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Fisheries and aquaculture policy in the United States exhibits a peculiar duality.
Commercial fishing is functionally open-access, heavily subsidized, and regulated by a
federal bureaucracy staffed in part by fishing industry representatives. Marine
aquaculture, in contrast, is effectively forbidden. Today there are no functioning fish
farms anywhere in the federal waters of the United States, largely due to a regulatory
environment that discourages applications for aquaculture permits. This bifurcated policy
does not seem to be dependent on any specific environmental or economic rationale.
Instead, this policy appears to be the product of a series of individual assumptions and
policy choices that may have been initially reasonable, but have since accreted into an
unworkable whole. This dissertation consists of a series of unique, but thematically
connected research projects designed to examine current U.S. policy on aquaculture and
fishing in the United States, and the assumptions that inform that policy, with the goal of
informing a more consistent treatment for these two modes of seafood production.
Chapter 1 introduces the dissertation by reframing the discussion of aquaculture and
fishing, by examining the global importance of aquaculture as a productive system, and
by discussing the blurring line between fishing and aquaculture. This chapter also
provides a roadmap for the rest of the dissertation. Chapter 2 examines the federal

fisheries management system in light of historical reality and public choice theory.



Chapter 3 describes the nutrient footprint of an offshore aquaculture facility. Chapter 4
uses disclosures from the federal lobbying disclosure system to examine the patterns of
advocacy around aquaculture and fishing in the U.S. Congress and administrative
agencies. Chapter 5 concludes the dissertation with a few thoughts on the value of
interdisciplinarity in pursuing further research into aquaculture and fisheries policy in the

United States.
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Chapter 1
An Introduction

Why Study Aquaculture?



1.1 The Disconnect

In 2012 the world quietly passed a major milestone: For the first time in human
history aquaculturists produced the majority of the world’s seafood (FAO, 2012;
Campbell and Pauly, 2013). After decades of steady ascent, fish farmers (and shellfish
farmers, crustacean farmers, algae farmers, etc...) had become as important to the world’s
food production system as fishers." That same year, the academic journal “Marine
Policy”, which bills itself as “the leading journal of ocean policy studies,” published
exactly 2 articles on aquaculture.” Fishing, meanwhile, received a bit more attention. In
2012 Marine Policy published at least 44 articles focused on fisheries management and
policy.’ Aquaculture, now dominant on the world stage, was nonetheless relatively
uninteresting to a major peer-reviewed journal focused on managing ocean resources.

Why the disconnect?

Perhaps it is because there is a romance about fishing that attaches to no other
occupation. Fishing is Christ and St. Peter, Hemingway and Santiago (Hemingway,
1952). Fishing is the eternal struggle between humanity and the elements; it is brave men
going down to the sea in their boats to do works on great waters and in perfect storms

(Junger, 1997). Perhaps it is nostalgia. Fishers are the last professional hunters in our

! In this essay the term “fish” is used to denote all types of aquatic organisms, including

crustaceans, bivalves, algae etc... The terms “Fisher” and “Fish farmer”, similarly, are used to denote
individuals who capture or farm any type of aquatic organism. Finally, seafood is also used in its most
generic sense throughout this essay, and refers to any aquatic organism, whether marine or freshwater in
origin, consumed as food by human beings.

Based on a review of titles published over a recent 12-month period in 2011 and 2012 in the
Journal of Marine Policy, Volume 35(3) through Volume 36(2).
3 This is a somewhat imperfect metric. For this literature review, I chose to count as “fishing”
papers only those whose connection to commercial fishing could be gleaned from the title alone. I followed
the same protocol for “aquaculture” papers. This may have understated the journal’s fishery-centric
outlook, as certain subjects that relate at least tangentially to fisheries management (e.g. Marine Protected
Areas, recruitment rates) were not counted per this methodology.



society, bringing us the last wild food on earth (Greenberg, 2010). They are a Winslow
Homer painting etched into our collective consciousness, a yellow rain slicker and a
white beard, and a connection to a past where we knew and understood where our food
came from (Homer, 1883). Perhaps it is because the fishing industry is in decline that so
much attention attaches to it. Since the mid-1990s global landings have been flat and
some believe that they are actually falling, the decrease masked by chronic over-reporting
(especially in China) and bad record keeping (everywhere else) (e.g. Pauly and Froese,
2012). Or perhaps it is the tragic aspect of fishing: the sense that the circumstances of the
fleet are more or less beyond our control and that some original sin has fated the industry
to a final demise.*

