and 

parasites in production systems for major aquaculture species. (Pruder 2004 p.4).” From 

this start, the concept of biosecurity gained wide acceptance in shrimp aquaculture and 

emerged as a central idea necessary for the “blue revolution.”   

Scientists drew parallels to poultry farming where biosecurity, selective 

breeding, and improved production practices fostered tremendous improvements in 

growout times and feed conversion rates during the 1990s. “Today’s chicken grows 

more than twice as fast on less than half the feed…without biosecurity this revolution 

could not have occurred (Pruder 2004 p.5).” Comparisons of the future of shrimp to 

patterns of development in terrestrial agriculture is a common feature of biosecurity 
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discourse. The efficiency, monoculture, and technical refinements lay out a pathway for 

the industrialization of shrimp and phase out of extensive, low technology systems. 

“Within the past half century, a barnyard enterprise has evolved into a dynamic global 

poultry industry (Pruder 2004 p.5).”  

Biosecurity entails “disconnecting the pond from the local ecosystem (Joffre 

2018).” In addition to water filtration and exchange measures, biosecurity technologies 

include plastic-lined ponds, modularization of pond layout, crab barriers, berms and 

dikes, fencing to keep out rodents, and bird scare lines. These technologies must be 

combined with appropriate use and practice. Ecological connectivity constitutes a 

significant danger. A major shortcoming of extensive and semi-intensive systems is 

“Indefensible farm perimeters: the dense mangrove estuary biome surrounding the 

farms has proven to be a reservoir of viral disease carriers. (Joffre, 2018).” Here, the 

separation of human and non-human spaces, of economic spaces from natural ones is 

explicit and literally adheres to the boundaries of the pond. The mangrove biomes that 

sustain productive and healthy extensive systems change from a source of needed brood 

stock, to a reservoir for disease. A healthy, biologically productive mangrove forest can 

still harbor WSSV and other shrimp pathogens. Water quality does matter in pond 

health, but a biosecure, intensive shrimp farm in an altered or degraded ecosystem can 

still succeed. What is most important for production is that the aquaculture system and 

local ecology are delineated from each other and disconnected. Biosecurity alters how 
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these spaces are produced and understood by farmers and industry members, and the 

type of ecosystem in which the farm is embedded ultimately matters less to the success 

of production than in extensive systems. 

2.5.5 Biosecurity as Production of Space 

Formal processes of territory making, such as assigning property rights, in this 

case the delineation of the shrimp farm, become a means to produce external natural 

spaces nature by virtue of making biosecure areas distinct and manageable (Graham, 

2011). Governance, when applied to the space of the shrimp farm, is a crucial means by 

which this distinction between human and non-human spaces is continuously produced, 

maintained, and complicated (Delaney, 2003). As discussed in the previous section, the 

general structure of shrimp farm governance, as well as the specific goals and content of 

rules and standards, are influenced by the risk of disease. So too are its spatial 

properties. Generally, study of shrimp value chains, and value chains in general, focuses 

on how commodities move and change in value across space. However, disease also 

shapes the nature of the spaces themselves. The existence production of these spaces, 

both biosecure and other, is necessary to produce shrimp. Examining the intersection of 

space and territory with the production human and natural categories primes us for an 

eventual turn for analysis of disease in the context of place, as explored in Chapter 2. 

However, before proceeding to understand how shrimp commodities enter value chains 
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from places with specific social and cultural formations, it’s necessary to understand 

both why and how the spaces of production are created as categories. 

2.5.6 Why: Life Without Value 

The non-human must exist somewhere, and these various “other” spatial 

categories; wilderness, natural, open, or insecure are by necessity defined through the 

creation and maintenance of biosecure space. At its core, biosecurity entails the 

production of the social and natural as spatially distinct and qualitatively different, and 

critically it requires the maintenance of these distinctions. The question of social-natural 

relationships, social natures, and their construction has been widely studied among 

critical geographers, and humanities scholars (i.e. Castree and Braun 2001, Descola and 

Palsson 2004). Here the focus is on biosecurity as a process of nature production that 

works both through territorialization, and through shaping the idea and discourses of 

the humans that participate in its upkeep.  

Through representational acts of naming, numbering, and territory making, 

things/animals are rendered as manageable objects. Humans are the makers of 

representation and as such wield considerable power in structuring and describing 

relationships with animals (Freeman, 2011: 157). Non-humans appear in anthropocentric 

terms, as things to protect or exclude through the creation of biosecure territory. These 

human representations alter the space in fundamental ways, as different types of non-
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human life are assigned value, and by extension preeminence, within the confines of 

governed and secure space. The biosecure space represents the valorization of certain 

forms of life, and often a singular form of life, over other forms by way of human 

intervention (Blanchette 2015). For example, in terrestrial spaces prairielands and 

antelope are excluded for pastures that cater to the survival of livestock. In coastal areas, 

shrimp ponds exclude mangroves, native crustaceans, and diseases to privilege the 

growth of shrimp for human purposes.  

The extent to which these representations adequately capture the set of complex 

relationships between humans and non-humans is unclear. The boundaries, both 

material and metaphorical, are rarely so clean. Biosecurity is both practice and 

aspiration. It requires exclusion, an exclusion that is “founded on a fantasy of 

separation” of  “enclos[ing] humans and animals in specific, sterile, and segregated 

spaces” (Lezaun and Porter 2015, 100).  It is an attempt to construct spaces that adhere to 

“anthropocentric ideals of rigorously ordered, planned, and purely human biosocial 

worlds (Blanchette 2015).” Understanding biosecure spaces as co-constituted by humans 

and non-humans, rather than exclusively human products emerging from institutions 

and practice, does much to explain the dynamic boundaries and frictions that 

characterize these spaces. 

Though biosecurity may not be universally attainable in its abstract ideal-type 

formation, efforts to create biosecure environments no doubt have tremendous impact 
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on humans and ecology. The incidence and severity of many diseases is clearly reduced 

by these measures, but biosecurity does not eliminate the agency of disease. Disease 

agency can be seen both through the incomplete nature of its elimination, and through a 

more fundamental reality: it is precisely through the struggle for biosecurity by human 

actors that disease exercises agency. The emergence of new diseases and vectors is met 

by defining and maintaining spaces, refining practice within these spaces, and iterative 

improvement of technology. The human and animal elements co-evolve, continuously 

shaping one another.  

Though the ecosystem and context may change the project is ultimately similar, 

biosecurity is necessary for the creation of spaces of production. Organisms with value 

to humans are elevated to a privileged position to maximize this value. Shrimp are 

capital temporarily embodied in animal form, they are a living resource with value, and 

an investment to protect. Disease is life without such value, and there is no desirable role 

for life without value in biosecure spaces. Biosecure spaces may be parts of capitalist 

production networks, where efficiency and productivity are desired, or they may be 

subsistence spaces, where the goal of production is food provisioning. The valorization 

of the cultivated species may take the form of landscape change, elimination of 

predators or competitors (including human), or in the case of shrimp, through 

cleanliness and maintenance of borders. In the end the result is similar; valued life is 

supported as other forms are harried and eliminated.  
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For an organism like disease, one that actively reduces value of the cultivated 

organism, the imperative for exclusion is even stronger. Not all biosecurity scenarios 

contain life without value. In cases of human-human biosecurity issues, sympathy might 

emerge for inhabitants of epidemic stricken regions, even as they are quarantined or 

excluded. Wolves and other predators evoke emotional responses and are recognized 

for their role in biodiversity, even as certain actors seek to constrain and kill them to 

protect livestock. No one advocates for or intrinsically values shrimp diseases, and these 

constructions of value reinforce and entrench biosecurity in the context of aquaculture. 

There is no charismatic megafauna like the wolf to constrain efforts; biosecurity is 

viewed as intrinsically good for human and non-human.  

Only microbes lose out, and these loathsome microfauna are meaningfully 

differentiated from other animal actors by humans. Though biological, they are not 

constructed as other forms of life. Their forms cannot be seen, only their effects, and 

ultimately the losses these cause. The very category of disease obscures the biological 

nature of the organisms, and their diversity. Viruses, bacteria, and fungi are joined in a 

category that is defined by what these organisms do to shrimp rather than any 

taxonomic qualities. Relational approaches contribute to understanding disease because 

disease is itself a relational construct, the “end result of a complex interaction of the 

shrimp, its environment, and the pathogen itself (Lightner and Redman 1998).” Previous 

sections discussed how the commodity in question can be understood as a hybrid of 
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shrimp and disease, but disease itself is already a complex assemblage. Pathogens 

cannot become disease without hosts and vectors.  

The construct itself does work; labeling as disease constructs the organism as one 

with negative value that can and must be eliminated. A similar effect of category has 

been observed with wolves, recoded from the “vermin” to “predators” needing 

protection (Ojalammi and Blomley 2015). Both categories define the wolf by a 

construction of its role in the system, but one encodes it in terms of negative impact to 

human activity, and the other by its role in non-human ecologies. However, with disease 

there is no obvious recoding to be envisioned, humans either cannot find or are not 

interested in the further ecological importance of disease-causing microbes. As such, the 

construction appears incredibly more durable. In different contexts disease may stand in 

for the actual organism in question but it is also used to signal risk, vulnerability, 

monetary loss, management object and opportunity for profit. Effect not only defines the 

agency of disease, it constitutes how humans apprehend and interact with it.    

As such, broader possibilities for management are opened, and buy-in is 

widespread across levels of governance, from academics and NGOs to global 

agribusinesses and the smallest farm operations. It is a win/win/win scenario for farmer, 

firm, and shrimp. This broad acceptance gives the project inevitability that precludes 

critical engagement with the details of biosecurity practices and the embedded 

ideologies within. Though disease is the object of biosecurity, the execution of 
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biosecurity still impacts a variety of human and non-human systems. Livelihoods and 

ecologies are shaped by biosecurity practices, and the way that spaces are constructed 

around them. The imperative of disease elimination has resulted in a focus on endpoints 

and measurable outcomes such as disease occurrence, feed conversion rates, and water 

quality. These outcomes may be generally beneficial to human participants in shrimp 

farming, but process still matters. The result of these value constructions is that 

scenarios of animal-disease biosecurity are particularly conducive to antipolitics. The 

self-evident worth of the central mission of disease prevention means that indirect 

outcomes, tradeoffs, and the ways that biosecurity is produced and provisioned are 

underemphasized. Biosecurity need not be “bad” for these things to be worthy of study, 

the how has become lost in the imperative of the why. There are still politics in the pond. 

Value is not universal, and contingent upon a wide array of contextual factors 

that shape how individuals construct it and can take advantage of it. Critically, in the 

context of specific social and economic structures, disease can have economic value for 

certain individuals, for certain lengths of time. As explored in Chapter 2 disease creates 

demand for knowledge and skills to remediate it, or capital to implement the guidelines 

of BMPs. Biosecure spaces need caretakers with the resources to provision them, and in 

this way disease can and does create markets and needs. This tension, between overall 

losses caused by disease, and the opportunities created by disease for certain actors 

shapes human/disease encounters. Disease is constructed as life without value, but 
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certain humans do extract value from it, and this is critical to understanding how 

biosecurity is provisioned in real world contexts. Biosecurity is itself commodified, 

contracted, and sold to firms and farmers. Going further, to pursue shrimp aquaculture 

in an intensive and industrialized model, biosecurity must be commodified. Biosecurity 

is an element of the broader commodification process, an accessory commodity that 

underlies the growth of shrimp aquaculture and makes intensive and efficient 

production possible, even as diseases continue to trouble the industry. 

Chapter 3 explores how wild capture producers in the United States find value 

both in short term price fluctuations and leverage the perceptions and associations of 

disease to push back against forces of market integration and extract additional value 

from their products. However, in a general sense, disease creates loss, risk, and volatility 

and ultimately a limited set of opportunities in the resulting vulnerability economy. It is 

this relationship to value that structures the spatial project of biosecurity, even if notable 

exceptions occur. 

2.5.7 How: Biosecurity as Practice on the Shrimp Pond 

According to the FAO, agricultural biosecurity is not only “the implementation 

of measures that reduce the risk of the introduction and spread of disease agents” but 

also “requires the adoption of a set of attitudes and behaviors by people to reduce risk in 

all activities involving animals and their products (FAO 2010, 3).” Blanchette terms this 
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inclusion of attitude the “doubling” of biosecurity as biosecurity now requires “excising 

disease agents while demanding workers’ psychosocial recognition of their corporeal 

intimacy with the animal. (Blanchette 2015).” The inevitability of this doubling is clear, 

we do not actually govern disease directly, just as we do not govern wolves or fisheries. 

Rather we govern human practice, attitudes, and uses of these animals. Biosecurity is 

fundamentally a project of human behavior, but the diseases that embody risk also 

matter. Their corporeality, biology, and ecological function all act to shape human 

behavior, and by considering these specifics we can move beyond an understanding of 

disease as an abstracted manifestation of risk to be managed. Rather, we can emphasize 

the ways that biosecurity serves to mediate and condition encounters between humans 

and disease.   

Disease is the acknowledged target of exclusion, but this exclusion also extends 

to behaviors. A biosecure space of shrimp production is one in which best management 

practices are followed, a space where governance is applied. Territory is manifested 

through the performance of appropriate practice; the behavior of the farmer produces 

and maintains the territory. As such biosecurity not only delimits secure human space, 

but also appropriate human conduct within these spaces. In the case of shrimp disease, 

attitudes and behaviors are especially critical. There is no vaccine or cure for major 

shrimp diseases; they must be prevented through the refinement of practice and 

ultimately through changes in human behavior. Consistency of behavior is necessary for 
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maintaining the distinction between ordered spaces of production and unclean natural 

space. Lapses in pond management and gaps in filtration systems can undo the work of 

disease prevention in an instant. Biosecurity is by its nature a temporary condition that 

must be continually reproduced and maintained. Spaces must be made biosecure, but so 

must livelihoods, and one is not possible without the other. 

While the material aspects of shrimp farm enclosure are immense in terms of 

ecological and economic effects in areas where shrimped are produced, biosecurity also 

has significant impacts on the perceptions, identities, and accepted forms of conduct 

among farmers. Contemporary work focuses on biosecurity as form of governmentality, 

shaping ideology and subject formation through engagement in certain behaviors and 

practices (Breckenridge 2005, Lakoff and Collier 2008).  Here we explore this relationship 

in the context of owner-operated, small-scale shrimp farms.  

Relations between farmers and the ecologies in which they are situated are partly 

communicated and enforced through a spatial distinction between an inside and an 

outside, between human (social) territoriality and animal (natural) territoriality. 

Biosecurity is a means to this distinction, but in the context of the individual farmer it 

functions differently than at the level of governance or industry discourse, in large part 

because the biosecure space is not just one of production, but also in many cases home.  

These human-animal relationships echo those of other types of farmers and 

herders. Particularly relevant is how biosecurity plays out for terrestrial livestock 
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owners.  Ojalammi and Blomley explore the relationship between territory making and 

the construction of identity among Finnish farmers securing pasturelands against 

wolves. The authors relate the local phrase “Oma koti kullan kallis: literally, one’s home 

is as valuable as gold (Ojalammi and Blomley 2015).” A propertied space is treated as an 

interior that must be defended against external threats, metaphorically connecting 

constructions of property, territory, and identity (Nedelsky 1990). Biosecurity is not only 

a question of efficiency or risk reduction, but of protecting home and livelihood from 

ecological threats.  

In small-scale or extensive aquaculture shrimp farms are often owner-operated, 

with farmers raising shrimp adjacent to their homes. This situation, with shrimp 

cohabiting with farmers and investment in the shrimp constituting an often-

irreplaceable source of livelihood, fosters specific types of relationships. Both home and 

pond must be made biosecure to ensure complete protection.  As biosecurity 

encompasses both practice and attitude, the necessity of integrating home life into the 

project drives substantial change. Just as in a more intensive setting, a farmer must mind 

the filters of their pond, and install fences to keep out animals. However, an owner 

operated pond means that biosecurity penetrates further into daily life; a child bringing 

home fish or shellfish harvested in an estuary must be careful not to contaminate the 

pond, and mud caked shoes worn swimming in local waters must be washed.  
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A 2015 FAO Workshop on Disease management in Singapore highlights a set of 

best practices for biosecurity. They include prescriptions for clean feed, water use, use of 

SPF shrimp stocks and other recommendations common to previous best practices. 

However additional guidelines stressed new ways of thinking about disease. Some 

technical prescriptions focused on the cleanliness of the farmers themselves, “Set up 

hand wash stations” and “Change your shoes regularly (FAO 2015).” Detailed guidance 

on washing biofilms from shrimp eggs follows guidance on how they should control 

human access “Limit visitors” and “Put up warning signs (FAO 2015).” The agency of 

disease might find its fundamental power in the risk of economic loss, but this agency is 

exercised in the day to day lived experience of the farmers themselves. Humans become 

a vector for governance to become practice, and also for disease to shape that practice. 

Biosecurity is not an abstract project, but a set of ideas that must be acted out to facilitate 

livelihoods through management of interspecies interactions. Though farms have 

become more intensive and separated from things beyond their boundaries, in many 

ways the humans that inhabit them have become part of the broader structure of the 

pond, “managers of vertically integrated life (Blanchette 2015).” 

Biosecurity requires not only changes in practice, but a fear of nonhuman threats 

and the human activities that enable them.  Words like “vigilance” “responsibility” and 

“diligence” appear repeatedly in biosecurity guidance materials. Here the separation of 

the social and natural implied by the boundary setting in shrimp farms is made 
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discursively explicit-though again it is not disease alone that is the risk, so much as a 

lack of wariness and dedication to proper protocol. It is a matter of conduct, and the 

conduct itself is a manifestation of specific ideas of what constitutes responsible 

production, and what threatens production. The shrimp farm is a site in which non-

human actors shape attitudes and discourses of producers through their danger. Risk 

and security is the discursive mode in which the agency of disease is made legible and 

actionable.  As a result, it is not just the space of the farm that is defined and defended, 

but the conduct of the farmer, and ultimately farmer’s conceptions of how they must 

behave. Biosecurity is not just a production discourse, but a complex set of 

entanglements among the lives of humans, shrimp, and disease organisms through daily 

interaction. These entanglements are outcomes of shrimp production networks, and also 

drive the processes that constitute and shape these networks over time.  

2.6 Conclusion 

Disease has not only shaped shrimp aquaculture’s history, but is also central to 

visions for its future. The impact of disease on shrimp production is perhaps best 

summarized in the “Future Vision” laid out by Donald Lightner, one of the world’s 

leading scientists in aquaculture disease prevention in a 2007 review of shrimp disease 

management: 
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The current trends in shrimp farming and shrimp disease control are likely to 
continue well past 2010. By that time, most if not all, farmed shrimp will be from 
domesticated, genetically improved lines that are SPF for most significant shrimp 
diseases. The most significant shrimp diseases will be managed by exclusion. 
Diagnostic methods for most major diseases will be further developed and 
refined; highly sensitive methods will be commonplace in central diagnostic 
laboratories; and simple, relatively sensitive methods will be in routine use in 
shrimp hatcheries and farms for the rapid diagnosis of significant disease threats. 
For non-excludable diseases, more and better probiotic products will be 
available, as will a number of "vaccines" that will effectively prevent infection by 
some disease agents. Antibiotic use in shrimp farming will likely be reduced in 
culture systems where probiotics and "vaccines" can be effectively used. 
However, when they are used, antibiotics will be better controlled to minimize 
environmental concerns (i.e. development of resistant bacteria) and to ensure 
that antibiotic residues are below tolerance levels set by importing countries.  
 
Culture systems will become more intensive, using less land, less water, and less 
feed for each ton of shrimp produced. Biosecurity for the purpose of disease 
prevention will be routine on all shrimp farms. Such biosecure, intensive to 
super- intensive culture systems will produce shrimp efficiently and at low cost 
so that shrimp may come to compete head-to head with other high protein meat 
products like beef, swine, poultry and salmon. Disease will continue to cause 
losses to the shrimp farming industry. The recent emergence of a number of new 
diseases such as infectious myonecrosis (IMN), Spiroplasmosis, Monodon slow 
growth syndrome, etc., and the development of new strains of "old" diseases like 
TSV remind us that the job of disease management and control will be an 
ongoing task for as long as shrimp are farmed. The need for personnel that are 
well trained in shrimp diseases (i.e. researchers, diagnosticians, regulatory 
officials, and on-farm biologists) will continue to increase with the growth of the 
shrimp farming industry and these personnel will be instrumental in ensuring 
the industry's sustainability.” (Lightner and Redman 2007 p. 145) 
 
Lightner’s quote outlines a defining feature of discourses surrounding shrimp 

aquaculture; disease management is critical to the future of the industry, and disease 

management is possible only through an industry defined by increasingly intensive and 

vertically integrated production. It is a vision of how to make shrimp a competitive 
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profitable food commodity, and the dominance of this project underlies disease 

prevention efforts. Disease management has a purpose and its purpose is growth. 

Growth cannot be accomplished without intensification and industry restructuring. 

Disease management and development become intertwined, they are mutually 

necessary to sustain the expansion and increased efficiency of the industry. Possible 

futures are outlined and pursued in the context of disease, it is a “world defining” 

creature operating in overt ways, but its effects have become internalized into 

conceptions of aquaculture (Blanchette 2015). Lightner’s quote was given a few years 

before EMS emerged, and his nod to disease management as an ongoing encounter 

foreshadows the immense impacts of this disease in the early 2010’s.  

The adoption and implementation of BMPs and the promotion of biosecurity has 

greatly reduced risk for a number of diseases and facilitated rapid expansion and 

intensification of shrimp production. However, the promise of human control over 

shrimp and disease that would come with vertical integration has been unevenly 

realized, and at times completely upended as new epizootic disease events have 

emerged from within the sterile and separated spaces of production created by 

biosecurity measures. Industrial shrimp farming has yielded a new anthropogenic 

ecosystem, with its own flows of energy and materials and vectors connecting diverse 

habitats, and pathogens have readily adapted to make use of these new niches. The 

paradox of disease management becomes clear, in the shrimp pond humans have 
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engineered ecosystems perfect for the flourishing of pathogens; shallow, brackish, 

nutrient rich systems, exposed to the open air. At the same time, they are engaged in a 

costly multi-decade struggle to control and eliminate the very organisms they have 

allowed to emerge as globally distributed species. Here the illusion of shrimp 

production as a distinctly human biosocial space is replaced with one where humans, 

shrimp, and pathogens inhabit and shape a complex set of interspecies relationships. 

Anthropogenic activity has created the conditions of possibility for shrimp disease, 

while the diseases have shaped human actors and their actions in profound ways. 

Classes of people are ranked and remade, certain forms of knowledge valorized, certain 

logics of production entrenched, and vast amount of capital made and lost due to 

disease. 

Ultimately, the rise in biosecurity discourse in aquaculture can be traced to the 

growing acceptance that, “once a pathogen or disease agent is introduced into a region 

and becomes established in the natural environment, there is little or no possibility for 

either treatment or eradication (Bondad Reantaso et al. 2005).” Given that disease is 

ubiquitous and cannot be treated, it must be first eliminated from a space, and then kept 

out through consistent practice. Underlying this reality is the fact that many diseases 

have been spread through the introduction of domesticated shrimp stocks to new areas 

as aquaculture has expanded globally (Lightner et. al 2012, Cock et al. 2017). The need 

for adopting strict biosecurity is at least in part an outcome of aquaculture 
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industrialization and intensification. The reservoirs of pathogens in ambient 

environments are unintentionally shaped and modified by the same industry that 

controls them within ponds. The need to maintain the borders between productive and 

ambient spaces stems from a history of inseparability. 

While disease is capable of destroying immense amounts of wealth, it also 

creates demand for services and structures that differentially advantage human actors. 

The disruptions caused by disease create new opportunities for capital accumulation 

and consolidation of power. Escobar (2011) and other post-modern critics of 

development have argued, such “abnormalities” can drive corporate interests, creating 

new frontiers of capitalist expansion. The ability to respond to disease is not uniform, 

and so the very existence of disease has driven the industry towards a more vertically 

integrated model, with fewer owner-operated farms in an effort to allow for easier 

implementation of BMPs and biosecurity measures. Larger corporations are inherently 

more able to deal with risk by dividing their interests between different geographic 

areas, so a single outbreak can impact only a portion of their production. This expansion 

and diversification of farming locations has been common, both as a way to increase the 

quantity of production, and to allow for flexible and consistent sourcing to large 

aggregating firms. As the industry became more resilient to a wide variety of diseases it 

also became increasingly standardized and interconnected, shifting the array of risks 

and vulnerabilities farmers face. 
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Disease is not only part of the commodity chain, but an actor within it. There 

would not be industrial aquaculture without shrimp disease, just as there would not be 

shrimp disease without industrial aquaculture. Disease plays a prominent role in 

shaping what shrimp are grown, how they are grown, where they are grown, and who 

can grow them. Farmers must “learn to live with disease” given the intractable nature of 

the problem (Cock et al. 2017). What “learning to live with disease” entails is the focus of 

the case study in the next chapter. By turning to the field data collected in Aceh we can 

begin to explore how dominant methods of studying commodities struggle to conceive 

of disease and other ecological factors as causal or active in shaping value chains, 

especially at the local level. The next chapter will use a paradigm based on a “more-than 

human” approach to commodity chains focused on the encounters and entanglements 

that define producer experience and have changed the nature of aquaculture in Aceh. 
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3. Shrimp and Disease in an Emerging Production Area 

3.1 Introduction 

The story of aquaculture development in Aceh is driven by disease. Shrimp 

disease is ubiquitous in Aceh, directly impacting every shrimp farmer interviewed for 

this dissertation. Though every Acehnese shrimp farmer encounters disease, the nature 

of these encounters varies from farmer to farmer, and across time for individual farmers. 

At the most fundamental level, there are different diseases, caused by different 

pathogens that infect different species of shrimp and are spread through different 

vectors. However, disease ecology does not explain the multitude of roles that disease 

plays in what is ultimately a story of commodity production. International firms come to 

Aceh seeking markets for their knowledge and services. In its broad strokes this is a 

familiar story of capitalism finding new frontiers to fuel continued expansion. Diseases 

are intrinsically tied to both the shrimp they infect and the livelihoods built around 

developing these shrimp into export commodities. Understanding disease requires 

understanding not only the broad contours of development processes, but the daily 

encounters among humans, shrimp, disease organisms, and how these encounters build 

over time to constitute the current practice of shrimp farming in the region. 

This chapter explores how disease articulates itself in diverse ways in Aceh, 

acting through landscapes, knowledges, power structures, ecology and the capital of 
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local and international firms. Disease moves across these geographies of difference, and 

simultaneously shapes them. Disease is an outcome for individual farmers that lose 

livelihoods, and it is simultaneously a major constituent of the broad processes of 

development that play out in Aceh. The scale of time is critical; in a given growing 

season disease can introduce risk and loss, while over decades it can shape unexpected 

and uneven opportunities, and also bring increasing pressures to align Acehnese shrimp 

farming with global commodity systems that can insulate individuals from disease.  

Understanding commodity production as an assemblage of more-than-human 

encounters allows for a full understanding of commodities as part of lived experience. 

Chapter one chronicled how disease has shaped the broad history of shrimp aquaculture 

development, driving production discourses that mobilized capitalist logics to ensure 

the industry’s continued growth. The question of agency was explored in terms of how 

disease, though anthropogenic in its origin, works to continually shape the industry 

created it. Shrimp disease represent the anthropogenic creation of a “post-

anthropogenic” commodity network (Blanchette 2015). 

Here, I engage with commodity studies heuristics like networks and chains and 

then move beyond them to explore how disease and commodity are experienced in the 

context of a specific place, and how repeated encounters between human and non-

human elements shape risk, loss and livelihood in this place. I argue that disease 

functions as a “world defining creature that quietly overdetermines” the lives of shrimp 
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producers (Blanchette 2015) through these encounters. Ultimately, this allows for a more 

complete understanding of what participation in global commodity relationships means 

for the producer, and how human and non-human encounters shape the nature of this 

participation. 

3.1.1 Two Shrimp/Two Production Ethics/Two Disease Communities 

The relationship between shrimp and disease is fundamental to the analysis. As 

explored in Chapter 1, the process of commodification yields assemblages of shrimp and 

disease that together constitute the commodity. Shrimp cannot be commodified without 

attending to disease across all stages of the commodification process, and aquaculture 

diseases cannot flourish as global organisms without the conditions created by shrimp 

farming. In the broad space of industrial aquaculture, shrimp and disease are co-

constitutive, they have not existed without each other; there is no version of “global 

shrimp aquaculture” that has persisted without treating disease as a part of the 

commodity. This has immense implications for aquaculture practice, and the way in 

which development unfolds across time. 

This analysis takes this understanding as a starting point and focuses on two 

shrimp/disease pairings that are prominent in the context of Acehnese aquaculture. 

These two shrimp, the giant tiger prawn, Penaeus monodon and whiteleg shrimp Penaeus 

vannamei, are each associated with a primary disease; P. monodon with white spot 
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syndrome virus (WSSV), and P. vannamei with early mortality syndrome (EMS). In 

addition to their long-term associations with a particular disease, these two shrimp are 

each associated with different production philosophies and relationships to global 

markets. P. monodon is more commonly produced in extensive ponds with shrimp 

destined for Acehnese or domestic Indonesian markets, whereas P. vannamei is typical 

of intensive aquaculture systems with closer ties to global markets and standardized 

production practices. While other diseases also have impacts, and will be explored here, 

these two pairs play a central role in the story of Acehnese aquaculture through the 

long-term interaction between shrimp, disease and the practices associated with them. 

Encounters between human actors and these two shrimp/disease pairings form the core 

of the data examined in this chapter. 

In simplest terms the P. vannamei/EMS relationship has come to replace the P. 

monodon/WSSV relationship as the dominant commodity pairing in Aceh since 2012. The 

nature of this shift and the complex relationships involved form the core of a recent 

history that highlights the myriad ways in which disease “quietly overdetermines” the 

lives of producers and the trajectory of development in Aceh. This shift thus forms the 

core of the relationships and encounters examined here. Central to this inquiry is a 

consideration of what is shifting, and why. There is a temptation to apprehend this story 

according to an idealized conception of development; that a local, traditional system was 

supplanted by an intensive, externally controlled, more lucrative, and ultimately less 
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environmentally and socially responsible system.  This telling obscures how 

relationships among the various actors have actually changed, what motivates certain 

adaptations or negotiations, and how relationships at the level of farm and farmer shape 

change over time. While the outcome adheres to the common structure of development 

stories in its broad strokes, this structure belies the underlying complexity of Acehnese 

production, as shrimp/disease pairings become entangled with local politics, ecology, 

and history.  

Disease serves as a means to destabilize these narratives; it is both an object of 

study, as well as a methodological tool for understanding the structure of commodity 

relationships more generally. Consideration of disease destabilizes linear conceptions of 

commodity chains as producer or consumer driven (Islam 2008) and provide space for 

less rigid models more representational of the complex sets of co-constitutive 

relationships that make up the chains or networks that analysts identify. Considering 

shrimp production through the lens of disease realistically complicates narratives and 

highlights power relationships that may be difficult to fully understand if only the 

human actors were considered.  

Disease serves as a window onto power through how it distributes loss, risk, 

vulnerability and opportunity among differently situated actors. The existence of 

opportunities created by disease is key to understanding shrimp production. If we 

understand disease as cost that is unequally distributed, illuminating who can insulate 
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themselves from the byproducts of intensified production, we might gain insight into 

how power and control are manifested in production relationships. However, such a 

conceptualization is overly simple. Disease also creates fissures and frontiers, where 

firms can pursue additional capital expansion, foster new markets for knowledge and 

technology, and well-situated farmers can capitalize on the losses experienced by others. 

Disease is an agent of destruction, as well as an agent of possibility for certain actors, 

driving refinement in production practices and creating markets for certain types of skill 

and expertise 

Both monodon and vannamei dominated production practices are significantly 

influenced by global production trends and their manifestation in the context of Aceh. 

WSSV and monodon shrimp came to Aceh through industrial aquaculture, where they 

spread as a common shrimp in extensive systems. In turn, the impacts of WSSV on the 

culture of P. monodon have done much to shape the conditions that promoted the growth 

of P. vannamei. The persistence of disease struggle with WSSV made P. vannamei a 

significantly more attractive option despite that species having its own disease risks. It is 

these two shrimp/disease pairings together that must be traced to explain the evolution 

of aquaculture in Aceh and how current relationships have taken form. Both 

shrimp/disease pairings emerged through the industrialization of shrimp aquaculture, 

spreading to Aceh through a proliferation of modern shrimp aquaculture practices and 

supply chain structures, such as the trade of hatchery larva and aquaculture feed. 
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Neither production system is “native” to Aceh, though monodon is more associated 

with traditional practices. This two-stage introduction of new shrimp/disease paradigms 

to Aceh forms the core of this story and the role of the two paradigms will be dealt with 

both in turn, and in terms of how they interact to shape outcomes. 

3.2. Theoretical Review  

Most theoretical approaches to commodities focus on interrelationships between 

human actors, usually organized using a heuristic such as a chain or network. These 

chain/network approaches offer significant explanatory power, but struggle with several 

issues highly pertinent to understanding shrimp production, including environmental 

context, broad structural power dynamics, and complex relationships at local scales. 

Though a variety of approaches exist, here I focus on the closely related global 

commodity chain (GCC) and global value chain (GVC) literature. I draw on these two 

approaches for their widespread use, and the broad acceptance of some of their core 

assumptions, as displayed in development policy and a diverse body of scholarship. 

The metaphor of the chain itself here is doing work, circumscribing potential actors and 

their possibilities for interaction. The chain is universalizing, and presumes commodity 

relationships fit into a broad model of movement from an extractive periphery to a 

consumptive core, with value being added as the commodity progresses through these 
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links. Here, I explore these approaches to commodity studies, and key elements of these 

theorizations that make considering a phenomenon like disease difficult.  

Commodity Studies Approaches: Chains and Networks  

The “chain” is an enduring metaphor that has been adapted into a variety of 

theoretical approaches to understanding the economic geography of commodities. While 

differing to varying degrees, theoretical constructs like global commodity chains, global 

value chains, global production networks. All aim to structure and describe the 

relationships of people, firms, commodities, and the consequences of these relationships 

for development outcomes. The project of mapping commodity relationships 

necessitates identifying relevant actors, defining and siting power, and defining 

outcomes for the processes described. The discursive project of the 

supply/value/commodity chain underlies an enduring development narrative that has 

political and material ramifications for aquaculture development.   Three major 

discursive components are examined here: 1) What can constitute a causal force in a 

value chain, 2) The definition and mechanics of power in commodity production, and 3) 

The understanding of what development is and how development is achieved. The 

narrative drawn from these three elements has shaped development outcomes and been 

reproduced in shrimp aquaculture development policy by actors across multiple scales 

of governance. Ultimately, this chapter argues that the case of Acehnese shrimp 

productions demonstrates gaps in these approaches, that these gaps can be addressed 
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through more-than-human approaches, and that our conceptions of commodity chains 

can be strengthened by broadening conceptions of what participates in shaping 

commodities, and by extension development outcomes. 

3.2.1 Causality in Commodity Theory 

Much contemporary study of commodity chains originates in world systems 

theory (WST). WST theory posits that a hierarchical global structure is an inherent part 

of capitalist economic systems. This theory separates the world into “core” and 

“periphery” regions that take positions within commodity chains, participating in 

various processes of production, refinement, and marketing, etc. WST defines 

commodity chains as “a network of labor and production processes whose end result is 

a finished commodity” (Hopkins and Wallerstein 1986). Added value is distributed 

along this chain, typically in an uneven fashion with “core” regions standing to capture 

greater value. An accounting of this added value along the chain is a hallmark of the 

approach, with the goal of learning what this distribution tells us about “processes of 

capital accumulation at given points in history” (Bair 2009).  

According to Gereffi (1994), a global commodity chain (GCC) “consists of a set of 

inter-organizational networks clustered around one commodity or product, linking 

households, enterprises, and states to one another within the world economy. These 

networks are “situationally specific, socially constructed, and logically integrated, 
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underscoring the social embeddedness of economic organization.” The GCC approach 

allows analysis of commodity production and development issues through a cross-scalar 

framework that acknowledges the relationships between macro and micro-level 

processes. The GCC approach emerged from world systems theory, in which the 

commodity chain represented a network of labor and production processes that linked 

the “core” and “periphery” regions in unequal process of capital accumulation. Despite 

these origins in Marxist theory, GCC approach does not seek to explicitly advance a 

similar broad theory of political economy, rather the focus is on elements internal to the 

chain, and how they interact to shape commodity production. Gereffi introduced three 

initial elements of GCCs: a) physical input/output, b) territoriality (geography) and c) 

governance structure deciding coordination and coherence. A fourth element, 

institutional context, was later added.  

The Global Value Chain (GVC) approach has grown out of the GCC tradition 

and includes much of the same focus, with an included emphasis on transaction cost 

economics and a drive to make the heuristic more industry neutral (i.e. not exclusively 

focused on basic commodities). Additionally, a shift has been noted from the more 

“development focused” efforts of GCC to a more “governance” focused approach in the 

GVC literature (Lee 2017). This change reflects a general increase in both the breadth and 

depth of this literature over recent years, though despite these moves towards greater 

disciplinary diversity, the general structure of the GVC heuristic and the core four 
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elements has remained largely the same. The relationship between the four elements of 

GVCs is explained by Sturgeon (2008): 

The first two elements of Gereffi’s framework, input-output and geography, are 
descriptive. They provide GVC researchers with their initial marching orders: to 
map the organizational and spatial division of labor in the chain that is under 
examination…. The last two elements of Gereffi’s framework, governance and 
institutions, are causal. They contain explanations for observed organizational 
and spatial features of GVCs, and highlight the forces external to the chain that 
structure (enable and limit) what actors in the chain do. 
 
The explanation given by Sturgeon, where the spatial and material elements of 

the chain are not causal is instructive, and reproduced in a wide range of commodities 

scholarship, much of which is silent on environmental issues and other contextual 

factors at the site of production. The assumption of governance and institutions as the 

sole causal factors and more specifically as external forces, has considerable implications 

for the types of power relationships that can be understood through these approaches. 

3.2.2 Power and Drivenness in Global Value Chains 

The governance structure has formed the core area of inquiry for much of the 

GCC literature (Sturgeon 2008). In the original GCC literature, governance was 

understood as drivenness, with a focus on the role of lead firms in ordering strategies 

and decisions for other actors in the chain. Such an approach highlights the role of 

power in the GCC, specifically as it is manifested in firms-cum-actors. This focus on 

firms as cross-scalar actors enables great explanatory power in studying development 
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processes and outcomes. This cross-scalar focus also adds to the utility of the approach 

for geographic inquiry through the ability “to emphasize linkages between different 

stages of production and between different places” (Mansfield 2003, emphasis mine).  

Initially, two models of drivenness were advanced, buyer driven and producer 

driven, though additional models have since been developed. In a buyer driven chain, 

powerful global buyers such as Wal-Mart and Darden restaurants work as lead firms, 

effectively organizing and directing global production of certain commodities, without 

producing the commodity themselves. In a producer driven chain, typified by higher 

technology and capital requirements for production, it is producers that function as the 

lead firms due to the need to incorporate expensive production practices “in-house” 

(Sturgeon 2008). The drivenness concept is perhaps the most cited of Gereffi’s theoretical 

ideas, finding broad appeal in a variety of literatures (Bair 2009). The GVC literature in 

turn added complexity to these modes of drivenness by introducing five types of 

governance centered around firm relations, though these modes of governance still 

focused on firms and human actors as the site of power (Gereffi 2001). Notable for this 

research is Islam’s (2008) model of a twin driven commodity chain for shrimp 

aquaculture, wherein lead firms externalize governance responsibilities to third party 

certifiers, ceding some level of governance control in exchange for reduced costs and 

accountability. 
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Centralizing disease in the analysis allows us to take the issue of drivenness, and 

the power dynamics contained therein in a new direction. What if drivenness can reside 

outside direct human agency and control? A more-than-human approach allows for 

such a consideration. A central argument in this chapter is that power relationships, 

development trajectories and livelihood outcomes are at least in large part disease 

driven in the context of Acehnese aquaculture, and likely during shrimp aquaculture 

transitions more broadly.  

This chapter does not hold that ideas of drivenness expressed by Islam and 

others are without use, but argues that at least in some cases they are insufficient for 

explaining outcomes within shrimp aquaculture. Human exclusive theories of 

governance and drivenness are insufficient for several reasons. First, the risks of disease, 

necessary infrastructure adaptations, and capital requirements impact all actors from 

aggregating firms to the farm level. Second, at the local level in Aceh there is uneven 

information flow from broader markets, and while farmers may unknowingly be 

adhering to industry standards or certification regimes they are largely unaware of it in 

the day-to-day making of their livelihoods, and, critically, it is not the major factor that 

incentivizes their participation in partnerships with global or regional firms. It is not 

only influence from lead firms that orders the supply chain, but adaptation to disease 

risk that motivates and shapes the relationships between smallholders and the broader 
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commodity structures above them. Intensification is a necessary condition rather than a 

choice, and disease shapes this reality.   

3.2.3 Achieving Development in Global Value Chains  

Central to the GVC approach is the idea of “upgrading,” which can be 

understood as “increased competitiveness that allows for the capture of greater value-

added through the production process” (Bair 2005). In other terms, upgrading is “[firms] 

actively changing the way they are linked to global value chains, (Gereffi 2001a as cited 

in Bair 2005). Upgrading can occur in terms of both the process (more efficient 

production methods, improved technology) and the product (more desirable qualities to 

match consumer preferences, such as freshness). Lead firms are agents of upgrading, 

“One of the major hypotheses of the global commodity chain approach is that 

development requires linking up with the most significant lead firms in the industry” 

(Gereffi 2001 as cited in Bair 2005). In conversation with Gary Gereffi he expressed to me 

that the “central thesis” of the GVC theory is that “governance systems condition 

upgrading outcomes” (pers. communication). Here a dual notion of upgrading is 

offered, where it is constituted by both linkages to the global commodity chain and 

conditioned by governance.  

The centrality of upgrading has practical implications, as both the GCC and GVC 

approaches have been developed over time to actively promote upgrading through the 
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identification of new opportunities, and this focus has created significant appeal to 

policy makers and development professionals. The upgrading concept provides a path 

to livelihood improvement that can exist within the broad frame of capitalism, without 

challenging fundamental assumptions of the development process. While this appeal is 

clear, the logic of upgrading has also come under criticism for being too linear, and 

excluding the role of workers and smallholders (Bair 2005, Ponte and Sturgeon 2014). 

Again, in Aceh we find ways that the dominant conception of upgrading and its 

pathways are complicated by disease. First is the form upgrading takes, as explored in 

Chapter 1, it is response to disease that largely shapes process upgrading in shrimp 

aquaculture, and it is the costs of these processes that necessitate “linking up” with 

international firms.  Again, as in the case of power and drivenness, the illusion of choice 

persists, and it is disease that drives both what upgrading looks like, and how it is 

achieved. This plays out in Aceh, where development occurs in terms of pond 

improvements, technical assistance, and adoption of vannamei shrimp, all things only 

possible through partnership with international or regional firms.  Upgrading in Aceh is 

largely synonymous with disease prevention. Without development via upgrading, a 

shrimp farmer cannot maintain a viable livelihood as they are outcompeted by those 

farmers that do link up, and exposed to the disease risks of intensive aquaculture 

without the knowledge and capital to enact appropriate preventative measures. The 

form upgrading takes, and the lived experience of those participating in shrimp 
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production reflects a process that is largely predetermined by the confluence of disease 

and broader political-economic structures. “Linking up” is not just a case of opting in to 

certification, finding broader markets, or reducing costs, though those things may occur. 

It is first and foremost necessary for survival. 

3.2.4 Complicating Commodity Approaches 

Taken together, these three areas, causality, power, and development 

demonstrate how dominant conceptions of commodity studies struggle to deal with 

how more-than-human actors influence questions of power, structure and development. 

In Aceh, disease wields power to influence the structure of the value chain, and it 

conditions what development processes and outcomes look like. However, it does not 

do so alone; rather it is through the relationships and encounters disease has with other 

actors that shrimp aquaculture development in Aceh takes shape. Disease is not the sole 

driver or most visible actor, but it is a critically important actor that dominant theories 

struggle to incorporate as it works in the background to “define worlds” (Blanchette 

2015). Understanding how humans and disease encounter each other requires a focus on 

place, lived experience, and additional conceptions of power, development, and 

relationships than are contained in GVC-like approaches. It requires a more-than-human 

approach to commodity stories, where geography, ecology, and input structures are not 

“descriptive” but active parts of both process and outcome. 
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While we move on to destabilize these understandings of power and 

development, it is also important to highlight that while there may be restrictions on 

alternative livelihoods, an “illusion of choice”, there is room for resistance and 

contestation as will be explored in the coming sections. Most fundamentally, it is key to 

highlight that the story of shrimp as commodity in Aceh is not one of uniform loss, of 

predation by capitalist firms, environmental devastation or disenfranchisement of 

smallholders. Losses have occurred, firms have exploited people and environments, and 

some smallholders have suffered, but as diseases and shrimp have arrived in Aceh 

encounters have been complex, dynamic, and often beneficial. 

3.2.5 More than Human Commodity Approaches 

If conceptions of power and development within the dominant approaches to 

commodity studies fall short in being able to capture the role of disease and more-than-

human encounters, where can we turn? Recently scholars have advanced the idea of 

commodity networks, “multidirectional flows of information and commodities” to 

supplant the linear flows of “chains” (Bush and Oosterveer 2007). While imagining 

greater variety in the direction and type of flows, the network heuristic still entails 

following the “thing” along a predictable path to consumption. Unlike a traditional 

commodity chain analysis in which I might follow the paths that shrimp take from 

producer to consumer and analyze various inputs and actors along the way, this 
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research focuses on how commodity relationships are “facilitated by particular 

interactions” between humans and non-humans (Faier 2011). A “more-than-human” 

approach suggests that “things redistribute social difference (Braun 2004, Yeh and Lama 

2013).” Rather than follow the object/commodity from point to point, the focus is on the 

relationships and encounters that happen at certain points in these transits, in this case 

at the site of production.  

Including “more-than-human geographies” and relational approaches enables 

consideration of commodity relationships that account for both ecological and cultural 

encounters (Yeh and Lama 2013). This project adopts Faier’s (2011) assertion that 

“commodity chains do not occur through smoothly articulated chains, networks, or 

circuits: rather, they involve processes in which variously situated ecologies collide 

across relations of geographical and cultural difference.” Commodity chains are spaces 

of contingent encounter, where universalizing logics encounter the specifics of place and 

ecology, co-producing each other across difference (Tsing 2010). The chain becomes a 

performative space, a network of relationships through which things are produced by 

repeated and often predictable encounters that are shaped by broad structural factors.  

Approaches inspired by Actor-Network Theory have been employed to consider 

more-than human geographies in the space of commodity production. These approaches 

broaden our understanding of what is considered in making commodity networks, 

creating “hybrid geographies” by breaking down binaries between the social and 
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natural, human and nonhuman, structure and agency (Whatmore 2003, Faier 2011). 

From an ANT perspective `nature's agency' is “not a resistant force or set of enabling 

possibilities but a relational effect that is distributed within networks which include 

human and nonhuman “actants” (Faier et al. 2011 p. 1081). This approach allows 

considerable flexibility in understanding how networks are constituted by relationships, 

but approaches drawing on ANT, but do not contextualize these networks within 

broader histories and structures that constrain and mediate participation (Ingold 2008, 

Tsing 2010, Faier 2011). I assert that relationships, and the agency that results from 

relational effects, are constrained, shaped and at times dictated by broader structures 

and power relationships, that pre-exist the network of “actants” under analysis. 

Here, I depart from many ANT inspired approaches by externalizing certain 

contexts and power relationships from the analysis (Latour 2005). In doing so I draw on 

Castree (2002) and Tsing (2010), to find ways to benefit from the methodological 

usefulness of such approaches while acknowledging the limitations placed on potential 

relationships by historical patterns of exploitation and concentration of power. Tsing 

(2010) highlights the limitations of ANT based approaches in incorporating broader 

social relationships and power dynamics, or as Faier (2011) states, “the inability to 

capture the multiple, situated, sets of natural/cultural relationships through which 

commodity chains take shape.” Incorporating these critiques requires embracing context 

through careful attention to the nested relationships that shape the flows of material and 
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ideas, and to how actors construct “relevant social worlds” from these elements (Tsing 

2010). If a commodity chain is examined as a relational space, we must acknowledge 

that the space is dynamic but limited, certain relationships are contingent upon others, 

and outcomes converge around certain patterns that reproduce the structure of past 

relationships and universalizing logics like capitalism and colonialism.  

Despite the necessity of these methodological refinements, I do not abandon 

engagement with the GVC and related approaches, because of the reality of their 

dominance in structuring human understanding of commodity production. Fitting 

actually-existing ecologies and relationships into chains, networks or other heuristics is a 

reductive endeavor, but the different iterations of this approach command immense 

importance in scholarship. Scholars within and outside commodity studies have 

considered how to make these heuristics more critically rigorous, through 

acknowledging what aspects of production they illuminate, and what aspects they are 

silent on. This work highlights the “inclusionary bias” of commodity studies, wherein 

analyses focus on elements “within” the chain, rather than people or places that are 

excluded (Bair 2011).  

Common in the literature on this inclusionary bias is the idea that exclusion 

represents marginalization or subjugation; that being left behind is the danger, and that 

analyses have been too willing to disregard the plight of those who are left behind by 

processes of commodification and neoliberalization. If it is upgrading and linking up 
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that constitute development, the absence of these things is necessarily bad. It is generally 

true that exclusion from “upgrading” and “linking up” leaves producers in Aceh worse 

off, but of course this neglects the way in which the system of commodity production 

itself predetermines the necessity of this type of inclusion.  

Two contradictions emerge. The first is that exclusion, which is viewed as a 

potential source of marginalization, is necessary for the heuristic and indeed the logic it 

represents, to function. There cannot be a commodity chain or network without 

something apart from the network, and the existence of the network in can in fact render 

other systems of production unviable through both direct and indirect effects. For 

example, a transnational commodity chain for shrimp production could undercut 

alternative economies or approaches to production by introducing volatility through 

diseases and market fluctuations. These heuristics circumscribe our understanding of 

who or what should be considered when evaluating the outcomes of commodity 

production and exchange. For exclusion to be marginalizing the chain must exist in the 

first place, and it must exist in a certain form, neither of which is inevitable. The 

structure does work.  

The second contradiction is that a false equivalence is placed between exclusion 

and marginalization. It is of course quite possible for workers or other participants to be 

marginalized through inclusion, but the fundamental issue is that for many 

marginalization will result from both inclusion or exclusion. Pre-existing social and 
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economic imbalances mean that for some, all pathways may lead to marginalization. The 

idea of the commodity chain as a pathway to growth and development is strong, with 

chains at times being treated more as ladders, where firms and people advance position 

through “linking up” and “upgrading” processes and capabilities. However, 

participation in the chain is not always a choice, but a predictable outcome driven by 

structures, firms, or other factors such as disease. Participation may increase profits, but 

higher income does not necessarily mean that producers are not marginalized, that 

systems are more equal, or that livelihood goals can be achieved. Value chains exist 

within broader structures, and take shape because of discrete choices and encounters.  

3.2.6 Commodities in Place 

In addition, a more-than-human approach facilitates exploration of horizontal 

relationships among small-scale producers and local traders as they are constituted 

through exchange of shrimp and disease. This approach reasserts the role of place in 

commodity studies, as opposed to analyses that focus on how information and materials 

move through space (Bush and Oosterveer 2007). Disease does not simply move through 

or across places, it moves in places and even constitutes them through its relationship 

with the other elements present. Disease impacts the daily life of shrimp farmers in Aceh 

to an extent that the physical and social makeup of the shrimp farm as place would be 

radically different in the absence of disease. Shrimp and disease may move “vertically” 
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along chains in a meaningful way, but it is depth in the context of specific places, that 

allows us to understand how they shape livelihoods and lived experiences through 

iterative encounters. 

A starting point for a more place-focused analysis is recognition of the diversity 

that exists in the practice of shrimp production in Aceh. In the case of shrimp, a series of 

binaries present themselves, including capture/culture, intensive/traditional, 

North/South. More-than human approaches to commodity studies dissect such binaries 

to approach chains as “hybrid natural-cultural assemblages (Mansfield 2003, Faier 

2011).” Deconstructing these binaries provides a fruitful starting point for analysis of 

how producers interact with global forces. Many small-scale aquaculturists participate 

in a hybrid livelihood reliant on wild capture of immature shrimp and food inputs. In 

addition, many intensive producers are not immediately recognizable as such, 

maintaining owner operated farms of one or two hectares while applying inputs 

provided by international firms and selling shrimp through these firms for export.  Even 

within marginalized communities, producers are differentially situated to benefit from 

encounters with the global as many shrimp farmers lack the connections or capacity to 

engage with these investors. Transition sentence needed. 
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3.3. Context and Methods 

3.3.1 Acehnese Context 

The history of Aceh is intrinsic to its selection as a site for this research. Aceh is 

unique in Southeast Asia in that until recently it was one of the few areas still dominated 

by extensive, traditional aquaculture practices, with over 95% of production being 

carried out by small-scale (less than one hectare), independent farms (Phillips et al. 

2011). The dominance of small-scale production stands in contrast to a global industry 

increasingly dominated by large-scale intensive farming operations oriented towards 

international trade. Acehnese shrimp farms contribute significantly to poverty 

reduction, and have historically been less commercially oriented than shrimp farms in 

other regions (Padiyar et al. 2012). In addition to these differences in production 

practice, overall production volume in Aceh constitutes only 2.2% of total Indonesian 

production (FAO 2016). Table 3.1 shows Aceh’s relative production Major shrimp 

farming regions in Indonesia, such as South Sumatra, or Java produce up to twenty 

times this amount.  
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Table 3.1: Production totals for Penaeus monodon and Penaeus vannamei for Aceh and Indonesia 
(FAO 2016) 

Area Monodon production 
(thousand mt) 

Vannamei 
production 
(thousand mt) 

Total production 
(thousand mt) 

Aceh 5179 9,591 14771 
Indonesia 150802 517900 668702 
Acehnese 
Percentage 

6.36% 1.06% 2.20% 

 

As such, Aceh possesses the potential for intensification of production practices, 

and general expansion of the industry in terms of metrics such as employment, area 

under cultivation, and capital invested. This status quo allows an exploration of disease 

and development as they unfold and in the immediate aftermath of change. In many 

areas, these encounters and transitions have already played out, which greatly shifts the 

analysis as the role of disease dramatically changes at different stages of intensification 

and development. In Aceh, farms at these different stages co-exist within districts, with 

proponents of various production philosophies and industry configurations actively 

engaging with each other to resolve encounters with disease, national and international 

firms, and other actors.  

Economically, Aceh is characterized by poverty and inequality. By percentage of 

population living under US $3.1/day PPP Aceh is the third most impoverished province 

in Indonesia, with a 49.24% poverty rate (SMERU Poverty Map 2016). Only West Timor 

and Papua exceed Aceh in terms of poverty levels by this metric (SMERU Poverty Map 
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2016). Aceh also possesses the fourth worst poverty severity (squared difference 

between per capita expenditure and the poverty line as a proportion of the squared 

poverty line times the total population) in Indonesia. Aceh fairs slightly better in terms 

of per capita GDP, coming in 7th among Indonesian provinces (OECD 2016). This 

disparity between poverty and per capita GDP highlights Aceh’s reliance on the oil and 

gas industry, which comprises 40% of GDP, but accrues relatively few benefits to the 

majority of Acehnese (World Bank 2008) Aceh possesses significant fossil fuel and 

agricultural resources, but these have not benefitted the poor of the region, with capture 

by elites remaining as a significant concern (World Bank 2008). Overall poverty levels in 

Aceh are the highest in Sumatra (SMERU Poverty Map 2016). Among the districts 

sampled in this study, poverty is higher than average, with Pidie and Pidie Jaya, two of 

the three main districts studied possessing the 3rd and 4th highest poverty rates of 

districts in Aceh, with poverty levels over 53%. 

Aceh’s coastal regions are composed of two distinct geographic areas. The west 

coast is largely mountainous, and more rural than the east, with considerably less land 

available for shrimp culture. Shrimp farming that does take place is concentrated in 

small valleys between coastal mountains and hillsides. In contrast, the east coast is more 

highly populated, with significant area under cultivation for rice, shrimp and other 

crops. The east coast was also generally less directly devastated by the 2004 tsunami, 
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leaving roadways and other infrastructure more intact. These factors combine to make 

the east coast a significantly more attractive region for shrimp cultivation. 

The reasons for the persistence of small-scale practice are rooted in Aceh’s 

history of political conflict, and the devastation suffered from the 2004 Indian Ocean 

Tsunami. Together, these two histories interacted to create conditions that dis-

incentivized development despite the area’s suitability for shrimp culture. Each of these 

topics is immensely complicated and interweaves with religious, linguistic and ethnic 

histories in Aceh and in Indonesia more broadly. I touch on them here briefly to 

illustrate how they contribute to create conditions of possibility for the types of 

encounters examined in this research.  

Conflict in Aceh traces its roots far back through a history of European and 

Japanese colonialism, however here I will focus on conflict between the Indonesian state 

and various Acehnese independence groups in the second half of the twentieth century. 

Conflict was almost immediate after Indonesia’s independence, with the Acehnese 

rebellion of 1953-1959 stemming from conflict over matters of religious expression and 

autonomy. Aceh was likely the initial point of introduction of Islam into Indonesia, and 

has long held views that are generally more conservative than the Indonesian state, 

including the introduction of religious law in 2006 (Ichwan 2011). The longest running 

conflict was the insurgency of 1976-2005. This 28-year conflict stemmed from the long-

held religious differences mentioned previously, a general opposition to the secular and 
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centralizing policies of President Suharto’s New Order regime (1965-2008), and the 

management of the wealth created by Aceh’s oil and gas reserves by the Indonesian 

state (McCarthy 2007). The scale of this conflict was devastating, particularly during its 

height in the 1990s, when multiple informants and field assistants for this project were 

impacted directly or indirectly during their youth, and over 15,000 Acehnese were killed 

(Gaillard 2008). 

The conflict continued through the 2004 Indian Ocean tsunami, which devastated 

Aceh province killing roughly 170,000 and displacing a further 500,000 (Jayasuriya and 

McCauley 2010). In addition, coastal infrastructure was significantly affected, with about 

47% of aquaculture ponds in Aceh damaged or destroyed, impacting the livelihoods of 

up to 40,000 people (Phillips and Budhiman 2005). This level of damage created 

significant gaps for development, and necessitated considerable reconstruction effort 

(Mills et al. 2011). Aquaculture Production in Aceh has still not fully recovered in many 

areas, though there is some revival in areas that have adopted intensification (Daly et al. 

2017). The tsunami played a significant role in catalyzing peace accords that ended the 

Acehnese insurgency after 28 years (Gaillard 2008). The conflict resulted in a long period 

of minimal foreign investment or development in Aceh, that was quickly ended by an 

international humanitarian crisis that brought considerable international attention to the 

conflict along with significant expenditures in development and improvement to the 

aquaculture sector (Padiyar et al. 2012). The delayed transition to intensive and 
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vertically integrated aquaculture means that in Aceh shrimp intensification is taking 

place in the context of an industry with more refined production practices and models of 

operation than during the expansive booms of the 1990s and 2000s, creating unique sets 

of risks and opportunities as producers decide to intensify. 

3.3.2 Methods 

The focus on encounter among various actors, and the ways in which disease 

articulates across difference requires adaptation of the standard ethnographic approach. 

As such this project draws on a multi-site ethnographic approach featuring multiple 

methods of data collection (Marcus 1995). Multi-sited ethnography necessitates mobility 

and potentially shorter periods of study in given sites, but as Falzon 2009 describes, “If 

our object is mobile and/or spatially dispersed, being likewise surely becomes a form of 

participant observation.” Ethnography of global processes like disease and development 

requires different methods than traditional ethnography, engaging across multiple sites 

and scales rather than geographically-bounded sites of inquiry. Such an approach treats 

the global not as something external, but as an integral part of related cases or situations 

to better understand processes or linkages between cases (Falzon 2009). Tsing (2005) 

offers a blueprint for ethnographies of global connection through her use of 

“ethnographic fragments” to study the “frictions” resulting from encounter between 

global capitalist practices and indigenous communities in Indonesia. Here, I expressly 
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focus on the human/non-human interface as an area of friction. Ethnography is both a 

method and a methodology, a “sensibility to the meanings attributed by those observed 

to their social and political reality, a way of problematizing the world, and a reflexivity 

about one’s relationship with those studied” (Corson 2014). Applying this sensibility 

highlights that it is how humans apprehend disease and appropriate response that 

drives decision making and structures outcomes, rather than a particular reality or 

collection of facts.  

Research in Aceh consisted of targeted interviews with shrimp producers, 

shrimp distributors, local investors, government officials, international and local NGO 

staff, and development organizations. Interviews were semi-structured, focused on the 

historical occurrence of disease; links between disease prevalence, development 

interventions, and new technologies; and losses incurred from disease. Of particular 

interest are the ways in which farmers, firms, and disease interacted over time, and how 

these three types of actors shaped both the nature of the interactions and the responses 

of others.  Areas of interaction considered include how actors negotiate inclusion and 

exclusion from global commodity relationships, the changing role of capital in the region 

over time, and disease adaptation. 

Data collection in Aceh consisted of two rounds of interviews, carried out in 

Summer 2015 and Spring 2017. Summer 2015 consisted of a series of scoping interviews 

with 34 informants participating in various facets of the shrimp industry in Aceh, 
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including shrimp farm workers, farm managers, distributors, and extension agents. 

Spring 2017 consisted of 43 interviews targeting a similar range of informants to deepen 

knowledge and assess any changes in the situation. Summer 2015 interviews were 

carried out with the use of an interpreter, and Spring 2017 interviews were carried out 

by a local research collaborator with remote guidance from me. A breakdown of 

interview respondents by their role in the shrimp industry for both data collection 

periods is presented in table 3.2 and 3.3. 

Interviews in Summer 2015 targeted farmers on both the east and west coast of 

Aceh. The two regions are marked by decidedly different geographies. Results indicated 

that shrimp farming efforts on the west coast were comparatively small in scope and 

scattered along the coast. These farms were less integrated with global markets, however 

the main constraint on industry growth was a lack of suitable land for shrimp farming 

due to the mountainous nature of the coastline. As a result, shrimp farming was much 

less widespread, but farms still maintained some connection to global and regional 

markets through indirect relationships. Shrimp farming on the east coast was in contrast 

rapidly expanding, both in area and intensity of cultivation, with burgeoning inputs 

from international firms. The east coast thus formed the nucleus of study for this project, 

primarily the districts of Pidie, Pidie Jaya, and Bireuen. These regions have seen marked 

changes in shrimp production since 2012. 
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Spring 2015 interview consisted of 34 interviews, comprising 25 interviews with 

shrimp farmers, 3 interviews with staff of the Marine and Fisheries Department of Aceh 

province, 2 interviews with local aquaculture extension agents, 2 interviews with local 

NGO Staff, and 2 interviews with local traders. Shrimp farm interview targets and 

locations occurred on 21 farms within 14 villages distributed as follows: 

 
Table 3.2: Shrimp farm interview locations in 2015 

District Number of villages 
Pidie Jaya District 2 
Pidie District 2 
Aceh Besar District 6  
Banda Aceh 4 

 

Spring 2017 interviews returned to east coast sites, including additional 

interviews at sites that had expanded since the last round of data collection. These 

interviews covered similar topics to the previous round of data collection, with a focus 

on short term change since the last period of data collection and greater detail 

surrounding relationships with foreign firms. From Spring 2017 there are 43 total 

interviews, comprising 32 interviews with shrimp farmers, 7 interviews with company 

representatives, 2 interviews with staff of Aceh Aquaculture School, 1 interview with 

staff of the Marine and Fisheries Department of Aceh Province, 1 interview with local 

NGOs, and 1 interview with a local trader. Interview locations and targets for the Spring 

2017 trip consisted of interviews at 32 shrimp farms in 21 villages as follows: 
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Table 3.3: Shrimp farm interview locations in 2017 

District Number of villages 
Bireuen District 5  
Pidie Jaya District 3  
Pidie District 1  
Aceh Besar District 6  
Banda Aceh 5 
 

3.3.3 Analysis and Data Presentation 

Interviews from both translated and interpreted data sources were numbered 

and compiled into a qualitative database. Interviews were coded to facilitate the 

identification of relationships and the roles of different actors. Deductive coding was 

used to assess a wide variety of quantifiable data such as incidence of disease, 

effectiveness of disease response, and changes in income for shrimp farmers over time.  

Inductive coding was used to identify qualitative data that could be used to assess 

relationships, negotiations and political struggle. Conclusions and inferences drawn 

from interview data were discussed with research team members fluent in the original 

dialect to ensure accuracy of these interpretations. Interviews were coded both in NVivo 

11 and in the field at interview sites using handwritten notations. 

Inductive coding was guided by a constructivist grounded theory approach 

(Charmaz 2000). This approach assumes a single “obdurate” reality while 

acknowledging that a multitude of perspectives or constructions of this reality exist. A 

constructivist grounded theory approach fits well with the relativist epistemology in this 
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study, by drawing conclusions in a way that is sensitive to the data, without assuming 

or testing hypothetical relationships on the data or actors. Given that the major object of 

study in this paper is how things relate to each other, it is key that what constitutes and 

shapes relationships flow from the data through iterative analysis, rather than fit into a 

pre-determined hypothesis.  

Interviews were conducted in Acehnese, with responses translated into English 

by collaborators or recorded in English during the interview using an interpreter. 

Because of the need for translation, some qualitative data analysis approaches and data 

presentation conventions were avoided to ensure accurate representation of the data.  

For example, direct quotations are avoided as attributing translated or interpreted 

quotes presents issues of error and misrepresentation. Where possible, individual 

experiences are related to ensure that description is robust and meaningful, but the 

analysis avoids attributing words or implied meaning to individuals, unless they relate 

to quantifiable data or simple observational statements. 

Rather than presenting data and analysis through individuals, this paper follows 

both the practical limitations of the data and the guiding theoretical background to 

relate the data through analysis of two different production systems that each facilitate 

certain encounters between humans, shrimp disease, ecologies and firms. These systems 

are in turn produced by these encounters, and change with them over time. By 

centralizing these two systems as settings for encounter, I can ensure representation of 
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more-than-human elements, while also being attentive to accurate and ethical 

presentation of ethnographic and interview data.  

Each of these two systems is comprised of a distinct pairing of a production 

approach, with a dominant shrimp, and dominant disease (Table 3.4). Together these 

three elements constitute an industrial configuration where the shrimp and disease are 

encountered by humans and produced as a commodity. The systems also involve 

different sets of human actors, but the distinction between human participants is less 

clear than the divide between the non-human elements. Certain actors participate in 

both systems, or at least influence both systems for a given period. Actors also 

sometimes participate in these two systems sequentially, leaving one for the other, or 

actively work to promote or expand one system over the other. It is the nature of these 

transitions, how the systems come to be and come to change over time that is the central 

narrative of this chapter. By focusing on these two systems as outcomes of encounters 

and relationships, the human actors can move dynamically in the analysis, as they do in 

their real-world livelihoods.  

Table 3.4: System pairings 

System Dominant Shrimp Major Disease 
Extensive Penaeus monodon White Spot Syndrome 

Virus 
Intensive Penaeus vannamei Early Mortality Syndrome 
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3.4 Extensive Systems and Penaeus monodon 

The recent history of aquaculture in Aceh is one of intensification, expansion, 

and transition. P. monodon and several less important local shrimps have largely given 

way to semi-intensive and intensive cultivation of P. vannamei. An assessment of the 

Acehnese aquaculture sector published in 2012 does not mention P. vannamei as a major 

aquaculture species, and by 2017 it had come to supplant all other shrimp species 

(Padiyar et al. 2012). This transition has been rapid, occurring since 2011-2012 and it has 

resulted in an Acehnese shrimp industry completely dominated by vannamei 

production in the study sites. Understanding this transition requires a focus on the role 

of disease in destabilizing the status quo of production, while incentivizing the adoption 

of new forms of partnership and production practice.  

In summer 2015, during the initial stages of fieldwork, few operational monodon 

farms were present in the study area, while vannamei production had been growing 

steadily since 2012. By the time of the spring 2017 fieldwork all the extensive monodon 

farms previously studied had ceased operation or converted to vannamei farming using 

intensified production practices. Studying a dynamic and active transition such as this 

has advantages, in that processes can be observed in real time, but even at the start of 

the study period great change had already come to Acehnese shrimp farming by way of 

intensification and the presence of international firms. Locating farmers who had exited 
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the business proved difficult, as many had gone on to employment in the city of Banda 

Aceh. A significant number of extensive farmers that had transitioned to intensive 

farming related past experiences, allowing for an understanding of the reasons behind 

their transition. As a result, there were a relatively low number of active extensive 

farmers to interact with, but their stories highlight how material and cultural encounters 

with disease shape and condition the transition in Aceh that occurred between 2012 and 

2017. Data is drawn from interviews with active extensive farmers in 2015 (n=11) with 

supplementary data form those who extensively farmed in the past in both 2015 and 

2017 (n=16). 

3.4.1 Disease and Shrimp in Extensive systems 

P. monodon and its disease community are emblematic of shrimp production in 

Aceh before 2012. Other shrimp are cultivated in Aceh, including the local species P. 

indicus and P. merguensis, though these shrimps made up a much smaller proportion of 

production, as the vast majority of shrimp production in Aceh pre-2012 was monodon 

shrimp produced for export via the regional hub of Medan. In practice, some farms that 

grow P. monodon also contain the two other species as wild broodstock are passively 

collected preventing exclusion of a certain type of shrimp. It is also possible that farmers 

purchase broodstock from different suppliers, cannot obtain or afford desired 

broodstock, or supplement wild broodstock with some purchased from hatcheries. 
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These three shrimp, have some distinction in size and market, as the smaller P. indicus 

and P. merguensis are more commonly sold through local networks. However, the 

disease community, production practices, people growing them, and the politics 

overlaying these processes are very similar for all three species of extensively cultivated 

shrimp. Given these overlaps, here we will allow the significantly more prominent 

monodon to stand in for the less common shrimps analytically. 

Monodon, also known as giant tiger prawn or black tiger prawn, are a large 

shrimp, ranging from 20-30cm when fully grown (See image 3.1), native to the Indo-

Pacific. P. monodon is the second most commonly cultured shrimp in the world after P. 

vannamei (cite). Acehnese farmers express significant pride in the quality and size of 

Acehnese monodon, identifying the shrimp with production in the region and pointing 

to monodon as establishing the reputation of Acehnese shrimp in the broader 

marketplace. As previously mentioned, in Aceh there are still many small-scale ponds 

under 2 hectares, which until recent years produced P. monodon. Most extensive and 

semi-intensive ponds in Aceh are owner-operated, though there are some farms with 

remote owners staffed by laborers, and even a small number of community owned farm 

sites (Douma 2012). Together, monodon and its diseases, extensive farm systems, and 

independent owner operated models form a production complex distinct from that of 

intensive systems. This entire complex is overwritten by complex politics involving the 

intersection of producers, members of the broader value chain, and provincial and 
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national governments. Over the last 10-15 years, monodon have been gradually replaced 

by P. vannamei as the most popular shrimp for global culture, owing to preference for 

vannamei in industrial monoculture due to lower production costs, higher yield, disease 

resistance, and other factors. This transition came later to Aceh, but has been no less 

dramatic than in other shrimp producing regions. 

 

 
Figure 3.1: P. monodon is a large shrimp typified by a visible striped pattern. Photo credit: U.S. 
Geological Survey 
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Figure 3.2: P. indicus, pictured above, and P. merguensis are smaller and less commercially 
important than monodon shrimp, but still common in extensive systems in Aceh. 
 

The most significant disease of monodon shrimp both globally and in Aceh is 

White Spot Syndrome Virus (WSSV). WSSV is the sole species of the genus whispovirus 

and was first reported in Taiwanese shrimp farms in 1992. By 1999 it had caused 

massive outbreaks in Ecuador and other countries and continues to be a major concern 

for global shrimp production (Sanchez-Paz 2010).  WSSV kills rapidly via tissue necrosis, 

with symptoms of lethargy, reddish discoloration, and .5mm to 2mm white spots on the 

carapace of infected crustaceans (see image 3.3).  In laboratory conditions, the LT50 of 
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common strains of WSSV for monodon was 3.5 days, and field conditions including 

stress and poor animal health may shorten this time, so the disease can cause 100% 

mortality in a shrimp pond in just 2-3 days (Sanchez Paz 2010). There is no effective 

treatment, meaning that prevention via sanitation and pond management is the sole 

effective response to the virus. Whitespot has a host range in at least 93 types of wild 

and domesticated arthropods and at this point has worldwide distribution in tropical 

regions (Sanchez-Paz 2010). It is easily spread through consumption of infected tissues 

(feed or wild organisms that enter ponds), direct contact, and possibly from parent to 

offspring (Sanchez-Paz 2010). As a result, it exists in the environment outside of shrimp 

farms, but can spread rapidly once it enters the high stocking densities and nutrient 

loads within shrimp ponds.  

It is unclear when WSSV first came to Aceh, but informants report encountering 

the disease well before the tsunami in the late 1990s and early 2000s, however they also 

note white spot prevalence and severity increased after the tsunami reconstruction 

efforts. Numerous other diseases have had significant impact in Aceh, including white 

feces disease (WFD) and Myo Necrosis virus, which impact monodon shrimp and 

others. However, WSSV has long been the most impactful disease on monodon 

production, as well as a disease highly emblematic of global struggles against disease in 

the shrimp industry. It was by far the most frequently named disease among extensive 

producers.  
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A key aspect of WSSV and many other shrimp diseases is that they do not 

present concern for human health at the consumer stage. Similarly, they generally do not 

impact quality of shrimp brought to market (except size through suboptimal harvest), 

but rather prevent shrimp from being brought to market due to rapid mortality or such 

significant declines in appearance or quality that the shrimp cannot be sold at all. As 

explored further in Chapter 3 this distribution of disease impacts along the value chain 

plays a key role in shaping how individual producers are able to respond to disease, and 

also how the value chain as a collective entity responds.  

 

 
Figure 3.3: Monodon shrimp showing characteristic markings of WSSV Photo credit A. 
Gopalakrishnan 
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Figure 3.4: An Acehnese monodon shrimp dead from WSSV. The white bands are the typical 
coloration of the shrimp, the characteristic white spots of the virus have faded as the shrimp died. 
Extensive pond in background. 
 

3.4.2 P. monodon Growing Techniques in Aceh 

Monodon in Aceh are generally grown in extensive systems, known as tambaks. 

Extensive production is generally understood to involve natural ponds with minimal to 

no inputs, low stocking density, and wild brood stock. Shrimp are generally released 

into the pond through passive gates linked to the broader estuary system and penned to 

be harvested after a period of growth. Extensive tambak farming can be understood in 
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some sense as a hybrid small-scale fisheries/aquaculture system, as it is reliant on the 

health and presence of wild broodstock in the estuaries in which the system is 

embedded. Tambak farms are generally small in area (less than a hectare) and 

rudimentary in construction (See Image 3.5). Some tambak systems can be more 

elaborate, incorporating landscape elements like mangroves and rudimentary filtration 

(See image 3.6). However, all tambak systems have a high degree of environmental 

connectivity and low levels of biosecurity due to their passive system of acquiring larva 

from estuarine ecosystems, and lack of liners or complex filtration of water inputs. As a 

result, disease is an immense concern for tambak farms as prevention is incredibly 

difficult given the low levels of technology used. 
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Figure 3.5 Typical extensive pond in Aceh, illustrating lack of applied technology or 
modifications to the pond. 
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Figure 3.6 Extensive pond in Aceh with mangrove restoration project. Environmental restoration 
efforts are a way of improving pond productivity and water quality while maintaining extensive 
systems. 
 

In Aceh, extensive systems have a production rate of 0.1-0.5 MT/Ha and are 

dominated by P. monodon (Douma 2012). Intensive systems are generally understood to 

be larger in size and involve the addition of food and chemical inputs to higher densities 

of stocked shrimp. In Aceh intensive systems are dominated by P. Vannamei and have a 

production rate of 5-20 MT/Ha (Douma 2012). Intensive systems may also be 

characterized by technology like aerators, and the adoption of formal pond management 
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practices. In practice, some ponds operate somewhere along a gradient between these 

two methods as semi-intensive systems. Semi-intensive systems are similar in size to 

extensive ones, but generally use some level of inputs or acquire shrimp larva from 

hatcheries rather than wild harvest of broodstock. In Aceh, semi-intensive producers 

have largely adopted vannamei shrimp, leaving extensive producers as the primary 

growers of monodon. As such the focus of this section is on those producers that 

maintain fully extensive systems, while semi-intensive systems are discussed in the next 

section. Monodon is not suitable for intensive production in Aceh as it has high feed 

costs when produced this way and is also highly vulnerable to disease at higher stocking 

densities (Douma 2012) 
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Figure 3.7 Extensive shrimp farmer performing maintenance on inflow system. Shrimp larvae 
and other organisms passively enter this system when open to stock the pond. The high level of 
environmental connectivity drives disease risk. 
 

Extensive ponds can in theory operate without any investment costs other than 

labour and the initial securing of land, as a result there are few costs reducing profit 

margins. For example, in Aceh monodon farmers often do not feed their crop until just 

before harvest, if at all. However, profit potential is sharply curtailed by the low amount 

of value added to shrimp throughout this process, high disease risk, and the inability to 

scale up the process. Intensive production has much higher capital barriers to entry and 
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higher input costs, but is able to secure higher profits through a significant increase in 

productivity. Acehnese producers have not generally been able to adopt intensive 

methods without support from firms or financial backers. In some instances, these 

backers can be local patrons (tauke), but generally this support has manifested from 

agrifood businesses. 

3.4.3 WSSV and Monodon Tambaks 

The impact of WSSV on monodon production in Aceh is immense. Every 

monodon farmer interviewed during the summer 2015 field session reported that direct 

disease losses or lost profits due to disease risk had impacted their farm every year since 

the 2004 tsunami.  

Tracking economic impacts on these extensive farms is difficult, due to the 

nature of the supply chain for monodon shrimp in Aceh. Shrimp are generally sold to 

local tauke, analogous to a “boss” or “patron.” This system is longstanding institution 

similar to patron/client systems found in other areas of Indonesia such as Sulawesi. 

These tauke then sell shrimp locally, or sell them to traders in the regional city of Medan 

where they disperse into international markets. Several factors make price data hard to 

come by in tambak farms. Most significantly, the informal relationship of smallholders 

and tauke means that record keeping is minimal or proprietary to the tauke. Multiple 

informants refused to give exact prices or information about price trends due to concern 
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over reactions from tauke, Some farms were directly owned by tauke, meaning there 

was turnover of farm employees or employees were concerned about employment 

status and refused to divulge price information. Though it is not possible to describe 

disease losses to extensive systems in economic terms, we can evaluate the impact of 

disease using farmer’s adaptations and choices as a proxy. 

The situation reflects Bush and Oosterveer’s conceptualization of the linkages at 

the base of the value chain as a “black box.” They explain this through a return to the 

concepts “space of flows” and “space of place” as a way to understand vertical and 

horizontal linkages in commodity chains (Bush and Oosterveer 2007). Bush and 

Oosterveer argue that horizontal linkages (space of place) especially at the level of the 

initial producer are complex and greatly under-theorized in terms of their impact on 

commodity chain analysis.  Furthermore, the first set of vertical linkages (space of flows) 

between producers and local traders are embedded in complex social relationships and 

low levels of information transmission. The authors describe these two related issues as 

constituting a “black box” at the base of aquaculture commodity chains that “[obscures] 

our understanding of both the vertical flow of commodities and the horizontal dynamics 

between formal and informal actors existing within any number of familial, communal, 

state- and non-state-based networks.”  

In Aceh, certain aspects of this black box, such as total profits lost to disease, and 

relative burden of smallholders and tauke remain inscrutable. However, by focusing on 
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how the smallholders themselves encounter and respond to disease we can begin to 

make inroads into understanding how disease works within extensive Acehnese 

production. Here the focus is on three aspects: 1. What producers understand and know 

of disease and how to treat it, 2. How disease impacts the rhythm of harvest, 3. The 

disappearance of extensive harvesters.  

3.4.4 Disease Knowledge and Preventative Capacity in Tambak 
Systems 

Among the tambak farmers interviewed in this research, disease knowledge was 

low and preventive capacity was minimal. Farmers could identify the type of disease 

impacting their crops, but did not have consistent knowledge of the origins or causes. 

Farmers possessed an understanding of the relation between sanitation and disease, but 

this did not necessarily lend itself to effective countermeasures or prevention, whether 

due to a lack of knowledge or of capital to put preventative measures into place. 

Farmers frequently expressed a desire to acquire liners, aerators, better brood stock, and 

other intensive farm components but lacked the resources to do so. The general picture 

was of a production method in stagnation, with farmers reporting little growth in 

shrimp aquaculture after the tsunami, and many indicating they had moved to part-time 

farming, or considered exiting the industry.  

Respondents also shared the use of various traditional or home remedies for 

disease, primarily adding herbal treatments such as the use of coconuts and coconut oil. 
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While there is some potential for herbal approaches as anti-viral treatments (Sanchez 

Paz 2010), the respondents using these methods did not report any positive effects. 

Multiple respondents indicated that they tried to overcome disease or reduce risk 

through prayer and spirituality, feeling that the recurrence of disease was potentially a 

sign of sin or disfavor. Frustration and pessimism were commonly expressed by 

farmers, as many lived under constant stress of disease related problems.  

There is an aquaculture school and a local extension office in the province, 

however the efforts of these institutions did not reach many of the tambak farmers still 

operating in Aceh. The reasons for this disconnect were unclear, though it may be in 

part due to some of the political dimensions of aquaculture transition discussed in 

section 2.4.6 Whatever the reason for these issues in local capacity development, tambak 

farmers in Aceh had considerable demand for disease prevention knowledge, 

technology, and capital that was not being met by local institutions, or resources. This 

disease driven demand for adaptive capacity is central to the rapid transition that took 

place in Aceh. In the absence of local resources, linking up with larger firms presented 

considerable benefit to Acehnese producers. While such linkages come with risks 

explored in later sections, these risks are difficult characterize as they have l, whereas 

disease risk in extensive systems had long manifested as devastating outbreaks. The 

sense of inevitably around disease issues was explicit among extensive farmers. In the 
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face of these dynamics, seeking external linkages presented the only viable option for 

maintaining a livelihood based on shrimp aquaculture.  

3.4.5 Disease and the Rhythm of Harvest 

In addition to direct losses, fear of disease influences decisions about the timing 

of harvests and in turn the profitability of aquaculture. Rotational harvesting involves 

the general trade-off between the number of harvests that can be made in a given time 

period and the value added through growth of shrimp. A longer rearing period 

increases the size class of shrimp and therefore price of that harvest, however it comes at 

the cost of a reduced number of harvests per unit of time. Optimal rotation is influenced 

by additional complicating factors. Shrimp are priced according to their number per lb. 

or kilogram (16/20 count etc.).  In shrimp, small differences in the amount of inputs or 

rearing time can lead to them jumping up a size class and lead to significant changes in 

profits (Guttormsen 2008). These differences can be hugely important to monodon 

smallholders who are reliant on maximizing profits from a smaller number of harvests 

of larger individual shrimp. Thus, the growth rate of particular shrimp species and the 

quality and availability of inputs play into rotational choices.  

Lacking effective remediation strategies, many farmers will hedge against 

disease risk by harvesting shrimp at the earliest opportunity, resulting in suboptimal 

rotation. Every extensive producer or former extensive producer interviewed in 2015 in 
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Aceh (n=15) reported choosing early harvest due to concern over WSSV in multiple 

years from 2005-2015, with some harvesters never securing a crop with their desired 

rotation time during that time-period. The lost profits from this phenomenon are 

difficult to quantify, but they represent a significant cost of disease that has widely 

impacted extensive producers in Aceh. Multiple producers reported that their standard 

approach was to keep a watchful eye on their shrimp crop and grow their crop until an 

outbreak of WSSV occurred. WSSV generally presents a window of 2-3 days where the 

majority of the shrimp crop can be saved and still sold at market, prompting a rapid 

harvest of the pond regardless of market conditions or preferred producer discounting 

strategies. 

Generally, the ability to time rotations to market conditions, optimal growout 

size, and the producer’s preference provides a significant source of profitability and risk 

mediation for aquaculture when compared to capture fisheries. This process is one 

aspect of the increased control over the production process that drive the profitability of 

aquaculture and its increased control over the shrimp supply chain (Asche 2008). 

However, disease risk can reduce some of these advantages, and in the case of Acehnese 

monodon farmers remove a significant proportion of autonomy in harvesting decisions, 

though the specific dynamics of harvest decisions in Aceh require further research. It 

may be the case that extensive systems undergo consistent or chronic loss in value due 

to disease, while intensive systems have a greater risk of a major outbreak. 
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There is also space for social or cultural patterns to interact rotation decisions. 

For example, extensive farmers in Aceh optimize rotation to ensure a good harvest near 

the end of Ramadan, a time of high local demand when shrimp are diverted from export 

to domestic markets to serve the festivals of Eid Mubarak and Eid al-Fitr. A 

misalignment of disease outbreak with these major holidays is devastating for tambak 

producers as local prices significantly increase with these festivals. This adds another 

dimension to the volatility brought by disease, as farmers have difficulty anticipating 

future profits or timing between harvests.  

3.4.6 Disease in Context of Transition 

Most extensive farms in 2015 were located within the boundaries of the city of 

Banda Aceh itself, and the enveloping province of Aceh Besar. Generally, these farms 

were of small size and on marginal land, at the outskirts of neighborhoods, urban 

estuaries, or on the periphery of tsunami reconstructed areas of the main city. These 

areas are poorly suited to intensification and of less interest to firms with potential 

interest in linking up with local smallholders. There were also an even greater number 

of inactive and unmaintained extensive aquaculture ponds in various areas of the 

province, particularly the margins of Banda Aceh. The relative lack of extensive 

production, and its concentration in suboptimal areas is indicative of the way shrimp 
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farming in Aceh transitioned. By 2015, those farmers with land desirable to larger firms 

had already begun to enter relationships with them. 

Respondents indicated that this transition began in full swing in 2012. 

Attributing causality to various factors influencing the timing of this transition is 

difficult. There are a few factors which are likely to contribute. The most direct cause is 

the ongoing issues of disease in extensive production, that have been detailed in this 

section. The long-term consequences of disease and the consistent impacts and risks left 

extensive farmers in vulnerable positions and open to new linkages. Disease impacts to 

not exist in a vacuum however, and they run up against a variety of social, economic, 

and political systems  

Also related is national level policy to increase aquaculture production, with the 

goal of making Indonesia the leading producer of aquaculture products by volume by 

2015 (Rimmer et al. 2013). This level of growth required a 353% increase in production 

sector wide between 2009 and 2014 (Rimmer et al.  2013). Such growth rates required 

intensification by necessity, and government spending and efforts have focused on this 

pathway. In Aceh, this is particularly noticeable in the presence of the nationally funded 

(insert name) aquaculture school, which trains young Acehnese in intensive farming 

methods for vannamei shrimp. This manifestation is the plainest example of national 

level aquaculture policy in Aceh, and the active promotion of vannamei shrimp by the 
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national government has caused direct friction with those in Aceh with uneasiness or 

direct opposition to the process of intensification. 

 

 
Figure 3.8: Students carrying out study of pond media in the (aquaculture school), Aceh Besar 
District. 
 

Though the previous sections outlined an extensive industry beset by disease 

issues and volatility, not all producers and people in Aceh have embraced the transition 

to intensification, and others acknowledge the inherent tradeoffs in this change. A 

particularly striking example of this dissent is the contradiction between provincial level 
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aquaculture extension agents, and national priorities. Local extension agents 

interviewed for this project espoused a policy of improving the production of monodon 

shrimp rather than transitioning to vannamei, and they travelled to local shrimp farms 

supporting these ideas. There are several aspects to this argument. First, the two local 

extension agents interviewed in 2015 argued that the established reputation of Acehnese 

monodon production is a significant asset in gaining a better price. Second, this 

reputation is invoked with a sense of pride. An extension agent said that Acehnese 

monodon were the “best in the world” and that forsaking that reputation for the more 

ubiquitous vannamei shrimp was selecting short term gain over the long-term potential 

of cultivating an identity for Aceh in the shrimp production sector. In addition, 

extension agents highlighted the environmental impacts of intensification, such as 

runoff, increase in land use for aquaculture, and mangrove reduction as potential 

concerns. 

However, the most important reason suggested was a distrust of the motives of 

firms, particularly regarding the support available should disease impact intensive 

farms. While extensive production has many risks, extension agents felt that addressing 

these risks was preferable to the potentially unknown set of risks presented by 

widespread adoption of intensive production. Concerns about introduction to new 

disease strains through participation in global value chains were central, in addition to 

the potential loss of local control participation in these chains might represent for local 
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farmers. If farmers depend on firms for disease remediation, it was argued that they had 

not developed their own capacity for disease prevention, but rather relied on an unequal 

relationship to provision these resources, resulting in a lack of self-determination. 

Instead, extension agents argued for improving monodon production and introducing 

semi-intensive methods, focusing on extracting maximum value from established 

production practices. 

At the same time, just several kilometers from the local extension office the 

nationally funded school was training the next generation of Acehnese shrimp farmers 

in vannamei production. This contrast is telling, and may explain some of the relative 

ineffectiveness of local efforts to control disease, as farmers were receiving contradictory 

training and extension support. This disconnect is also evocative of the general political 

climate between provincial and national governments, with the nationally funded 

institution supporting a production philosophy based around intensification and 

efficient production to meet national priorities, while the provincial institution 

emphasized local control above efficiency, at least in the near term.  

The viewpoint of extension agents was not reflected by shrimp farmers, with one 

notable exception. In summer 2015, three interviewees related that a local producer 

group in Pidie province had organized to support the culture of monodon shrimp over 

vannamei. They advocated for this resistance based on concerns over loss of local 

control in the shrimp production sector, and desiring the higher per unit price of 
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monodon shrimp. However, all indications from spring 2017 data collection indicated 

this group was no longer active and at least some members had adopted vannamei 

production. For the reasons discussed previously it appears that this message around 

local control and self-determination did not maintain resonance with most shrimp 

farmers in the face of higher profit potential and long-term issues of disease with 

monodon shrimp 

Local shrimp production is also affected by national level policy towards illegal, 

unreported, and unregulated fishing in Indonesia’s EEZ, particularly for tuna. Four 

respondents in Pidie district in 2015 indicated that reductions in tuna fishing activity 

due to a series of policy reforms, have significantly reduced the demand for milkfish. 

These policies include a ban on transfers of fish at sea, a ban on foreign fishing vessels in 

the Indonesian EEZ, and most dramatically the destruction of illegal fishing vessels 

(Cabral et al. 2018). These regulations together have significantly reduced longline and 

tuna fishing in the Indonesian EEZ, in turn reducing the demand and price for cultured 

milkfish in Aceh, based on interview responses. Milkfish serve as one of the primary 

aquaculture alternatives in Aceh and had a strong market as bait for longline fishing 

activity by foreign vessels. Reduction in tuna fishing reduced this market, incentivizing 

respondents who previously farmed milkfish to adopt intensive shrimp farming in 

milkfish ponds. Milkfish ponds are generally larger than extensive shrimp farms and 

amenable to easy conversion to intensive shrimp systems. Many farmers also previously 
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practiced mixed species aquaculture in extensive farms, pairing the herbivorous milkfish 

with monodon shrimp to curtail algal growth while also producing fish for market. This 

market change, along with the general pressures on extensive shrimp farming, reduced 

the prevalence of this practice. Intensive farm models in Aceh do not include mixed 

species production, as they rely on technology to control algae and eutrophication 

issues. The reduction in the Acehnese milkfish industry requires further study, but this 

example highlights the way in which aquaculture systems in Aceh are embedded within 

broader political and conservation processes, including capture fisheries and governance 

of marine space.  

Additionally, linkages to fisheries policy demonstrates that it is not just disease 

but broader political ecological systems that can drive changes in commodity systems. 

The specific characteristics of place, politics, and environment turn production priorities 

from fish to shrimp, and, by extension, decisions to participate in, or opt out of, value 

chains. If milkfish farmers are compelled to adopt shrimp aquaculture, they are placed 

into a similar decision making situation as other shrimp farmers. Having started without 

the knowledge or local business relationships of other extensive shrimp farmers, 

respondents indicated they were more likely to switch to intensive production even 

though most milkfish systems could be adapted to extensive production with minimal 

capital investment.  
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The final contextual factor driving the transition to vannamei shrimp is harder to 

evaluate. Disease outbreaks due to another epizootic disease, early mortality syndrome 

(EMS), in vannamei producing countries such as Thailand in 2011-2012 led to 

considerable fluctuations in shrimp markets, including significantly reduced supply and 

increased prices. EMS, also known as acute necrotizing hepatopancreatitis, emerged as a 

major disease in global vannamei production shortly before the arrival of investing firms 

in Aceh. While establishing this event as a causal driver of foreign investment in Aceh is 

difficult, it does align as a potential contributing factor to general patterns of investment 

from outside firms in Aceh province. While it was possible to obtain some interviews 

with representatives from firms investing in Aceh, data is less complete for this group 

than the farmers themselves, and representatives from firms were less willing or able to 

share the motivations of investment decision making at the firm level. 

Aceh had a variety of characteristics making it attractive to a firm seeking new 

supplies of product in the wake of the global disease event in 2012: 1) A struggling and 

relatively small local shrimp production sector with potential for expansion, 2) Recently 

entering a peaceful, post-disaster phase of reconstruction, opening Aceh as a new 

frontier for growth, 3) A central location close to regional trading hubs like Singapore 

and centers of production and expertise like Thailand, 4) Producers who were not linked 

up to the supply chain, but desired to be. Taken together, these factors offered 

substantial incentive for firms to choose Aceh as a site of expansion from 2012-2017, and 
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it is the specifics of that expansion and its linkages to disease that will be the focus of the 

next section. 

3.5 Vannamei Shrimp 

By the time of the 2017 study period, virtually all monodon aquaculture had 

ceased in Aceh, with monodon farmers either exiting or the industry or converting to the 

production of Penaeus vannamei in large numbers. Vannamei, or pacific whiteleg 

shrimp, have emerged as the dominant shrimp in intensive aquaculture systems 

globally. Vannamei shrimp are native to Pacific South America and were bred from 

captured wild stock until the late 1990s. In 1989 they were brought to Hawaii where they 

were selectively bred to create specific pathogen free (SPF) and specific pathogen 

resistant (SPR) strains. These strains of vannamei were the basis of the now massive 

Asian vannamei production sector. The more disease resistant vannamei strains came to 

replace monodon shrimp widely, both due to their disease hardiness at high stocking 

densities and suitability for intensive culture. The story of SPF and SPR vannamei stocks 

was explored in Chapter 2, but the result of this breeding process was development of 

an organism particularly suited to intensive culture, and resistant to the diseases that 

had plagued the production of monodon shrimp. It is this SPF vannamei which came to 

Thailand, Vietnam, and eventually to Aceh, Indonesia. 
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Despite the specific development of SPF vannamei stocks to resist disease, they 

have still proven susceptible to shrimp diseases. In Aceh, Whitespot, Myo Necrosis, and 

White Feces disease are all concerns for vannamei farmers, though these diseases have 

much less devastating impacts on vannamei production than WSSV did on the 

monodon farms they replaced. These diseases will be discussed, but first it is necessary 

to address a disease that does not yet exist in Aceh, early mortality syndrome (EMS), 

also known as acute hepatopancreatic necrosis disease (AHPND). EMS has had a 

massive impact on the global shrimp industry since 2009-2010, and is a powerful 

example of how disease continues to exist outside of human control. While it has not 

impacted Aceh directly, it looms as a threat to the new Acehnese vannamei sector, and 

many disease prevention protocols put in place in Aceh are geared towards keeping the 

region free from EMS. 

Before a detailed examination of EMS and contemporary disease developments 

in shrimp, it is necessary to provide a picture of the Acehnese shrimp industry in 2017. 

In 2015, vannamei farms, supported in Pidie and Pidie Jaya by the company Charoen 

Pokphand and in Bireuen by Central Protein Prima had largely replaced extensive 

production of Penaeus monodon. Extensive farms persisted only in smaller farms in 

areas thought of as marginal such as city outskirts, the periphery of reconstructed 

tsunami damage zones, and small coastal flatlands between ridges. Vannamei had 

already come to dominate extensive coastal flatlands that had been converted from rice 
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production, mangrove forest, or extensive shrimp farms.  By 2017 disappearance of 

extensive shrimp farms was essentially complete, with only 1 of 32 farms interviewed 

still producing monodon, even in the marginal areas that had previously persisted as 

monodon production areas. While some monodon farms had shut down, the majority 

had converted to vannamei production. Of the 32 vannamei farms interviewed in 2017 

the 16 had converted from monodon production, while the remaining half of farmers 

were all new entrants to the aquaculture sector since the 2015 study period. The single 

monodon farm had switched back to monodon production, seeing a potential gap in the 

local market due to the unanimous switch to vannamei, but this farm stands out as an 

exception to a general trend of increasing intensification and investment in production. 

Vannamei farms are intensive, but they are still generally small-scale, owner-

operated businesses in Aceh. Ponds are less than three hectares, and though 

partnerships with firms have become an important element of the production system, 

firms do not directly own farms, rather they enter contracted relationships to provide 

inputs and technical services. Frequently, the same 1-2 hectare pond sites used to grow 

monodon are retrofitted with intensive equipment and inputs to begin vannamei 

production. Extensive and Intensive are not synonymous with small-scale vs large-scale, 

rather they are terms that denote technical differences, and by extension relationships to 

the broader commodity chain. It is small-scale intensive production that has come 
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proliferated in Aceh, unlike the large-scale industrial production common in Thailand or 

elsewhere in Indonesia. 

3.5.1 The Disease Community of Penaeus vannamei 

Vannamei have come to dominate Acehnese production, and have brought a 

decidedly different set of linked diseases and production practices. As the prominent 

shrimp in intensive monoculture, vannamei are farmed in intensive farms, with 

broodstock purchased from hatcheries, and significant efforts made to introduce 

biosecurity to farms. As a result, the environmental connectivity of vannamei farms is 

drastically lower than extensive monodon production. Common monodon diseases in 

Aceh still impact vannamei production, including WSSV, WFD and Myo Necrosis, but 

outbreaks are less frequent, more quickly contained, and losses due to altered harvesting 

behavior and timing significantly reduced by the technical assistance provided by firms. 

Still the threat of these diseases looms, and they still cause active losses that sustain the 

relationship between farmers and firms, as explored in the conclusion to this chapter. 

EMS looms larger, however, and the emergence of this disease demonstrates the 

major way that farmers encounter disease within intensive Acehnese production: as a 

threat to be managed rather than a crisis to be endured. This relationship, though less 

devastating than the persistent outbreaks in extensive production, still drives farmers 

choices around production and shapes their relationships with the firms that make 
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intensive production possible. It is the relationship between farmer and firm, as they 

negotiate services, costs and adaptations that forms the core of the examination of 

intensive production in this paper. Disease changes from a driver of change in 

production practice to an arena for negotiating new relationships with value chains, and 

a threat that creates business opportunities for firms to extend their reach into the 

Acehnese sector. The central paradox that these diseases exist in their particular social 

form as outcomes of intensive production looms large in these negotiations, particularly 

for EMS.  

EMS is a relatively new threat, emerging to dramatic and disastrous effect in 

global shrimp production in the period of 2009-2013. The effects of EMS are severe, with 

shrimp rapidly dying once infected. The emergence of EMS was particularly dramatic in 

that the nature of the disease was not understood for a considerable time, even as it 

caused massive losses. Eventually scientists determined that the disease was caused by a 

strain of Vibrio parahaemolyticus itself infected by a virus, known as a bacteriophage. As 

the vibrio is killed by the virus it releases toxins into the digestive organs of infected 

shrimp, rapidly killing them. This diseased disease devastated production in some of the 

most highly developed intensive production areas in the globe, and was devastating to 

vannamei farms that had previously fared better against disease. Ironically, 

susceptibility to EMS may in large part be due to inbreeding in vannamei hatcheries-the 

same hatcheries that bred shrimp to develop pathogen resistant stocks. The 
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continuously inbred SPF shrimp developed reduced fitness over time, and were thus 

more vulnerable to EMS as it spread through the inbred monoculture (Doyle 2016).  

Why was vannamei production being pursued so enthusiastically by Acehnese 

farmers after these dramatic outbreaks? Farmers were certainly aware of these events. 

There are multiple structural issues at play-vannamei are still the preferred shrimp of 

global production, inputs and technologies are designed around them, and global 

markets have adapted to make vannamei an easily sold shrimp in a variety of markets. 

However, the central issue is that in the context of the relationship between firms and 

farmers in Aceh, disease risk provides incentive for partnership that until now 

outweighs concern over losses. Disease creates a market for knowledge, technology and 

reliable inputs by placing farmers at risk, and the specific conditions in Aceh mean that 

these services cannot be found through governments, NGOs, or other market 

mechanisms like industry groups or certification bodies. As a result, incentivizes 

intensification because it creates opportunities for consulting firms to expand business, 

even if they are, broadly speaking, constituent of the value chain that created the 

conditions for disease to emerge as a livelihood threat. 

3.5.2 The Firm in Aceh 

Acehnese shrimp farmers interact with international firms through local agents 

serving as technicians and representatives. There is little to no contact with the parent 
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company or any other manifestation of the firm. Once a contract agreement is 

established, technicians works closely with the farmers to retrofit ponds, provide 

training on effective cultivation, disease management, and other services. The 

relationship between farmer and company technician is a central one in the production 

of shrimp in Aceh, with a significant amount of this relationship centering on 

collaboration to reduce and manage disease risk.  

3.5.3 Firms and Technicians 

Before addressing the specifics of farmer/technician interactions it is necessary to 

discuss the role of the technician in the production of the value chain as a whole. This 

can be explored by examining changes in the local industry over time. In 2015, several 

local aquaculture reps were employed by Charoen Pokphand, a large Thai agrifood 

company that experienced severe losses during the EMS outbreaks of 2012-2013. 

Charoen Pokphand operated in Aceh from roughly 2012-2016, establishing relationships 

with farmers along the eastern coast in the provinces of Bireuen, Pidie, and Pidie Jaya 

and entering contract farming arrangements and developing intensive vannamei 

production in these flat coastal regions. Interviews with farmers from the 2015 data 

collection period indicated Charoen Pokphand was particularly active in Pidie and Pidie 

Jaya, and in 2015 was the major firm present in those districts. 
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However, between the two study periods in 2015 and 2017, these representatives 

changed employers from Charoen Pokphand to Central Protein Prima (CPP), an 

Indonesian agrifood company that began operations in Aceh around the same time as 

Charoen Pokphand in 2011-2013, but heavily intensified their efforts after 2016. The 

exact motivations behind the change in primary firm are difficult to ascertain, but it is 

clear that Charoen Pokphand exited Aceh. The change may have been driven by 

expansion of CPP’s operations, a loss of interest by Charoen Pokphand in Aceh due to 

market conditions or recovery of Thai production from EMS, or some combination of 

these factors. Ultimately the operation in Aceh is a tiny percentage of Charoen 

Pokphand’s aquaculture interests, and from the perspective of the company was not a 

major area of operation. Meanwhile, CPP has continued to expand on their initial center 

of production in Bireuen, and by 2017 had come to dominate shrimp production in Pidie 

and Pidie Jaya as well. 

The key result is that despite this change in parent company the experience of 

farmers was not drastically altered. This is because while the causes of this change are 

unclear, it is clear that CPP took over most if not all of Charoen Pokphand’s interests in 

Aceh, in multiple cases retaining the same individuals as technicians to utilize their 

existing social connections and expertise in the region. Though the parent company had 

changed, the services rendered and the basic structure of contract farming agreements 

did not. Interviews with both farmers and company representatives, indicated that these 
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representatives still provide technical assistance, visit farms, and oversee installation of 

equipment among their other services. The consistency of farmer experience highlights a 

reality of participation in global value chains for Acehnese farmers: it is facilitated by 

local, relatively long-term relationships.  Interview data in Aceh suggest “linking up” 

with a firm is a matter of establishing relationships between farmers and a technician 

that can wield the expertise and capital facilitated by the firm to render services. These 

relationships persist and evolve regardless of changes in the parent company, with 

technicians keeping a portfolio of clients, developed through their own networking 

efforts. Intensification then is a product of individual relationships within the context of 

broader social and economic experiences, rather than abstracted interactions between 

local farmers and monolithic companies. Through these representatives, we gain insight 

into how firms are manifested in Aceh, and the extent to which the firms themselves are 

present in any permanent sense. Though the agent and firm are somewhat aligned in 

their interests, there is also space for the individual motivations of agents to shape the 

relationship. Some express that their time with CPP serves to train them for independent 

operation later, or they seek experience with CPP to purchase their own farms or found 

a company and become players in the region.  
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3.5.4 Farmers and Technicians 

Here, we focus on the relationship with CPP, which now exists as the dominant 

shrimp production company in the region. CPP is headquartered in East Java, a region 

of longstanding intensive vannamei production. CPP began exploring Aceh aquaculture 

market--especially the vannamei market-- in 2007 but was hampered by problems with 

the company's operating license in 2011, preventing the company from initiating 

significant business in the region until 2015. CPP also participates in mariculture of 

snapper and grouper in Aceh, but shrimp are their predominant business. CPP has 

actively expanded the vannamei business in Aceh since 2015, with a coordination center 

of company representatives located in Bireuen district. Meanwhile, the regional 

headquarters for the Sumatran branch is in Medan, North Sumatra, where most product 

is exported from. Lampung had originally been a center of regional production for CPP 

in Sumatra but focus has moved to North Sumatra, in part to take better advantage of 

new production areas in Aceh.  

Company representatives unanimously responded that the high level of water 

and environmental quality, and lack of previous development were key reasons for the 

company’s interest in expanding their Acehnese interests. Aceh, as stated previously, is 

unique among many areas in Indonesia for its lack of intensive aquaculture and 

relatively low industrial development. The potential to expand Acehnese aquaculture 
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under CPP partnership and therefore also expand the market for technical services, 

made it highly attractive to CPP.  

CPP expanded its business in Pidie and Pidie Jaya in early 2016, corresponding 

with the exit of Charoen Pokphand. CPP provides business assistance services through 

three classes of agent. The first is a “partnership technician”, who oversees partnership 

with larger aggregations of farms dubbed kampong vannamei or “vannamei villages” 

(KV). These KV are central farming areas that possess multiple ponds in the same 

location, with ponds above 1000 m2/ pond in area. The partnership technician 

coordinates the second class of agent known as “field technicians” in the KV. It is the 

field technicians who directly provide technical assistance to shrimp farmers in ponds. 

Field technicians are usually responsible for less than five ponds, and there are multiple 

field technicians in each KV. Pidie and Pidie Jaya use the KV system for vannamei 

production 

CPP also has a third class of agent “technical supervisors”, who operate in 

vannamei production areas with ponds below 1000 m2 in area. Generally, technical 

supervisors supervise the most intensive shrimp farms, primarily located in Bireuen 

Regency where CPP has operated for the longest time. These farms frequently use the 

highest degree of inputs to maximize production within a small pond area. Technical 

supervisors generally perform the role of both other technicians (administrative and 
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direct technical consultation) in their areas, which are more densely cultivated and do 

not operate using the same KV system to administer ponds.  

Five major areas of possible support and interaction were identified by agents in 

interviews: broodstock production, provision of inputs, disease management, technical 

training, and distribution.  These five services can be divided into two groups, the first 

three services are common in Aceh according to data from both farmers and agents. The 

three services common in Aceh, broodstock provision, sale of inputs, and disease 

management all focus on the production process. The last two services, training and 

distribution, are offered by CPP in other areas but in practice are not provided in Aceh 

according to both farmers and agents. I explore them here because their lack of provision 

has important ramifications for local industry in terms of participation in the global 

value chain and the structure of their relationship with firms. The two services not 

commonly offered, training and distribution, focus on capacity building and linkages to 

the broader value chain respectively. The result is a farmer/firm relationship that is built 

around efficiency, disease management, and securing sources of reliable disease-free 

inputs. Marketing, distribution, and consumption of shrimp and shrimp products 

generally occurs outside the bounds of the farmer/firm relationship, through the same 

local tauke as in extensive production. 

Focusing on these five individual services provides an understanding of how 

farmers do and do not interact with agents, and by extension their parent firms. These 
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relationships are often close, with a field technician partnered with a relatively small 

number of farmers in 1-3 villages and meeting with farmers from 5-7 times per week. As 

the agent is tasked with ensuring the smooth operation of contracted farms to sustain 

purchases of inputs, they have a vested interest in ensuring efficient production and 

disease management. Information about firm and farmer relations is drawn from 

compiled results from seven technicians and 32 farmers in Pidie, Pidie Jaya and Bireuen 

districts. These interviews related consistent general information about how firms acted 

in Aceh, and the ways that technicians interacted with farmers. All technicians were 

currently CPP employees, with three having moved over from Charoen Pokphand in 

2015 and 2016.  

3.6 CPPs Role in Aceh 

1) Broodstock Production 

CPP provides access to consistent quality of disease-free vannamei broodstock to 

shrimp farmers in Aceh. Seeds are produced directly in Aceh, from a vannamei hatchery 

owned by CPP located in Bungkah Village, Bireuen District. Broodstock are sold to 

farmers and distributed by agents from this facility. CPP only offers vannamei seeds and 

its feed, medicines, and technicians are all geared towards the production of vannamei 

due to the higher densities it can be stocked at, fast growth, and versatility of demand in 

the market place. In 2017, all but four of the 32 respondents acquired broodstock from 
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CPP, with the reliability of disease-free stock cited as the major reason. CPP is currently 

the only source of vannamei broodstock in Aceh large enough to supply this number of 

farmers, as such an arrangement with CPP is critical to participation in the sector. 

(2) Marketing and Provision of Feed and Medicines 

The local shrimp agent acts as the distributor of shrimp feed, antibiotics, and 

other chemical inputs to the shrimp farmers. Farmers purchase recommended inputs 

from their agent, and agents are the main source for vannamei-geared inputs in Aceh. 

Inputs are provided by the parent company from partnerships with feed and 

pharmaceutical companies. As feed is often made from refined fish and shellfish 

products, disease presence in feed is a concern, along with balancing appropriate 

amounts and types of feed to control for eutrophication which can lead to disease 

growth. Technicians provide inputs, was well as guides for their application in each 

pond. Company provided inputs are more uniform in quality and accessibility than 

locally sourced inputs. 
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Figure 3.9: Shrimp farmers feed and supplement station. Inputs purchased from CPP are  

weighed and administered here according to technical advice from the company. 
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Figure 3.10: Standard feed mix provided by CPP. 
 

(3) Disease Management 

Disease management is the most significant service offered by CPP to farmers in 

Aceh. Disease prevention is a holistic process, involving every aspect of pond design, 

provision of inputs, and management of the growth process. As mentioned in the 

previous two sections, a key reason for the reliance on broodstock and inputs from CPP 

is they are reliably disease free and consistent in quality. However, input provision is 

only one step in a complex process of reducing disease risk.  

The most fundamental issue is the design of the pond, particularly the choice of 

substrate. As shrimp graze heavily on bottom substrates, the cleanliness of the pond 

bottom is a key determinant of shrimp health and disease risk. Farmers utilize a variety 
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of options here, with PVC lining by far the most common in Aceh. Some farmers use 

concrete lined ponds, while a few still use natural soil as the medium. Generally, all 

farmers have seen disease prevention improvements by pairing these various substrates 

with other approaches, with PVC and concrete having higher up-front costs, but easier 

sterilization between stockings. CPP technicians provide substrate materials and 

installation knowledge for partner farmers. 

 

 
Figure 3.11: A soil lined pond is drained after harvest to remove any foreign organisms and 
sterilize before introduction of new shrimp. Draining ponds is time consuming and difficult, but 
is a key method for disease prevention. Drainage is facilitated by high quality electrical systems 
and pumps as shown in Image 3.15. Note the incomplete drainage and algal growth in this pond, 
typical of soil medium. As a result, chemical additives may be used to complete sterilization 
between growout periods. 
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Figure 3.12: PVC lined ponds are more expensive upfront but easier to sterilize and keep 
biosecure. 
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Figure 3.13: Concrete lined ponds are the most expensive, but also most biosecure option for pond 
medium. 
 

Technicians also aid in the maintenance of pond biosecurity through guidance 

around a variety of practices and provisioning of materials. The most central service 

here is knowledge and materials to design and install effective filtration and water 

inflow systems, that allow for intake of water from natural sources while excluding 

foreign organisms. Mechanized flow through systems are one of several elements that 

distinguish intensive and extensive farming, and generally require a high degree of 

technical knowledge and capital to install. Additionally, technicians oversee the 

installation of fences, netting and other physical measures used to keep out foreign 

organisms that may introduce pathogens to shrimp ponds as seen in Image 3.16. 
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Figure 3.14: Newly installed generator and pump system to control water change and filtration 
for disease management. A field technician aided the installation of this system. 
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Figure 3.15: Installation of a new filtered inflow system into a renovated concrete-medium 
shrimp ponds. Water flow management and aeration are two central elements of shrimp health. 
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Figure 3.16: Three physical measures to ensure biosecurity in Acehnese shrimp farms. Clockwise 
from left, 1) ground netting to prevent incursions from small terrestrial creatures, particularly 
crabs that may carry crustacean diseases, 2) Wires across the pond to prevent predation from 
birds, and also to limit the potential introduction of bird-born pathogens, 3) Fencing to prevent 
incursions from larger animals such as livestock, as well as human disturbance. 
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Technicians check basic aspects of water chemistry to ensure shrimp health and 

prevent disease outbreaks. They regularly check pH levels, dissolved oxygen, salinity, 

nitrites, nitrates, ammonia, and total suspended solids. These tests are carried out by the 

technicians who take water samples from farm sites and then bring them to a lab for 

testing and evaluation. If any water quality measures vary from recommended 

parameters, they suggest responses to the farmers, such as chemical additives, more 

frequent water replacement, or maintenance of filtration systems. This active monitoring 

greatly reduces the incidence of disease by avoiding pond conditions that either 

promote disease growth, stress and weaken shrimp, or both.  Water quality assessment 

is one of the most significant and regular interactions between farmers and technicians 

and forms a core aspect of the working relationship. Contrasted with the high 

uncertainty facing extensive farmers, the ability to moderate disease risk through water 

quality control greatly reduces the number of outbreaks and harvests made at 

suboptimal size out of concern for a pending disease outbreak.  
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Figure 3.17: Technicians perform daily checks of shrimp growth and water quality with local 
farmers, assisting with record keeping and tracking trends to anticipate disease. Removing the 
uncertainty around disease outbreaks allows for better anticipation of disease risk in harvesting 
decisions. 
 

Beyond preventative protocols for biosecurity and pond management, 

technicians provide assistance during disease outbreaks. For white spot, technicians 

generally advise farmers to immediately harvest the shrimp to avoid greater losses as 

even with the support of technicians there are not effective treatments for a white spot 

outbreak once it occurs. As such, the primary support for white spot lies in detection 

and prevention. However, for other diseases, including those with bacterial origin such 
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as White Feces Disease (WFD) (which like EMS is caused by a strain of Vibrio bacteria), 

farmers are advised to use antibiotics/probiotics for disease treatment if the outbreak can 

be detected rapidly enough. Antibiotics are procured by, and generally applied by 

technicians to infected farms. Additionally, nutritional supplements are mixed with feed 

as a preventive measure aimed to increase the shrimp’s resistance to disease through 

general increases in fitness. 

Technicians routinely noted that EMS had not yet occurred in Aceh, and a key 

goal was to ensure it did not occur. They attributed resistance to EMS to the generally 

high water quality in Aceh, which when combined with active efforts to maintain water 

quality has slowed the spread of many diseases. Technicians expressed a high degree of 

anxiety around potential EMS outbreaks, highlighting the potential fallout could be 

worse than the whitespot outbreaks they have been working to reduce and manage. 

Multiple technicians referred to the devastating Thai outbreak, and highlighted how 

diligence was required to protect Acehnese shrimping, as it is still a shrimp farming 

region with relatively low capital and resources to put towards post-disease recovery.  

3.6.1 Technicians as Actors in the Production of The Value Chain 

Several technicians also advocated for a melding of some extensive and intensive 

practices into a semi-intensive model for Acehnese aquaculture. Technician interviews 

six and seven highlights how technicians embedded in local communities have begun to 
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identify production approaches that deviate from ideal types or industry standards, but 

are responsive to local needs and conditions. They argue that because general 

environmental and water conditions are strong in Aceh, systems using soil liners and 

minimal chemical inputs can be feasible, as the main challenge is maintaining good 

environmental quality, rather than protecting ponds from degraded environments. This 

can be seen in a small number of ponds combining CPP sourced broodstock and water 

quality testing, with natural soil substrate and limited application of chemical inputs 

including antibiotics and sterilizing agents. Some technicians have also begun supplying 

organic inputs and various natural remedies such as plant oils and extracts to help in the 

maintenance of water quality. These practices represent adaptation and independence 

by individual technicians due to their own value systems or local priorities. 

The two technicians most highly supportive of semi-intensive systems were 

those with the longest history in Aceh that started their work during monodon 

dominated production periods and are thus familiar with extensive pond systems. These 

technicians highlight that semi-intensive systems are accessible to residents with lower 

incomes or less access to capital, both increasing the potential customer base and making 

the industry more widely accessible to local people as an alternative livelihood. The 

attention to local environments and livelihoods is drawn from this longer period in the 

area, and the deeper and broader set of relationships with local producers that this 

promotes. This group of technicians also express a discourse that centers general 
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environmental quality, rather than pond specific management as the key to maximized 

harvests and disease reduction. 

The number of these semi-intensive ponds is currently small, and limited to the 

areas that work with technicians that support this production model. However, these 

farms show not only the possibilities for alternatives and middle ground approaches to 

production, but the way that individual technicians shape the process of production. 

Semi-intensive production requires mutual interest from both farmer and agent to be 

possible. There is broad latitude for technicians to exercise autonomy in negotiating new 

approaches with farmers,  

3.6.2 Services Not Rendered 

(4) Training and knowledge 

Internal training is generally reserved only for contracted agents. Firms also 

provide public training seminars, but agents indicate these are rarely performed, with 

the company primarily acting as a one to one advisor to partner farmers. As such, the 

provision of knowledge and services is contingent upon purchase of inputs from CPP. 

Also, it is generally clear that the company seeks to provide knowledge through 

consultants and their technical capabilities rather than through training. For example, 

technicians carry out water testing for farmers on a regular basis, to measure pH, 



 

 
178 

ammonia and nutrient levels. Farmers cannot carry these tests out without kits, expertise 

and facilities provided by CPP.  

This arrangement is not surprising, as CPP is marketing their technical abilities 

and inputs to the farmers, so systems in which they passed on too much of this 

knowledge or capability would undermine the relationship. Of course, given disparities 

in education and resources, such an exchange may not be feasible at all. Technicians 

possess either a university degree, multiple years of experience with shrimp aquaculture 

companies, or both. At least 30% of vannamei farmers interviewed in 2017 had started 

their business within the last year, while over 50% had been operating less than two 

years. These farmers have had a relationship with CPP or other companies for the 

majority if not all their farming careers. Furthermore, farmers generally have much 

lower levels of formal education. The disparity in experience between farmers and 

technicians is significant, and this gap structures the relationship, as well as the 

legitimacy of technicians. Many farmers view the technicians in high esteem and as an 

integral part of the production process.  

Another key to dynamic to the provision of knowledge by company 

representatives is the lack of knowledge provision by government or NGOs. No farmers 

reported significant knowledge transfers or programming from the government or 

NGOs in the area, indicating that firms are the only provider of technical consultation 

and expertise. Some technicians reported receiving training at the aquaculture school 
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mentioned previously, but no farmers reported training at this school as it only recently 

switched to a program centered around vannamei production in 2012. Provincial 

extension resources still tend to promote to culture of monodon shrimp, and as such 

cannot or do not provide inputs into vannamei farms. Given that few if any monodon 

farms remain operational in the study area, it is unclear what impact these local 

resources have. It is also clear that disease prevention was not effective during the time 

when monodon production dominated, casting the effectiveness of extension services 

into doubt among some farmers. Given limited personnel and resources it is not clear 

what extension agents could have done to manage these disease issues.  

When comparing resources between corporate technicians and extension agents 

this is unsurprising. While the exact number of corporate technicians operating in Aceh 

among all companies is unclear, CPP employs dozens of technicians in just three 

districts, compared to two extension agents in the same area. Furthermore, extension 

agents have less funding, cannot provide shrimp broodstock in commercial amounts, 

and do not procure inputs and feeds at the same amounts and prices that corporate 

technicians can. Thus, these corporate technicians can provide a sort of “one stop shop” 

for all production side needs for shrimp farmers, and as they are the only source for 

these needs, have little competition, except possibly from other firms. Currently CPP 

acts as the only major firm in the region, so farmers must rely on them for these services, 
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and CPP has little incentive to provide trainings that might undermine the long-term 

service provision relationship.  

 

 
Figure 3.18: A farmer inspects size and health of a shrimp crop with assistance from a CPP 
technician. 
 

(5) Distribution 

In other areas, CPP purchases shrimp from farmers for distribution in national 

and international trade. CPP also acts as a supplier with seafood processing companies 

that produce various type of processed shrimp such as seafood meatballs and shrimp 

sticks from lower value products. CPP serves only as a distributor and does not perform 
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value added processing itself. In practice, it is clear CPP does not buy a high volume of 

shrimp from Aceh, primarily relying on the sale of inputs and provision of technical 

assistance to make profits. Farmers and contractors indicated that direct purchase of 

shrimp by CPP was more common in other areas like East Java, but in Aceh this practice 

is rare primarily because CPP simply makes better profits from the sale of feed and 

inputs to the relatively small farms in Aceh, whose production totals are still low 

compared to core regions for the company. 

According to both company agents and farmers, on the marketing side shrimp 

distribution networks remain unchanged from the status quo of extensive systems. 

Farmers still generally sell the crops to a local businessman who acts as a distributor 

(tauke). Tauke either purchase the crop outright or pay a partial price contingent on 

their ability to sell.  Then local tauke will bring the shrimp to distributors in Medan for 

further marketing, either selling to shrimp processing companies in various other 

regions in Indonesia or exported to Europe, North America, and Japan. Some smaller 

shrimp are sold locally in Aceh, but this makes up a minor proportion of sales. Because 

CPP has limited involvement in the distribution end of shrimp production in Aceh, data 

about the export destination of Acehnese shrimp is limited. As shrimp pass through 

informal networks from tauke to tauke there is little traceability as product is aggregated 

with other sources from across Sumatra in Medan.  
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As a result, firm partnerships in Aceh presently focus on the provision of inputs 

and disease management, not on sale of product. This situation is hugely important to 

understanding shrimp production in Aceh, as it restricts the types of encounters that 

occur between firms and farmers, and limits the scope of other external actors and their 

potential influence in Aceh. For example, there was no sign of any form of certification, 

or third party standards at any point in the process of Acehnese production. As there is 

no traceability to Acehnese farms, and no direct link to consumers or to firms that 

directly interface with consumers, pathways for this type of chain governance are 

limited, contrasting with Islam’s outlining of a twin driven commodity chain, where 

firms outsource elements out production governance to certifiers or other bodies. Here 

the role of the firm is distinctly different, as is the nature of how stallholders participate 

in global value chains. Participation occurs in terms of technical partnerships and 

services that allow shrimp farmers to continue profitable operation in a space of disease 

risk and competing intensification. Farmers re not however forging new market 

connections, or changing their place in the value chain by wielding more power. Instead 

their market connections remain consistent, and firms allow them to survive and 

maintain these connections through provisioning technical services that allow farms to 

survive. 

This contrasts with the ideal-typical version of “linking up” with lead firms, 

where producers move up along chains to capture additional value added, or situate 
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themselves in a better position according to certain economic metrics (Havice and 

Campling 2012). Here participation in the value chain is partial, and takes a form that 

reflects the needs of Acehnese farmers, while sustaining the type of relationship that is 

most desirable for the parent firms. “Linking up” may represent a process, with time 

and increasing production totals, it may become profitable for CPP or other firms to 

open distribution networks for Acehnese shrimp, however currently the model of 

relatively autonomous contracted technicians opens markets for the company’s products 

and services with little direct investment and risk for CPP. Farmers and technicians 

encounter disease, and can structure their approaches and relationships with a fair 

degree of independence, though they are constrained by the inputs, technology, and 

technical knowledge made available by the parent company. 

3.7 Conclusions 

Shrimp aquaculture in Aceh demonstrates the complex way that disease is 

shaped and shaped by the social and political context of place. Aquaculture has been 

viewed as means to development in tropical coastal areas. In many ways in Aceh it 

appears that development goals are being met, or at least there is optimism about the 

potential of new production systems. What this case demonstrates is that the specifics of 

this development transition do not align with simple, linear conceptions of improved 

position within the value chain. In Aceh,  
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3.7.1 Profit, Loss, and Data 

There are several important reasons that discrete data on profit and loss for 

disease are not a central focus for this chapter. Extensive systems are data poor for 

several reasons. As producers have minimal input costs, there are often few if any costs 

for the individual farmers to track. The passive nature of extensive farming means that 

farmers do not have data for input or operating costs, as expenses are irregular, minor, 

and occur on a scale that leads to informal transactions. Losses due to suboptimal 

harvest timing from disease are impossible to calculate, both because of lack of records, 

and the lack of disease free harvests to serve as a suitable counterfactual. On the side of 

distribution and sale, data is in control of a few key regional patrons, the tauke, who 

control the flow of shrimp and market information. These tauke have no reporting 

requirements, shareholders or other incentives to record information in certain forms, or 

to disclose information to farmers, regulators, or researchers. The system fits the “black 

box” model, wherein shrimp disappear along several key transactions at the base of the 

supply chain. For these two reasons, it is difficult to evaluate the a priori status quo of 

Acehnese production before intensification by quantitative measures. 

The data situation after intensification is more robust, but still suffers from 

similar issues. Since CPP and other firms have not yet entered the distribution side of 

the supply chain, channels for export and local transactions remain the same. Despite 

the intensification and standardization of the production process, the supply chain has 
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not yet changed to reflect this. Why then does a firm like CPP operate in Aceh, a region 

that produced only 1.06% of Vannamei shrimp in Indonesia when CPPP arrived in 2016 

(FAO 2016)? For CPP, Aceh represents an investment into developing a new and 

emerging market. The firm makes some profits off the sale of inputs, but by tapping into 

a network of well-connected local technicians with experience with other firms and an 

eager group of farmers, they can establish the foundations for a long-term partnership in 

the region with minimal material investment. 

The expenditures required by intensification have increased the level of record 

keeping relative to extensive farming, but there are important cautions. Because farmers 

have made investments, record keeping on the production side has increased, and the 

impetus to track profit and return is higher. While intensive farmers shared estimates of 

profit per pond, many of these estimates were highly speculative. No respondents had 

participated in vannamei production for more than 2 years and X number had not yet 

made a harvest. The profit estimates varied widely, and it was clear that for many 

farmers these estimates represented aspirational returns given the new level of financial 

and time commitments given to aquaculture businesses. There has not been sufficient 

time to evaluate all aspects of this transition, and as farmers acquire more data and 

experience, there is a need to further evaluate livelihood impacts quantitatively.  

Similar issues exist around disease losses and risk. Shrimp farming is a relatively 

high-risk livelihood, largely due to disease issues, and moderating risk is central to 
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smallholder participation in the industry (Joffre 2018). CPP and similar firms offer 

pathways to moderate that risk, changing the nature of the encounter with disease. In 

extensive production, disease was a constant issue, and production was consistently 

impacted by outbreaks and harvesting decisions due to disease risk. In intensive 

systems, disease risk is greatly reduced by orienting practices and partnerships to 

specifically curtail it. However, the looming threat of disease is significant enough to 

sustain firm and farmer relationships even as outbreaks are less common. Intensive 

production did not eliminate the risk of disease, but it has made it more predictable and 

interrupted the inevitability of outbreaks that pervaded extensive production. Farmers 

now encounter disease not only through outbreaks, but through the efforts maintained 

to abate it. Disease shapes production even when absent, because the day to day practice 

of shrimp farming is largely focused on preventing it. Disease creates the need for 

technicians, and the reason for their continued operation even though diseases 

encountered in Aceh all arose as problems due to the expansion and/or intensification of 

shrimp culture. The relationship between farmers and firms curtails disease, but 

maintains the role of the technician. 

Despite disease management improvements, all intensive farm regions still 

suffered significant disease losses. These losses varied greatly within and across 

districts. Unlike in extensive systems, some farmers escaped disease impacts during 

their first several intensive harvests, however some reported losses of up to 80% of their 
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shrimp crop. Again, there is insufficient data to evaluate how well farmer/technician 

partnerships will reduce disease in the long run. The experiences of farmers are 

suggestive of improvements, but it is also clear that the new systems are not uniformly 

or universally effective, and the choices of individual technicians and farmers dictate a 

large degree of the outcome.  Shrimp farming now appears more likely to be profitable, 

but it still reckons with disease as a risk to be managed, though not an inevitable 

outcome. 

The threat of EMS also looms. While farmers have had, success dealing with 

WSSV, WFD and Myo, these are generally diseases that intensive systems have been 

developed to prevent. EMS has already greatly impacted intensive systems elsewhere, 

and the new intensive production system in Aceh has not yet had to deal with a severe 

shock from this disease. The manifestation of firms through locally embedded 

technicians may offer some hope, as these technicians have local connections and 

interests that may incentivize them to see out periods of crisis. The reaction of the parent 

firms is less clear, as these firms have minimal direct investment in Aceh, and do not 

depend on the production from the province.  

3.7.2 The Illusion of Choice 

Ultimately this is a story that cannot yet be told through price data. This is due in 

part to data limitations, but ultimately it is because transitions are economically driven 
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only in the broadest sense. Disease risk drives the practice of aquaculture, in terms of 

both daily encounters, and the broader set of approaches employed in Aceh, but risk is 

not equally distributed. It is the burden of risk, in the context of a high-poverty, high 

inequality region, that shapes the choices that farmers make, and ultimately puts into 

question the degree to which linking up is a choice, or a necessity given the structures 

that farmers are embedded in. 

The preceding section establishes the importance of disease in creating the 

conditions that contribute to transition in the Acehnese shrimp aquaculture sector. 

However, it is critical to note that disease works in the context of place, acting with and 

through human actors, while shaping and being shaped by social, economic, and 

cultural systems to lead to the outcomes observed in Aceh. Disease does not act alone, 

but it does act, not only as a driver of change, but also to condition and shape other 

causal factors that lead to change within the value chain. An assessment of the decisions 

made by extensive farmers that did not consider disease in this capacity would 

necessarily miss important motivations for change. A given shrimp and its associated 

production system have inherent disease profiles. These meetings of shrimp and disease 

are inevitable within this broader context, and shape the reality of those using a given 

production system, as well as dictating the terms on which they adapt and change. 

Unlike other commodity systems, Acehnese farmers are not just opting into a more 

efficient system, submitting to a certification regime, or “linking up” to upgrade 
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themselves within the value chain. These things may occur, but farmers are making a 

more immediate choice to preserve themselves from risk and the motivations they 

express most vocally are not rooted in the promise provided by intensification, but the 

precarious position that they occupy in traditional, extensive systems. 

Underlying this transition is the central paradox of this chapter. While this story 

is framed around transition between one production system and another, this requires 

closer examination. A simple dichotomy of extensive vs intensive begins to fray when 

the precise nature of disease and risk in extensive systems is considered. Though 

extensive aquaculture has been practiced in Indonesia and Aceh for many centuries, 

market farming of monodon in Aceh is a more recent development, and one that is 

influenced by the popularity of the species in global aquaculture during the booming 

production period of the 1990s. Disease too has not always taken this form in Aceh. 

WSSV and other common diseases of monodon emerged as epizootic problems through 

and because of conditions created by industrial shrimp culture. The spread and ubiquity 

of the disease is a recent development, facilitated by the movement of shrimp 

broodstock, feed, and proliferation of production models across space and borders.  

Because of this relationship, extensive Acehnese farmers are subject to risks 

brought on by the intensification of global aquaculture, while being unable to utilize the 

benefits of technological improvement or flows of capital available from international 

firms. Linking up becomes a false choice; all farmers are at least proximately linked to 
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global value chains, but to actively take advantage of the benefits rather than passively 

baring the costs of this linkage they must formalize relationships, intensify production, 

and cultivate different shrimp. Linking up does not foster upgrading in the idealized 

sense, as outlets for product remain the same at local levels, but rather enables 

production processes that allow Acehnese farmers to successfully operate within the 

context of industrial aquaculture. On an individual level, this may indeed lead to higher 

incomes for farmers, but it does point to a rigidity in the opportunities provided by 

intensification, and a system in which alternative economies and livelihoods become less 

tenable. Intensification is the solution to the problems of intensification; and while the 

possibilities of this paradox for many in Aceh hold promise, they also limit what 

development might look like, and potentially introduce Acehnese farmers to collective 

risks that may test this new system.  

While this chapter has focused on the place-dependent context of Aceh, there are 

elements here common to small-scale shrimp aquaculture in other locations. Studying 

these transitions in other places is more difficult, as many areas were rapidly intensified 

and converted to vannamei production in the 1990s and 2000s. However, the threat of 

disease is a universal one in aquaculture, what is distinct across places is how economic 

and social structures position producers to respond, and enable them to take advantage 

of the systems that create the conditions of possibility for disease to manifest as a global 

livelihood concern.
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4. Disease as a Global Agent 

4.1 Introduction- Disease as a Global Agent 

This chapter turns to the interaction of U.S. and international shrimp markets to 

explore how disease impacts the shrimp industry across diverse geographies and 

methods of production. Disease serves not only as an object of study, but also an 

analytical tool to better understand how production networks are structured and 

connected. Accomplishing these dual goals requires drawing on conceptualizations of 

agency that have been previously explored in this dissertation, while also considering 

the political and economic power of disease. Together these two elements allow for a 

thorough exploration of how agency manifests in sites far removed from outbreak. 

As in shrimp aquaculture, the agency of disease in wild-capture shrimping 

encompasses both material and discursive components. Material effects are explored 

here through analysis of price fluctuations and the market relationships among 

producer countries. Agency also manifests in distinctly relational forms, enabling and 

shaping the formation of narratives and mediating interactions between capture 

shrimpers, consumers, and the global production network they are enmeshed in. 

Disease shapes both what producers respond to, and how they respond. By considering 

these diverse avenues, it is possible to demonstrate that the agency of disease varies 

across geographies. The same outbreaks that drive loss and adaptation in Aceh also 
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drive global price fluctuations, changes in trade patterns, and political action in the 

United States.  

The relationship between wild capture and cultured shrimp is unique among 

high value seafood products, due to market integration across the shrimp industry. In 

aggregate, consumers do not differentiate between the two production methods, 

resulting in a relatively stable price relationship across all shrimp products (Asche et al. 

2012). This integration creates a pathway for industry change to generate economic and 

political effects across the production network in geographically distant areas. Here 

disease acts as a disturbance that illuminates connections between actors that are 

separated by significant differences in geography, culture, and historic relationships to 

broader systems of power. In the long term, the proliferation of aquaculture has driven 

trends of supply increase and corresponding declines in real price (Asche et al. 2008). 

The dramatic impacts of disease run counter to these trends, affording an opportunity to 

better understand the production network as it responds to disruption. Taken further, 

by understanding these disruptions as global network events, rather than as site-specific 

technical problems, we can understand the agency of disease more fully.  

4.1.1 Methods 

This chapter proceeds in two main sections. Section 3.2 outlines the economic 

relationships between aquaculture and U.S. wild capture shrimping, with an emphasis 
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on the role of disease. This information is used to contextualize the narrative analysis 

presented in section 3.3. 

Section 3.2 begins with a contextual overview introduces U.S. wild capture 

shrimping, and turns to explore how this production method intersects with the 

aquaculture systems described in previous chapters. Contextual data is used to describe 

the integrated nature of the shrimp market, and to demonstrate that despite immense 

difference in the method of production, culture and capture producers are economically 

linked as part of a global production network.  The effects of disease on global shrimp 

prices are analyzed to provide quantitative measures of the impacts of disease on wild 

capture shrimping. Here relationships in the production network are framed in 

economic terms, with attention to change over time, and potential impacts on 

livelihoods. Establishing these connections, and the problems they may present for U.S. 

fishers, clarifies the broader context in which these fishers operate, and how disease 

emerges as a political and discursive object in their lives.  

Section 3.3 draws on the context provided by the first to turn towards disease as 

an agent in production politics. This section comprises an analysis of narratives 

employed by U.S. capture fishers to protect and promote their livelihood approaches, 

with a focus on how shrimp disease in the Global South is mobilized within these 

narratives. The analysis highlights how concepts like biosecurity and sense of place are 

mobilized in an attempt to carve out an identity, and therefore a distinct market, for 
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domestic shrimp products. These production narratives form an integral part of efforts 

to define both the quality and identity of U.S. shrimp products within the current 

marketplace.  

The economic and narrative analyses highlight that quantitative data on shrimp 

fisheries and fishery narratives do not always align, but the analysis is not meant to 

highlight which data source is “right” or “wrong.” Rather, the emphasis is on how 

narrative formation is a process that is informed by, but distinct from, the economic 

effects of disease or disease’s material properties. Disease is one manifestation of the 

broader production changes that wild capture shrimp fishers encounter and navigate in 

their daily lives. These narratives do not directly correspond to what is demonstrated by 

quantitative data about disease, because at a fundamental level they are not intended to. 

Disease is not the object of livelihood defense, it is a potential means to livelihood 

defense. Disease narratives are one of several adaptation strategies in response to not 

only the economic pressures of shrimp aquaculture, but also consumer preference and 

knowledge, producer identity, sense of place, and additional economic conditions such 

as price of fuel and other inputs. Disease serves as a political starting point due to its 

narrative power. Situating disease through its role in narrative highlights the drastically 

different agency it takes in a wild capture setting.  
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4.2 Production and Disease from an Economic Perspective  

This section explores several major economic relationships in shrimp production. 

Data in the following sub-sections are drawn from public data bases available from 

National Marine Fisheries Service, and the United Nations Food and Agriculture 

organization. Additional contextual data were provided by James Anderson and 

colleagues, of the University of Florida (Anderson et. al. 2015). These data serve as a 

point of departure for understanding the narratives advanced by U.S. producers.  

Section 4.2.1 offers introductory context for understanding U.S. wild capture 

shrimping. This section compiles contextual economic data for price, quantity and trade 

patterns across different shrimp species, sizes, and production methods. Section 3.2.2 

explores the issue of market integration in shrimp production in detail. Section 3.2.3 

focuses specifically on the potentially disruptive effects of disease on supply. Early 

Mortality Syndrome, the same disease outbreak explored in previous chapters, is 

explored here in detail. Section 3.2.4 highlights the results of an analysis on the 

relationship between disease driven supply fluctuations and potential disruptions to 

global price (Petesch 2017).  

4.2.1 U.S. Wild Capture Fisheries Overview 

This section focuses on the North Carolina and Gulf of Mexico shrimp fisheries 

as two points of comparison with global production trends. The Gulf is responsible for a 

high volume of U.S. production, and is also a central area for political and economic 
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organization among shrimpers. North Carolina is comparatively less influential in U.S. 

shrimp fisheries. It is highlighted here due to the types and detail of qualitative data 

available in the narrative analysis section. Taken together, the two areas allow for a 

comparison between an important shrimp producing region, and a smaller fishery with 

less capacity.  

The previous chapters have described the dynamism, technical development, 

and rapid growth characterizing the shrimp aquaculture industry over the last thirty 

years. By comparison, wild capture shrimping has been relatively static over the same 

period. As seen in (Figure 4.1) total U.S. landings are stagnant or have slightly 

decreased, while export totals are small and have increased only slightly. The types of 

shrimp harvested, and the relative economic importance of these species have also 

remained consistent (Fig 4.2). This stands in sharp contrast to aquaculture, which has 

rapidly transitioned to emphasis on Penaeus vannamei across production locations. The 

basic properties of wild harvest shape the potential for industry growth; wild capture 

shrimping is constrained by available shrimp stock and harvest regulations. As such, 

participants cannot continually “upgrade” practice and process to increase production 

in the same manner as aquaculture. While certainly capacity in shrimping has increased 

historically with technical innovations in fishing gear, there are ecological constraints to 

growth that are more immediate, and more difficult to circumvent, than in aquaculture. 

Technical discourses and approaches cannot continue to push the growth of wild 
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capture fisheries, as a result livelihoods and discourses increasingly shift to maximizing 

the value of existing resources, protecting market position, or defining new positions in 

the market. 

 

 
Figure 4.1: US shrimp supply 
Most of the U.S. shrimp supply is imported, with changes in imports causing the majority of 
supply increase. Exports and domestic landings are relatively constant across the time series. U.S. 
landings have a small impact on U.S. supply, which account for the low amount of influence 
domestic landings have on price. Source: National Marine Fisheries Service, FAO Fishery 
Commodities Global Production and Trade database. Included are all categories of frozen 
shrimp/prawns, non-frozen shrimp/prawns, and prepared shrimp/prawns. 

 

Figure 4.1 shows that from 1980 to 2013, U.S. wild-caught shrimp landings have 

been relatively stable. Stability in landings contrasts sharply with the increase in 

imports, and the decrease in real price across both cultured imports and domestic wild-

caught shrimp. In addition, the proportion of catch by species of Penaeid shrimp has 



 

 
198 

remained relatively similar over the last 30 years, with landings of each major shrimp 

species unchanged both in overall amount and in relative proportion (Fig 4.2). This 

contrasts with the dramatic change in farmed shrimp species and the related 

developments in technology and infrastructure that has been seen over the last 20 years.  
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Figure 4.2: US landings of wild-caught shrimp 
Proportional catch of the 4 major species groups has remained stable, along with overall landings 
(Anderson et al. 2015). 

 

Price, on the contrary, has not remained stable with a long term and significant 

decline in real price, driven largely by increased supply and lower production costs in 

Aquaculture (Anderson et al. 2015). Figure 4.3 shows both the decline in real price 

among imports, and the consistency of prices across size classes. While different size 
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classes of shrimp fetch different prices, the general trends in real price effect all size 

classes; there is no specific size of shrimp that has avoided a price decline or is dis-

integrated from the market (Asche et al. 2012). This fact matters significantly to U.S. 

producers seeking ways to reduce the negative impacts of price changes, as it seems 

they cannot specialize in a certain size of shrimp to avoid issues surrounding market 

integration. 

Trends	in	U.S. Shrimp	Import	Prices

Source: USDC/NMFS (2015)
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Real prices increased sharply during 2013 but have been declining since 2014.
 

Figure 4.3: Trends in US shrimp import prices 
Over the last 25 years three broad periods of trend in shrimp price can be seen. From 1990-20001 
prices were relatively volatile but steadily increasing. The decade from 2001-2010 saw a steady 
decrease in real prices as production totals increased and P. vannamei became the staple shrimp 
crop. The period of 2010-2015 demonstrates the effects of EMS on U.S. import prices. In 2015, the 
short-term increase in prices is seen to reverse as production totals recover from the shock of 
EMS. (NMFS as cited by Anderson et al. 2015). 
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4.2.2 Market Integration 

Shrimp production is characterized by a high degree of market integration across 

production methods, and the integrated nature of markets structures much of the 

political and livelihood adaptations made by shrimp fishers. In aggregate, consumers do 

not distinguish between shrimp products based on origin or production method when 

making purchasing decisions (Asche et. al. 2012). As a result, supply fluctuations via one 

method of shrimp production impact prices globally for both methods. Vinuya (2007) 

and Asche et al. (2012) demonstrate that there is both a global shrimp aquaculture 

market, and high market integration across both US capture and global aquaculture 

production. This relationship justifies the examination of shrimp production as a global 

commodity network across methods of production. Despite fundamental differences in 

the methods of production, culture and capture producers are linked by the 

substitutability of their products. Consumer preference serves to draw these diverse 

groups together. For some capture fishers, consumer preference is also seen as a 

pathway to dis-integrate capture and culture, as has occurred in the salmon industry. 
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Figure 4.4: Shrimp import and export price/kg 
The prices of incoming and outgoing shrimp to the United States closely track one another. 
Source: FAO Fishery Commodities Global Production and Trade database. Included are all 
categories of frozen shrimp/prawns, non-frozen shrimp/prawns, and prepared shrimp/prawns. 

 

The trade imbalance in US shrimp production has grown significantly over time. 

Starting in the late 1990s, the advent of intensive vannamei production led to a spike in 

imports, while exports have remained stagnant. Import production leveled off in the 

early 2010s, before diminishing slightly with the advent of EMS in Asia. The long-term 

trend towards import dominance has shaped the perceptions of US fishers, and 

positioned them with low market power when compared to major aquaculture 

producing nations. For example, though the BP oil spill led to reduced US shrimp 

production, US shrimpers did not see an increase in price, as the overall low market 
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share of US shrimp fisheries meant that the high degree of market integration 

maintained prices at existing levels (Asche et al. 2012.). On the contrary, EMS outbreaks 

in Thailand did lead to increased prices, as Thai production has a much greater ability to 

influence integrated markets (Petesch 2017). The unidirectional impacts of market 

integration structure the effects of aquaculture growth and disease, and dictate producer 

response.  

Price data from the Gulf of Mexico and North Carolina shrimp fisheries 

demonstrate the role of market integration in the experience of US fishers.  Figure 4.5 

shows landing quantity and average $/lb. for North Carolina shrimp fishers and Figure 

4.6 shows this data for Gulf of Mexico fishers. Both states experienced an uptick in price 

that diminished after 2015, only North Carolina saw an increase in landings, possibly 

because Gulf of Mexico fisheries were already at capacity. These price shifts are difficult 

to causally link to EMS due to many confounding variables such as changes in demand, 

harvest patterns, or other supply impacts. However, there is some evidence that EMS 

has driven structural breaks in prices (explored in the next section) and it is widely 

accepted in the industry that EMS caused these changes (e. g. Reed and Royales 2014, 

Holland 2018). Whatever causal factor(s) drive these price changes, the key outcomes are 

that these price shifts were significant, temporary, and U.S. producers attribute these 

changes to connections to the global shrimp production network. Increases are 
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discursively tied to the outbreak of EMS, and declines to the recovery of foreign 

production. 

 

 
Figure 4.5: North Carolina shrimp landings 
Source: North Carolina Division of Marine Fisheries. White Pink and Brown. All sizes. 
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Figure 4.6: Gulf of Mexico shrimp landings 
Price trends in NC and the Gulf closely mirror each other, but North Carolina landings greatly 
increased at the end of the time series. Source: National Marine Fisheries Service White Pink and 
Brown. All sizes. 
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Figure 4.7: Gulf and NC shrimp landings 
Gulf and NC Nominal shrimp prices increased significantly from 2011-2014 before dropping 
from 2015-2016. Gulf landings remained relatively constant during this period. NC landings 
increased significantly, doubling from 2014-2015 and tripling from 2014-2016. Landings increases 
lag price increases, which may be due to a delayed reaction to price signals, or other variables 
driving landings behavior. Source: National Marine Fisheries Service White Pink and Brown. All 
sizes.  

 

4.2.3 Disease Across the Production Network: EMS Economic Data 

Examining a specific disease outbreak allows for a better understanding of these 

general dynamics, and the effects of EMS from 2011-2015 offer a particularly striking 

example of the impacts of disease on production. EMS is a bacterial infection caused by a 

strain of vibrio that rapidly impacted shrimp production in several major importers, 

particularly Thailand, which until 2011 was the world’s leading exporter of shrimp. Fig 

4.8 demonstrates the sudden and precipitous decline in Thai production, along with an 
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increase from other major shrimp exporters to the U.S. after a very short lag. Fig 4.9 

shows the impact of this change on total imports, including the recovery to previous 

levels after a one year decrease of roughly 75,000 mt. 

  

 
Figure 4.8: Shrimp exports by country 
Export data show a dramatic drop in Thai export production from 2011-2013 due to EMS. Thai 
exports fell by over 50%, in a three-year period. This is mirrored by an increase in export 
production from other major exporting countries. Source: FAO Fishery Commodities Global 
Production and Trade database. Included are all categories of frozen shrimp/prawns, non-frozen 
shrimp/prawns, and prepared shrimp/prawns. 
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Figure: 4.9: US imports by country and us landings 
Over the data period U.S. imports greatly exceeded domestic landings. Total Imports rose 
steadily until the Mid 2000s before stagnating around 2006. Thai imports dropped significantly 
during 2011-2013 with short term effects showing in total imports. After 2014 imports from other 
major exporting countries increased to meet the supply shortfall caused by EMS. A small uptick 
in US landings also occurred during this time. By 2015 imports had rebounded. Source: National 
Marine Fisheries Service Note: Data obtained from NOAA’s Fisheries of the United States 
publications 

 

The changes described in these two figures are manifested as price shifts in the 

figure by Anderson et al. 2015, where we can see lagged spike in prices. Critically, this 

price spike rapidly declines by 2015 to pre-EMS levels. In the next section, the 

relationship between disease and price changes is explored thoroughly through 

structural break analysis (Petesch 2017). However, regardless of the causal role disease 
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may play, the integration of shrimp markets exposes diverse sets of producers to price 

volatility. 

Source: Urner Barry (2015)

Coinciding with falling supplies from Thailand, wholesale shrimp prices began rising since 2010 with the sharpest increase taking place in 

2013.  Prices have declined during 2014 and 2015 as other countries (India, Indonesia, Ecuador, Vietnam) increase their exports to the U.S.

P.	monodon	vs.	P.	vannamei:	U.S.	Wholesale	Prices
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Figure 4.10: Prices of P. vannamei (orange line) vs. P monodon (blue line) and price differential 
(green line) (Anderson et. al 2015) 

 

4.2.4 Disease as Disruptor: Market Data 

The analyses presented here were carried out through a collaboration with 

Teresa Petesch and Martin Smith, and carried out by Teresa Petesch as part of her 

master’s project. Drawing on domestic price and U.S. import data the analysis examined 

interaction between U.S. shrimp markets and imports from Ecuador, Indonesia, and 

Thailand. Prices were tested for integration and for structural breaks indicating a 

significant shift in prices. Country level price indices were compared to assess market 
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integration and determine if any country functioned as a price leader. Findings 

confirmed earlier assessments of integration in shrimp markets and confirmed that no 

country served as a price leader (Petesch 2017). Based on this analysis, it is possible to 

conclude that no country is insulated from price shocks and all countries should be 

assessed in one model when analyzing if disease drives price changes, rather than 

testing for bivariate relationships. 

If markets are integrated, prices should return to an equilibrium after a shock 

due to influence by market forces. Analysis found that Gulf prices are most susceptible 

to markets in Thailand, which is expected based on their high export numbers. The 

figure below highlights the locations of structural breaks in prices over the time series 

with all four countries included (see figure 4.11). Structural break tests assess for 

parameter constancy and breaks occur when a time series changes quickly in time. As 

such, chronic disease issues are difficult to assess, as they may be visible in data only as 

slowed or stagnant industry growth, rather than an abrupt contraction as in an acute 

outbreak.  

Six structural breaks in price were indicated by the analysis, and these breaks 

correspond broadly with qualitative data and industry narratives. Early breaks in 1992 

and 1993 may reflect the outset of viral diseases including whitespot and taura 

syndrome virus on the emerging aquaculture industry. Downward changes in price are 

apparent in 2002 and 2003, coinciding with increase in industrial culture of SPF P. 
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vannamei and corresponding growth in shrimp exports. This downward movement is 

followed by a period of relative price stability. 

Breaks also occur in 2011-2012. These breaks suggest a relationship between price 

and the interacting effects of the Deepwater Horizon Oil spill and EMS outbreaks in 

Thailand. The cessation of fishing in 2010 led to a glut of large shrimp when Gulf water 

were reopened in 2011, which resulted in a short term, price decrease. This decrease was 

then followed by a break and a significant price increase in mid 2012, consistent with the 

effects of EMS. While these results broadly fit the qualitative data, the precise interaction 

between these two drivers and other confounding variables is unclear.  

 

 
Figure 4.11: Structural breaks laid over Fisher indices for shrimp prices. Vertical lines indicate 
break dates 1990-2015 
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The dataset is limited in that several breaks occur close to the ends of the time 

series including EMS, which weakens the ability to identify breaks. Price movement 

increases occur in 2013 and decreases in 2014, lagging behind outbreaks by 1-2 years. 

Despite these limitations, the data suggest an influence on price for both technical 

innovation and major disease outbreaks. 

Shrimp prices are integrated within but not across size classes (Asche et al. 2012). 

Shrimp have a very weak stock-recruitment ratio, so year to year recruitment is less tied 

to the previous year’s stock, meaning that maximizing yields is highly dependent on 

size optimization within a shrimping season. During a disease outbreak, we might 

expect aquaculturists to harvest early, leading to fewer large shrimp and an increase in 

price for large shrimp, but the analysis did not indicate a relationship between outbreaks 

and price for larger shrimp (Petesch 2017). This result is significant in that disease 

outbreaks do not appear to create opportunity for wild capture shrimpers to capitalize 

on price increases for larger size classes. In contrast, a decline in the prices of larger 

shrimp during the early 2000s, may suggest that increased disease resistance and 

biosecurity measures led to increased grow-out times and a larger supply of large 

shrimp (Anderson et al. 2015, Petesch 2017). This trend may also be explained by a 

higher vulnerability to disease among juvenile shrimp, or by aquaculturists focusing 

resources on disease mitigation of larger shrimp during times of outbreak (Petesch 



 

 
212 

2017). However, regardless of these uncertainties the data do not suggest a pathway for 

capture fishers to capitalize on disease by targeting a specific size class of shrimp. 

4.2.5 Market Data in Context 

Economic relationships between aquaculture, disease and global market 

conditions can be summarized as follows: 

1. Global shrimp prices are integrated within size classes and across production 

methods 

2. The real price of shrimp has fallen significantly since the introduction of 

industrial aquaculture, and intensification of SPF stock farming. 

3. Analyses suggests disease may have a short-term impact on prices, but market 

integration and technological innovation seem to moderate these effects. The 

overall price trend is down.  

4. U.S. capture producers appear unable to focus on larger size classes as an 

adaptation strategy. 

The integrated nature of shrimp markets closes multiple pathways for U.S. 

capture shrimpers to adapt to changing conditions. Direct political action, including 

lobbying for anti-dumping regulations seems to only shift patterns of trade, with 

increases in shrimp from nations not subject to trade restrictions (Keithly 2008). Thailand 

and Ecuador were subject to anti-dumping duties during much of the time series 
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explored in the previous section, yet Gulf prices still closely mirrored prices in those 

countries. Cost-cutting in capture production seems unlikely to close the gap with low 

cost aquaculture considering the economies of scale at play and the increase in input 

costs such as fuel. Wild capture fishing has limited ability to expand total catch, and 

market integration means it is difficult to seek higher prices or take advantage of 

opportunities and disruptions such as disease. Appeals to environmental sensibilities or 

attempts to obtain a price premium for environmental practices are difficult in the 

context of capture shrimping, which has been the subject of criticism for a variety of 

environmental impacts. In the U.S. context bycatch, of both juvenile fish and unintended 

targets such as sea turtles has emerged an issue with relatively high public 

consciousness (Parsons and Foster 2015).  

The data suggests that while disease may drive breaks in price trends, they are 

temporary and subsumed in the overall downward movement of price driven by 

innovation in aquaculture and the proliferation of shrimp aquaculture in many producer 

countries. The effects of even a disastrous disease outbreak such as EMS in Thailand can 

be significantly moderated by an increase in production in other producer countries. As 

such, even significant increases in prices return to equilibrium in a short time, as 

reflected both in the previous analyses and in industry reporting. Integration may 

therefore form a pathway for exposing capture fishers to greater price volatility. The 
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potential for this volatility to drive decision making and narrative formation based on 

temporary or unstable conditions is a potential pathway for future research. 

The unique interplay between culture and capture, means that the “social 

metabolism” of shrimp is not a universal story of powerful consumer countries 

extracting resources from less wealthy producer countries (Veuthey and Gerber 2012). 

The consumptive flow of shrimp may in aggregate move along these gradients from 

South to North, from less wealthy to wealth, but there are exceptions. The 

core/periphery model of commodity production that finds it origins in Marxist political 

economy and world systems theory (Hopkins and Wallerstein) is challenged here by the 

existence of two distinct methods of production. This general critical orientation, of 

extractive capitalism drawing resources from the global south and driving conflict is 

common throughout critical development studies. However here the commodity does 

not just flow from the global south, with value added and captured along the way, it 

also flows from peripheral places within the “core”.  Aquaculture and wild capture yield 

product that is aggregated in terms of consumer choice, but distinct throughout the 

prior stages of the value chain. As a result, multiple “chains” using different production 

models begin in geographically and politically distinct locations, but this distinction 

becomes illegible once they move closer to the point of consumption. A traditional 

critical approach to examining tropical commodities may miss these important threads 

of the value chain, and therefore overlook important impacts of aquaculture transition in 
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shrimp production. Theorizing the relationship of producers in “consumer countries” 

with the broader production network requires some adaptations, and disease proves a 

useful tool in drawing out similarities and differences with aquaculture producers in 

tropical countries. 

A core/periphery dichotomy remains useful in critically examining the 

relationship of aquaculture producers with consumers, but does not capture the full 

complexity of shrimp production networks. Wild capture, a comparatively low 

technology and high labor demand method dominates in the Global North. This state of 

affairs may appear counter intuitive at a basic level, as the North is associated with 

higher technological ability and higher labor costs. There are a variety of reasons that 

shrimp aquaculture is not common among Northern countries, including climate, the 

value of coastal land, cost of labor, lack of supporting policy, and resistance both from 

wild capture fishers, and potentially consumers who prefer wild products (Fairbanks 

2015). The result is that wild shrimp producers within countries that are the major 

consumers of shrimp have become less powerful in the global market as aquaculture has 

ascended. The intensification of shrimp aquaculture leaves increasingly little room for 

alternative production practices, whether it is traditional aquaculture practice in 

Indonesia, or wild capture in the United States. Though both approaches are threatened 

by market changes, a multitude of differences is apparent across an array of economic, 

social and political variables. The different ways that the two production communities 
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interact with disease provides a useful lens for understanding these differences. The 

ability to embrace disease as a political narrative, and to use that narrative in an attempt 

to influence the market, is possible only in a context where producers can effectively 

interact with consumers that have the potential to pay higher prices for domestic 

product. 

Given this set of limitations and opportunities, capture fishers in the U.S. have 

turned to the root of the problem and increasingly focus efforts on dis-integrating the 

market to allow them to leverage product characteristics to maximize the value of catch. 

It seems unlikely that aquaculture can be slowed or capture fishing can be significantly 

expanded, but it may be possible to disrupt the current sets of linkages between the two 

methods. Such efforts hinge on reaching U.S. consumers and influencing them to 

distinguish between wild and farmed shrimp products. The achieve this, capture fishers 

have turned to narratives about the virtues of domestic wild catch, and the dangers of 

foreign aquaculture. These narratives weave together concepts such as freshness, taste 

and cleanliness with notions of foreignness, safety, and even patriotism to carve out an 

identity for wild U.S. shrimp.  

4.3 Dis-Integrating the Market: Disease, Narrative, and Identity 
formation 

The efforts of U.S. capture shrimpers to dis-integrate markets involves two major 

narrative goals. The first is to create an identity for domestic products, and the second is 
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to recast imported products as substantively different. To some extent these narratives 

are mutually constitutive; defining the qualities of local or domestic production requires 

the existence of a “global.” Indeed, both narratives serve to describe the structure and 

quality of value chains for different types of shrimp products in simple, relatable, and 

therefore powerful stories. However, the specific content of these narratives is distinct; 

the qualities that define foreign shrimp are not the inverse of those that define domestic 

shrimp and vice versa. Pro-domestic narratives draw much more heavily on normative 

notions of non-economic values and livelihood to build identity, and anti-import 

narratives center disease and relative regulatory burden to communicate uncertainty 

and danger.  

As such, narratives are more than just inert stories, they are strategic 

simplifications adopted to make consensus and decision making more possible in the 

face of complexity, uncertainty, and conflict (Roe, 1994). Through narrative analysis, 

these stories are deconstructed to “identify ‘protagonists’ and ‘antagonists’, the 

metaphors that describe the relationships between them, and the anticipated or desired 

transformations in them or in the policy situation” (Yanow, 2000). The relative simplicity 

of narratives leads to resilient stories that can shape the way actors conceptualize issues 

throughout the social processes of policymaking (Hajer, 1995; Yanow, 2000). Analysis of 

production narratives allows for consideration of how complex factors such as market 

dynamics, food quality, and the values of producers and consumers interact to shape 
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fishers’ strategies, and the ways in which change in the production system is interpreted 

and communicated.  

Data for the analysis of these narratives comes from material produced by actors 

in the U.S. seafood industry and participant observation from four years of engagement 

with domestic seafood promotion groups at local and national scales. A major source of 

data is industry advocacy groups that produce a variety of reports, articles, and 

promotional materials. These groups work across scales at scales from the 

port/community level to organizations engaged in national advocacy. Examples include 

the American Shrimp Processor’s Association, Louisiana Shrimp Association, and port 

and county level organizations such as North Carolina Catch.  Individual vessels, 

processors and dealers also contribute to narrative formation as described in several 

examples to follow. Advocacy also includes direct policy engagement with trade 

regulation and lobbying for anti-dumping penalties, including petitions and other public 

comments. Participant observation draws on four years of consultation with a values-

based seafood organization, volunteering at national conferences for domestic seafood 

businesses, and working to develop an articulation of core values for a national network 

of domestic seafood producers. The participant observation involved work with 

fisheries other than shrimp, and allows for contextualization and differentiation between 

shrimp-specific narrative elements and general narratives about U.S. domestic seafood 

or local production. 
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The goal is not to demonstrate if narratives are “correct” or “incorrect” but to 

understand their construction and political purpose. The potential differences between 

producer narratives and the economic analyses are a form of data. If these two forms of 

data contradict one another or ascribe different understandings to the same 

phenomenon, the dissonance can provide insight into how producers interpret 

information and use it to advocate for their interests. These differences also serve to 

highlight the unique role that disease plays in narratives about shrimp.  

The narrative analysis focuses on the role of disease, however understanding 

disease narratives requires situating them within broader efforts to promote domestic 

seafood in the United States. Disease is linked to other qualities of imported seafood- 

foreignness, dirtiness, and the unnatural space of the pond. These elements are 

contrasted with the values and qualities of domestic production. Establishing these 

discursive links is key to the success of the narrative strategy-disease is a reality in an 

import dominated shrimp industry, not the ultimate problem to be solved. U.S. 

producers attempt to define imported shrimp as an antagonist, and by extension create 

an identity for their own products and production methods.  

What becomes clear in the narrative analysis is that there is not a single narrative 

about shrimp disease common across all U.S. producers. Rather disease is best 

understood as part of a broader vocabulary of livelihood defense employed by domestic 

actors in an attempt to preserve their relationships to production. Disease is combined 
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with notions of traditional values, national identity, what is natural, and even into 

anxieties about safety and regulation of borders.  Intensive aquaculture and disease 

matter for wild capture producers, but they are two potential drivers of change among 

many, such as overfishing, increased regulation, high input costs, environmental 

degradation and climate change. Taken together these drivers compromise the ability of 

capture shrimpers to compete in the market as it is currently constituted. These 

conditions drive an ongoing project among U.S. wild capture fishers: to change the 

structure of the market to better suit their livelihoods.  

While disease may be one element of livelihood defense narratives, in the case of 

shrimp it is a distinctly important element. The same qualities of disease that can so 

easily mobilize a technical biosecurity politics mobilizes political narratives among U.S. 

fishers designed to counter the negative effects of long term production trends. Unlike 

salmon, consumers have generally not responded to farmed and wild shrimp products, 

in a way that suggests they differentiate between these products in terms of quality or 

taste. As a result, U.S. producers have moved to alternative strategies to seek to dis-

integrate their products from global markets. Quality is not wholly abandoned as a 

discursive element, but it is redefined with an increased emphasis cleanliness and food 

safety, in addition to considerations of taste. Disease serves as a narrative tool to 

substantiate difference between wild and farmed products. Wild products are clean, 

safe, and fresh, while cultured products emerge from stagnant, dirty water, and are 
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afflicted by disease. The shrimp farm, mangroves and other considerations of 

aquaculture production are unfamiliar to many U.S. consumers, and as such may have 

limited effectiveness in constructing narratives. Many consumers may not have had wild 

shrimp, or be aware that shrimp can come from farms at all. Disease and sickness are 

narrative devices that cut across differences in knowledge and experience. Not every 

consumer can appreciate a wild gulf shrimp, but ideas of disease and food cleanliness 

are much more universal. Disease is a political object without allies, and it is also a 

political object that is incredibly familiar to the human experience. It is this universality 

that attracts wild capture producers to it as a source of narrative power. 

Disease figures into this process in a markedly different way than in aquaculture 

production. In the aquaculture industry, disease has become a universal challenge and 

internalized imperative. It “orders worlds and livelihoods” through being intentionally 

centered in practice but also unquestioned and unproblematized; disease is an immense, 

yet quiet driver of action (Blanchette 2015). In capture fisheries, the opposite holds true. 

Disease is explicitly centered in political strategy. Attention is drawn to it frequently and 

intentionally as a core element in constructing production narratives and identities. In 

some respects, the agency of disease in capture fisheries may be more strongly tied to its 

discursive power than its quantifiable material impacts. The impacts of disease on 

aquaculture stem ultimately from its immense material impacts on production. Linkages 

between disease losses and wild capture livelihoods are more causally complex and 



 

 
222 

ultimately less clear.  Disease does not “quietly overdetermine” (Blanchette 2015) the 

lives of producers, it serves as part of a strategy to loudly differentiate their livelihoods 

and values from others. This process of constructing difference overlaps with, but is 

ultimately distinct from the economic and material effects of disease.  

4.3.1 Narrative and Agency 

Disease as encountered by U.S. fishers is itself the effect of an expansive network, 

representing a variety of processes, places, narratives, and temporalities. In identifying 

disease as an abstract threat and concern, these processes and places are condensed and 

synthesized into the raw material of narrative. U.S. fishers do not encounter disease as 

either the industry shaping imperative described in Chapter 1, or as a context specific 

driver of development as in Chapter 2. Instead, disease takes shapes in two markedly 

different ways, though both are indirect encounters. The first form is through the 

economic effects of aquaculture proliferation, of which disease is a component. The 

second, potentially more impactful way is as a political object, a narrative tool that U.S. 

fishers can use to label and combat foreign production. 

Due to the nature of disease, a U.S. consumer or producer is unlikely to directly 

encounter a diseased, farmed shrimp. At the stage of distribution and consumption, 

shrimp and disease have been separated. Their close relationship in the places of 

production has been undone; only marketable shrimp and move on to the terminal ends 
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of the production network. The result is a commodity much different from the one 

experienced by the farmer and local trader. Wild capture producers encounter farmed 

shrimp as a disruption, the product of an increasingly globalized and integrated 

industry that drives downward price trends and limits the influence of wild capture 

shrimpers in the market. These dynamics combine with a variety of other variables such 

as increased input costs, changing regulations, and economic change in coastal 

communities to make livelihoods more difficult. Farmed product serves as an avatar of 

these changes, and is the focus of significant resistance.  

Disease operates within these relationships, exerting economic effects while 

shaping the possibilities of political strategies. The narratives around disease do not 

always correspond to its physical properties, but instead reflect the realities and 

anxieties of wild capture fishers. Disease becomes a tool, but the tool still projects its 

agency by shaping how the work it is used for is accomplished. Again, agency is seen 

through its relational effects. Hammers do not drive nails, but they influence how 

humans accomplish the task, and ultimately inform how we go about the project of 

constructing buildings (Latour 2005). In this way disease shapes and influences human 

action in both farmed and wild capture settings. Disease creates possibilities for 

discourses, resistance strategies, and political formations that would not otherwise be 

possible. 
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The actual material qualities and risks of disease intersect with the anxieties and 

goals of capture producers to generate these narratives. Disease narratives are 

apprehensions of reality in livelihoods colored by apprehension. Disease and sickness 

are common to the human experience, but the pathogens themselves are invisible and in 

this case geographically removed, and vague in their threats. Disease manifests as a 

foreign problem, an issue of cleanliness and quality “over there.” This formulation 

intersects with biosecurity discourses, manifesting in narratives about food, safety and 

quality tinged with a quality of “biological nationalism (Caduff 2014).” The alien nature 

of disease makes it a malleable political object. U.S. consumers rarely know the specifics 

of shrimp aquaculture, let alone shrimp disease. The slate is blank except what 

consumers know about disease and safety from other arenas. The same foreignness that 

contributes to apprehension about a changing production system is what makes disease 

a potential tool for disruption of that system. 

4.3.2 Shrimp Disease Narratives in Context 

Shrimp production narratives exemplify broad trends in the U.S. seafood 

industry toward the creation of an identity for domestic and increasingly, local seafood 

(Loring et al. 2013). Spurred by increases in import competition, increasing input costs, 

over harvest, and changes in regulation U.S. fishers have sought ways to maximize 

value of catch, as avenues for increasing catch volume in response to these trends has 



 

 
225 

become increasingly limited (Kite-Powell et al. 2013). These efforts take place across 

scales and methods of harvest advocacy and lobbying by national industry groups, to 

individual businesses at farmer’s markets and docksides. Two major narrative elements 

have emerged that are particularly relevant to shrimp: quality of product and values 

associated with production. While other qualities including locality and sustainability 

feature in marketing, quality and values emerge as consistently important topics both in 

industry communications and for at least some consumers that prefer domestic seafood 

(Bolton et al. 2016, Campbell et al. 2014). 

While quality is emphasized across scale and type of actor, small-scale actors 

tend to emphasize a language of values, embodied in a certain production ethic that 

their harvest maintains and reinforces. This specific appeal to values is facilitated by the 

small scale of implementation; by drawing on specific traditions, local histories, and 

familiar imagery fisheries groups can more effectively communicate the values 

embodied in their products. These normative qualities may not carry the same effect at 

the national level, though they can still be observed in the broad strokes of marketing 

efforts (e.g. the Gorton’s Fisherman and similar campaigns). However, authenticity in 

these representations is more effectively generated by small-scale businesses, or is at 

least more readily adopted by small-scale businesses (Bolton et. al 2016).  

The notion of values has become so important that some domestic U.S. seafood 

producers have shifted to the identifier of “values-based seafood businesses” 
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emphasizing these values over notions of locality. Locality in practice has proven a 

difficult qualifier for some seafood businesses, as conceptions of what constitutes 

locality differ. For some U.S. seafood businesses, primary markets can still be significant 

distances away, as is the case for Alaska’s large seafood sector. At smaller scales, 

farmer’s markets and specialty stores frequently have maximum distance requirements 

for the “local” moniker which does not include a seafood exception, precluding 

participation for seafood based businesses. Despite disagreement on what constitutes 

locality and sustainable are more readily reduced to quantitative measures, allowing 

“values-based” designations to serve as a broad umbrella for a loosely related group of 

domestic seafood actors.  

Adopting values-based identities necessitates defining values. While a deep 

exploration of values in seafood production is beyond the scope of the chapter, they are 

highlighted here because of the relationship between perceptions of values and quality. 

Values are associated with production methods, and those methods with the quality of 

product. At larger scales, appeals to values become more general emphasizing 

“Americanness” or other broad identity categories for the shrimp industry as a whole 

(See Figure 4.12).  The equation of values and identity with specific elements of product 

quality becomes an important element in market creation. The industry is portrayed as 

“all about heritage” and with a lineage traceable to the 1800s in material from the 

American Shrimp Processor’s Association (See Figure 4.13). The repurposing of the 
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notion of traceability towards ideas of lineage and tradition is a turn away from practical 

or technical understandings of the supply chain. Industrial aquaculture, as an emergent 

form of production, cannot draw on these types of narratives, despite the long history of 

subsistence aquaculture in some areas. 

 

 
Figure 4.12: The equation of national identity and associated value with product is a common 
narrative approach. 
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Figure 4.13: Tradition and American values are argued here to extend to the U.S. shrimp 
industry across locations and scales. Source: American Shrimp Processors Association 

 

4.3.3 Disease, Quality, and Danger 

At the most fundamental level disease is presented as a danger to the consumer, 

with claims made about its direct impacts. However, the nature of shrimp disease 

complicates these claims (Examples can be seen in Figure 4.18). As discussed in previous 
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chapters, shrimp disease has yet to have a significant impact on human health, and aside 

from potential impacts on prices is largely undetectable to consumers, who are often 

unaware that shrimp is farmed, let alone that disease is an issue in the supply chain. 

Furthermore, widespread impacts on wild shrimp populations has not been reported 

(Lightner 2012). Disease in many ways remains an issue at the sight of production, and 

as such its use in narrative building is more nuanced. As a result, enrolling disease as a 

political object requires harnessing the narrative power of disease to communicate broad 

characterizations of aquaculture as unclean or potentially contaminated. Exploring these 

narratives requires engaging with the concept of quality more broadly. 

 

 
Figure 4.14: Two signs from a Louisiana shrimp rally describe the dangers of imported shrimp. 
Source: The Daily Iberian 
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Quality in the context of shrimp encompasses a wide range of attributes. This 

process echoes Mansfield’s arguments that seafood quality is produced at distinct times 

and political moments, rather than being an inherent material property (Mansfield 2003 

A and B). Disease serves as a narrative tool for creating and substantiating a vision of 

quality that supports the livelihoods of wild capture shrimpers. While arguments are 

made for taste, freshness and other more standard expressions of product quality, these 

notions are often combined with issues of cleanliness and safety assurance. As a result, 

quality in the shrimp industry is expressed as a combination of material properties 

(texture, freshness etc.) but also more overtly constructed properties (naturalness, 

wildness, trustworthiness). These diverse properties manifest in peace of mind and 

familiarity, which are put forward as a sharp distinction between domestic and foreign 

shrimp.  

The invocation of government regulation and testing as a virtue has precedent in 

U.S. capture fishing in the context of differentiating US product from foreign product. 

Similar narratives can be found around the Magnuson Stevens Act and the relatively 

high regulation of U.S. fisheries when compared to some foreign fisheries, but in this 

case quality, rather than just regulatory burden emerges as a central theme. The 

presence of disease allows for utilizing aspects of food safety and supply chain 

regulation that are often opaque to consumers. Industry materials refer to the fact that 

US shrimp are “USDA tested” or call for fair prices for “organic shrimp” (see Fig 4.15 
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and 4.16). The claim that wild shrimp are organic is a narrative in and of itself, reflecting 

the positive virtues attached to wildness. The call for prices that reflect differences in 

quality assurance is a major theme, and of course requires establishing a difference in 

quality. 

 

 
Figure 4.15: A t-shirt at a shrimp fishers rally outside a 2015 meeting of the Gulf of Mexico 
Fisheries Management Council meeting highlights appeals for fairness, and the implicit quality of 
wild shrimp. 
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Figure 4.16: A Mississippi shrimper highlights the sale of USDA wild caught shrimp. Source: 

 

The processes that underlie this distinction, and the dangers that consumers 

must be mindful of are vague. For example, shrimp industry narratives also stress the 

relatively low inspection rates of imported shrimp products, indicating that only a small 

number of shrimp are tested. The dangers of smuggling and murky supply chains are 

highlighted, including indications that farmed shrimp come surreptitiously from China 

(See figure 4.17). Framing the commodity chain as opaque and unreliable undermines 

the legitimacy of both internal governance, and state regulation. If the consumer cannot 

be sure where the shrimp come from, or what dangers they harbor it is not possible to 

seek out safe or high quality alternatives. 



 

 
233 

The dangers presented by the lack of inspection tend to be vague, but 

establishing uncertainty is the narrative goal of these effort. Farmed shrimp come from 

human managed facilities and cross great distances so the consumer cannot be certain 

what potential dangers they pose. Complicating this narrative project is that scientific 

consensus does not generally indicate a health hazard from consuming farmed shrimp, 

nor directly from shrimp diseases. This is due both to the specific pathologies of major 

shrimp diseases and the fact that diseased shrimp do not frequently enter the supply 

chain. Even if diseased shrimp posed a threat, they are likely to be discarded at the farm 

level as farmers are unable to sell them given the ample healthy alternatives that 

aggregating firms can select from. This does not prevent the use of disease as a narrative 

element, but it does limit the ways it can be used. Disease is highlighted as it is argued to 

reflect qualities of the farmed production process more broadly. Disease comes from 

uncleanliness and bad practice, and so even if the disease itself is not a threat, it is an 

indication that farmed shrimp come from unsanitary conditions.   

As such, industry representations often turn from the disease itself to the various 

agents used to combat it-antibiotics, chemicals and fertilizers. The framing of farmed 

shrimp as a form of agriculture, a form that comes with traditional issues surrounding 

agriculture, is central to these narratives. Overcrowding This approach serves to frame 

the problems of shrimp farming in the context of other, more familiar agricultural 

controversies. Overuse of antibiotics or concerns about pesticide safety are frequently 
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contested controversies that offer, an array of discursive resources for capture fishers to 

draw on. The syringe is a common visual trope, often filled with a green or brown liquid 

(See figure 4.17). Specific chemicals or classes of chemicals are mentioned (antibiotics, 

fungicides etc.), but generally these narratives seek simplicity and clarity: farmed shrimp 

may contain chemicals and wild shrimp presumably do not.  

 

 
Figure 4.17: Chemically laden shrimp, surrounded by microbial script. Source: Bloomberg 2016 
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The pond again emerges as an important site, with the very nature of enclosure 

figuring heavily into narrative structure. Ponds are depicted as unnatural, and enclosure 

equated with stagnation and uncleanliness. The pond figures into aspects of material 

quality, but also as a manifestation of what is normatively wrong or unnatural about 

aquaculture production. These constructions stand in stark contrast to ideas of 

biosecurity in the shrimp industry, which position ponds as controlled, and potentially 

very clean environments. Within the aquaculture industry these constructions function 

internally, underlying a broad set of management activities. The pathogen-free nature of 

properly managed ponds is core to self-conceptualizations of best practices and industry 

progress. Capture shrimpers actively seek to leverage ideas about what is natural to 

break this association between enclosure and cleanliness. The persistent nature of 

disease serves as a form of evidence, if indeed ponds are clean and safe, why is disease 

persistent? 

The implicit argument is that biosecurity at the pond level is not enough to 

ensure consumer safety, and may in fact be what is jeopardizing it due to links between 

biosecurity. The burden of biosecurity efforts thus falls on the consumer country, and 

since imports are not properly scrutinized within this narrative, onto the consumers 

themselves. It is through appropriate choice that consumers can avoid the problems of 

shrimp ponds, disease and other contaminants.  
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Figure: 4.18: The unnatural qualities of pond raised seafood are directly compared to wild 
seafood, the world natural appears five times in the poster. 
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4.3.4 Disease and National Identity 

Economic nationalism is a well-established phenomenon in studies of consumer 

preference (Baughn and Yaprak 1996). The intensity of nationalist sentiment has been 

found to be a predictor of consumer choice for a variety of domestic products categories, 

including seafood (Shoham et al. 2006, Lambert et al. 2008). Two major elements of 

economic nationalism are identified, consumer ethnocentrism, which seeks to protect 

domestic economies by favoring local products, as well as national identification, which 

is socio-cultural in nature (Verlegh 2007). Shrimp marketing narratives make direct use 

of both elements. Calls to support local economies, communities, and traditions are 

widely present in seafood narratives, including for shrimp. There is some evidence to 

suggest that in the seafood sector identity-based forms of economic nationalism function 

more strongly in closer proximity to communities that rely on the product in question 

(Lambert et al. 2008). In a survey of consumer preferences Gulf Coast residents 

responded more strongly to measures of nationalism than did residents of the Midwest 

(Lambert et al. 2008). This may in some ways be surprising, as the practical ramifications 

of buying local might be more observable or impactful to these communities. However, 

results may suggest that the stronger level of self-identification in nearby communities 

drives a greater level of cultural or psycho-social connection to domestic producers.  

Disease enables invocations of biological nationalism as first referenced in 

Chapter 1 (Caduff 2014). This version of biological nationalism builds on notions of 
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quality, stressing the relative lack of safety and standards abroad, but goes further to 

equate these differences in quality to innate elements of national identity. These 

representations are at times overt, as can be seen in Figure 4.19, a handmade poster on 

display in the window of a North Carolina Seafood processor. A notably tall, muscular, 

ball cap wearing American shrimp engages in a fight with a farmed shrimp that exhibits 

a host of racial stereotypes, as well as a green and blue mottling meant to suggest 

disease. The equation of shrimp to immigrants or aliens further evokes ideas of the need 

for biological security. Consumer advocacy groups and business publications propagate 

some of this imagery, as seen in a particularly overt example from a Consumer Reports 

guide on shrimp choice in Figure 4.20. 
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Figure 4.19: An illustration from a North Carolina shop window brings together a variety of 
visual metaphors. 

 



 

 
240 

 
Figure 4.20: A shrimp arrives at customs, apparently with valid documents. Source: Consumer 
Reports 

 

Economic nationalism provides a potential pathway for U.S. shrimp producers to 

differentiate products that is not based on material qualities. However, disease presents 

a pathway to combine ideas of nationalism with the physical properties of foreign 

shrimp. The persistence of disease as a problem constrained to aquaculture, which is 

currently almost exclusively an activity of foreign producers provides strength and 

simplicity to these narratives. The underlying complexities of the role of aggregating 

firms, restaurants and the consumer in driving these patterns give way to a simple 

narrative wherein American shrimp are healthy shrimp. The history of the development 

of SPF stocks, and the role of American researchers in the creation, privatization, and 



 

 
241 

sale of these shrimp reveals an underlying contradiction in these characterizations of the 

production network. Instead, the problems of aquaculture and its drivers are located 

externally, allowing for simple and effective narratives of national competition (Figure 

4.21) 

 

 
Figure 4.21: Raising Shrimp tells the story of the rise of industrial aquaculture amid “exotic 
bacteria and jungle laboratories”, where it is treated “as if it were just another commodity.” 
Source: Raising Shrimp 
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4.4 Conclusion 

The shrimp aquaculture industry works to eliminate and remove disease, both 

from the production process and from consumer experience. Wild capture fishers seek 

to reconnect shrimp and disease, to restore the hybridization that occurs at the site of 

production but is stripped away through the value chain. In doing so U.S. fishers hope 

to differentiate their products from imported farmed shrimp, recapturing price 

premiums and fighting back against harmful changes to the market. The reconnection is 

inherently political, as wild capture fishers enroll disease to create narratives that are 

attuned to their own discourses and livelihoods. The goal of reconnection is ultimately 

to make sense of disease in the context of pressured livelihoods; to create a place for 

disease that can be apprehended and managed to establish new forms of identity among 

wild capture fishers.  

Disease can take multiple forms even within smaller geographic scales. Agency is 

not a static quality; it is a product of relationships, changing over time as actors and 

linkages shift. Outbreaks that may constitute a significant supply disruption in the short 

term can be washed out by broader market trends as the scale of time increases. An 

analyst that examines a declining Louisiana coastal town may include that disease 

appears to exert little influence; its impacts have not stopped changing livelihoods. In 

the same month, an observer viewing signs by those same fishers at a protest in Baton 

Rouge would note the prominence of disease in these materials, and the centrality of 
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disease and safety in fisher narratives (see image X.X). Both observers are correct, 

disease can and does simultaneously have significant agency in shaping the political 

strategies of fishers, while also offering little or temporary change to broader trends. The 

temporal scale of disease is clearly important here, so too is the specific site of research. 

Disease’s agency may loom large in political forums, but within the household economy 

become dominated by more stable trends, and other drivers of livelihood outcomes. 

Where aquaculture has been surrounded by discourses of growth and possibility, 

wild capture fishing has been characterized by discourses of defense, against threats as 

varied as industry consolidation, stock depletion, climate change, and changing global 

economies. The ambitious and open futures of aquaculture are frequently replaced by 

anxiety and uncertainty over long term viability. The priority of the industry is not 

organized around driving further growth and intensification, but preservation and 

adaptation in the face of change. At a fundamental level, significant production growth 

is not possible in wild capture fisheries. This distinction structures much of the way the 

two groups of producers interact with the broader network. 

Market integration is itself a result of social choices-the economic relationships 

between prices are driven by aggregate consumer preferences, as well as by the 

structure of markets and distribution networks that make certain types of shrimp 

available, and promote them to consumers. Like disease, market integration is not an 
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external, a priori driver of outcomes, but constituted by realities and choices within the 

space of shrimp production.  

Outbreaks stimulate political action by capture producers who hope to harness 

the narrative power of disease to combat broader trends towards consolidation, price 

decrease, and market integration. The same qualities of disease that make it easy to for 

the aquaculture industry to mobilize against also make it useful for capture producers. 

Here too disease is an object without political allies, perhaps even more so in the U.S. 

case due to its alien nature. Highlighting the presence of disease in cultured shrimp is a 

means to dis-integrate these markets, to attach a tangible and familiar distinction 

between domestic capture and foreign cultured shrimp. Aquaculture producers seek to 

separate the pairing of shrimp and disease through biosecurity, improved management 

practices, and control of the supply chain. Wild capture producers seek to re-unite 

shrimp and disease, to link shrimp back to the pond and conditions of production. The 

re-unification is primarily discursive. Temporality also matters in the political arena; 

disease may serve as a useful narrative tool at a given moment, but this usefulness may 

erode as patterns of trade and consumer preference change. It can be called upon or 

disregarded, shaped and drawn from as a resource for attempting to influence the world 

according to certain ideas, while disease is simultaneously influencing the world in 

ways outside of human control. 
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Though disease may introduce uncertainty into aquaculture, at a fundamental 

level aquaculture production offers greater control over the production process, and as 

such allows producers to capture certain efficiencies and tailor their production to suit 

consumer demand and the structure of markets. The drastic increase in supply of 

shrimp afforded by this control has driven a long term decrease in price and a transition 

in shrimp markets to a higher volume status quo. However, the effects of production 

control extend beyond an increase in supply; farmed shrimp can be produced regularly 

throughout the year, without concern for closed seasons, regulatory change, or other 

market disruptions. Furthermore, farmed shrimp bring greater uniformity of size and 

species, and so are more amenable to inclusion into global production networks that 

benefit from consistency in distribution and economies of scale. Shrimp aquaculture, 

with its increasingly vertically integrated and intensive practices is more readily 

amenable to a global food system based on large scale agriculture and international 

trade than are capture fisheries.  

As explored in the second half of this chapter, market conditions influence the 

prominence of different narratives in producer’s political engagement. Shrimp fishers in 

the U.S. have limited ability to directly influence the structure of production networks, 

but they can interact much more directly with consumers. This pathway forms an 

important political channel for producers to attempt to reduce the negative impacts of 

globalization and integration on their livelihoods. There are limited avenues available 
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for wild capture producers to change the material aspects of their production, but they 

can introduce dynamism into their discursive strategies. Disease is a metaphor in a 

vocabulary of resistance, reflecting not only material properties but an array of 

associated concepts. It is at times difficult to ascertain where conceptions of disease, 

cleanliness, production values or producer identity begin and end, because ultimately, 

they serve the same purpose within adaptation strategies, to change connections with 

global production networks.  
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5. Conclusion 
Disease wields immense influence on the relationships, actions, discourses and 

well-being of human actors, shrimp, and capital throughout the production network. If 

we understand agency as the ability to generate effect through relationships, disease has 

agency. The agency it possesses is multiple; killing shrimp is the starting point of this 

agency, but it is not the end. 

It creates both direct material loss on an immense scale, while shaping human 

response, development trajectories, and technical practice. Disease impacts global prices, 

and serves as a metaphor for combatting the aquaculture industry that it emerged from. 

Disease, as an epizootic problem, is expressly anthropogenic. Shrimp ponds 

create the conditions of possibility for pathogens to drive massive material effects. These 

ponds, and the massive amount of land clearance and environmental engineering they 

entail at first may strike the observer as an example of human control, perhaps of the 

Anthropocene. Whether that control is viewed as growth and progress or excess 

depends on the observer; multiple things can be true.  

However, a closer examination of the way ponds are constructed, the species of 

shrimp that are grown, and what human and environmental changes necessary to 

protect shrimp from disease reveals the space of the pond to be one of complex 

interaction. Humans interact with disease in many ways-from conflict and exclusion to 
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making livelihoods from it. Whether through its direct presence in ponds or through the 

maintenance of its exclusion disease is always present. 

The central paradox of disease management becomes clear, in the shrimp pond 

humans have engineered ecosystems perfect for the flourishing of pathogens; shallow, 

brackish, nutrient rich systems, exposed to the open air. At the same time, they are 

engaged in a costly multi-decade struggle to control and eliminate the very organisms 

they have allowed to emerge as globally distributed species. Here the illusion of shrimp 

production as a distinctly human biosocial space is replaced with one where humans, 

shrimp, and pathogens inhabit and shape a complex set of interspecies relationships. 

Anthropogenic activity has created the conditions of possibility for shrimp disease, 

while the diseases have shaped human actors and their actions in profound ways. 

Classes of people are ranked and remade, certain forms of knowledge valorized, certain 

logics of production entrenched, and vast amount of capital made and lost due to 

disease. 

Despite years of effort disease remains a challenge that the shrimp aquaculture 

industry is oriented around. Disease management is critical to the future of the industry, 

and disease management is possible only through an industry defined by increasingly 

intensive and vertically integrated production. It is a vision of how to make shrimp a 

competitive profitable food commodity, and the dominance of this project underlies 

disease prevention efforts. Disease management has a purpose and its purpose is 



 

 
249 

growth. Growth cannot be accomplished without intensification and industry 

restructuring. Disease management and development become intertwined, they are 

mutually necessary to sustain the expansion and increased efficiency of the industry. 

Possible futures are outlined and pursued in the context of disease, it is a “world 

defining” creature operating in overt ways, but its effects have become internalized into 

conceptions of aquaculture (Blanchette 2015).  

In Chapter 2, we saw that the adoption and implementation of BMPs and the 

promotion of biosecurity has greatly reduced risk for a number of diseases and 

facilitated rapid expansion and intensification of shrimp production. However, the 

promise of human control over shrimp and disease that would come with vertical 

integration has been unevenly realized, and at times completely upended as new 

epizootic disease events have emerged from within the sterile and separated spaces of 

production created by biosecurity measures. Industrial shrimp farming has yielded a 

new anthropogenic ecosystem, with its own flows of energy and materials and vectors 

connecting diverse habitats, and pathogens have readily adapted to make use of these 

new niches.  

The rise in biosecurity discourse in aquaculture can be traced to the growing 

acceptance that, “once a pathogen or disease agent is introduced into a region and 

becomes established in the natural environment, there is little or no possibility for either 

treatment or eradication (Bondad Reantaso et al. 2005).” Given that disease is ubiquitous 
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and cannot be treated, it must be first eliminated from a space, and then kept out 

through consistent practice. Underlying this reality is the fact that many diseases have 

been spread through the introduction of domesticated shrimp stocks to new areas as 

aquaculture has expanded globally (Lightner et. al 2012, Cock et al. 2017). The need for 

adopting strict biosecurity is at least in part an outcome of aquaculture industrialization 

and intensification. The reservoirs of pathogens in ambient environments are 

unintentionally shaped and modified by the same industry that controls them within 

ponds. The need to maintain the borders between productive and ambient spaces stems 

from a history of inseparability. 

While disease can destroy immense amounts of wealth, it also creates demand 

for services and structures that differentially advantage human actors. The disruptions 

caused by disease create new opportunities for capital accumulation and consolidation 

of power. Escobar (2011) and other post-modern critics of development have argued, 

such “abnormalities” can drive corporate interests, creating new frontiers of capitalist 

expansion. The ability to respond to disease is not uniform, and so the very existence of 

disease has driven the industry towards a more vertically integrated model, with fewer 

owner-operated farms to allow for easier implementation of BMPs and biosecurity 

measures. Larger corporations are inherently more able to deal with risk by dividing 

their interests between different geographic areas, so a single outbreak can impact only a 

portion of their production. This expansion and diversification of farming locations has 
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been common, both to increase the quantity of production, and to allow for flexible and 

consistent sourcing to large aggregating firms. As the industry became more resilient to 

a wide variety of diseases it also became increasingly standardized and interconnected, 

shifting the array of risks and vulnerabilities farmers face. 

Numerous contradictions and tensions emerge, disease is frequently either 

explicitly or implicitly situated externally to production networks, a threat to be 

measured, prevented, and mitigated. Though the physical presence of disease in farms is 

acknowledged, it is conceptually separated from structural understandings of the 

industry. It is viewed through the lens of its threats to “the pond” rather than as a 

constituent part of industrial aquaculture that has persisted since its emergence. 

Research into the social and political role of disease is limited, both in terms of 

governance and how disease shapes the structural elements of shrimp production. Even 

more rare is the acknowledgement that disease is an outcome of aquaculture as much as 

it is something that impacts aquaculture.  

In Aceh in Chapter 3, we see the manifestation of this contradiction, as 

intensification is the answer to the problems of disease that developed from intensive 

aquaculture. Intensive aquaculture did not create the pathogens, but it played a 

significant role in their emergence as social problems, and their spread around the globe. 

It is not an impossible reality that intensification is its own solution. It seems be that the 

best way to protect from disease is to adopt BMPs and partner with firms that can 
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render services. This is not an inherently bad thing, but it does suggest a path 

dependency and an inability to pursue alternative production strategies even if they 

should be desired.  

Chapter 3 also demonstrates the agency of human actors, as farm agents shape 

how farmers interface with the production network, mediating these encounters 

through their own lenses. Industrial aquaculture and disease are not monoliths that 

farmers fit into as cogs. Again, the pond is a place of encounter, where local agents with 

unique knowledge and goals serve as the articulation of the “firm” in an abstract sense. 

The personal relationship between farmer and agent shapes much of the actual 

implementation and day to day maintenance of biosecurity. Farmers don’t encounter 

disease in isolation, but as part of a network and can take advantage of the network, 

even as new risks and challenges are introduced. 

In Chapter 4 we see that disease is a global issue, impacting wild shrimp 

production through integrated markets and global trade. Market integration is itself a 

result of social choices-the economic relationships between prices are driven by 

aggregate consumer preferences, as well as by the structure of markets and distribution 

networks that make certain types of shrimp available. Like disease, market integration is 

not an external, a priori driver of outcomes, but constituted by realities and choices 

within the space of shrimp production. In Chapter 4 we find that although disease 
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increases shrimp prices, these increases exist in a context of falling prices and livelihood 

threats, that render it meaningful as a narrative element.  

Disease outbreaks stimulate political action by capture producers who hope to 

harness the narrative power of disease to combat broader trends towards consolidation, 

price decrease, and market integration. The same qualities of disease that make it easy to 

for the aquaculture industry to mobilize against also make it useful for capture 

producers. Here too disease is an object without political allies, perhaps even more so in 

the U.S. case due to its alien nature. Highlighting the presence of disease in cultured 

shrimp is a means to dis-integrate these markets, to attach a tangible and familiar 

distinction between domestic capture and foreign cultured shrimp. Aquaculture 

producers seek to separate the pairing of shrimp and disease through biosecurity, 

improved management practices, and control of the supply chain. Wild capture 

producers seek to re-unite shrimp and disease, to link shrimp back to the pond and 

conditions of production. The re-unification is primarily discursive. Temporality also 

matters in the political arena; disease may serve as a useful narrative tool at a given 

moment, but this usefulness may erode as patterns of trade and consumer preference 

change. It can be called upon or disregarded, shaped and drawn from as a resource for 

attempting to influence the world according to certain ideas, while disease is 

simultaneously influencing the world in ways outside of human control. 
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 It becomes difficult to separate disease from the other parts of the network: 

humans, shrimp, development, intensification, and industrialization. We have not seen a 

shrimp industry without these elements, the domestication of shrimp for commodity 

scale food production is relatively new, and the relationships between these elements 

dictate how shrimp production occurs and emerges. Shrimp aquaculture cannot be 

understood without shrimp disease, and this is instructive not only for understanding 

the shrimp industry, but other resource commodities. 
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