Whatever the precise reason, the basic facts are clear enough. Most scholarly
effort connected with seafood production focuses on fishing. Everywhere in the world
academics worry about fishing in incredible detail: how to count the fish (e.g. Francis,
2011); how to get fishers to fish less (e.g. Pascoe et al., 2012); how to fish more
efficiently (e.g. Dunn et al., 2011); how to regulate fisheries (Daw and Gray, 2005); how
to get fish to come back after they’ve been overfished (Worm et al., 2009). This is all
good work and it all needs to be done, but it is aquaculture that will put food on the plate
in the years to come.

This essay will focus on the growing importance of aquaculture both as a
component of the global food production system and as an agent of environmental
change. This essay will also argue that aquaculture is currently neglected by the scientific

and environmental policy academies in the United States and beyond and make a case

4 The most tragic part of the Tragedy of the Commons is the inexorableness of it all. As Garret

Hardin famously wrote, “ruin is the destination toward which all men rush, each pursuing his own best
interest in a society that believes in the freedom of the commons.” (Hardin 1968:1244).



that increased scholarly attention should be devoted to the subject. In Section 2, the rise
of aquaculture in the global fisheries economy will be discussed. Section 3 will explore
the degree to which the fishing and aquaculture industries have become integrated and
should be treated as such. Section 4 will outline the ways the aquaculture industry is
impacting the outside world. Section 5 will present a few data points that illustrate the
degree to which these changes are going unnoticed by the scientific and policy

academies. The essay will conclude in Section 6.

1.2 Farmers Ascendant

The reality of modern fishing is a bit different from the romance of it. Today
fishing (at least in the developed world) is the province of industry. Fleets are huge and
mechanized and often operated by fishers sitting in air-conditioned deckhouses, coffee in
hand. Fishers chase their prey with sonars and helicopters and process the catch right
onboard (e.g. Dewer, 1983). Cod and Haddock and whatever else shows up in the net are
turned into frozen brown blocks of protein and shipped to gleaming glass cases thousands
of miles from the nearest ocean. Despite (or, in reality, because of) all of the industrial
creativity being applied to the problems of harvesting wild fish faster and more
efficiently, the fishing industry is suffering. After decades of steady increases, global
landings have stagnated (FAO, 2012). The world’s virgin fisheries have all been found
and they have all been exploited (Pauly, 2008). The serial overfishing that drove the

boom of the late 20™ century is no longer possible unless the fleet fishes all the way down



to jellyfish (Pauly and Palomares, 2005).> Many of the world’s oldest and most venerable
fisheries have collapsed and it isn’t clear that they will ever recover (Hutchings and
Reynolds, 2004). The ocean, in other words, is probably giving all the wild fish she can
give.

Nonetheless, demand for seafood is growing. To some degree it is a matter of
simple demographics. The world’s population currently stands at just above 7 billion
people and demographers believe that this number will rise to at least 9 billion by the
middle of the 21 century (Lutz and Samir, 2010). Every one of these individuals, if
current trends hold, will grow up to consume somewhere in the vicinity of 19 kg of
seafood per year (FAO 2012, p.34). It is more, however, than just the headcount. It is an
issue of taste as well. As nations and societies become wealthier (as many are currently
doing) their per capita consumption of animal protein tends increase (Delgado, 2003;
McMichael et al., 2007; Herrero, 2009). This shift, in turn, implies that the global per
capita consumption of seafood is likely to increase over time, further adding demand to
the system. The likely result of all these demographic and social shifts will be more
people eating more seafood.

None of the needed increase in supply will come from the deck of a fishing boat.
It will all come from a farm. Since the early 1980s, aquaculture has been steadily
increasing its share of the world’s seafood supply (FAO, 2012). Beginning with several
species of carp (Chaudhuri et al., 1966) and moving on to shrimp (Rudloe and Rudloe,

2010), salmon (Keller and Leslie, 1996), oysters and other shellfish (McHugh 1972, p.

> Not all agree that fishing is intensifying at lower trophic levels, and argue instead that fishing is

increasing at all trophic levels (e.g. Branch et al. 2010).



591), and even macroalgae (seaweed) (Drew, 1949)°, the seafood farming business has
become a kaleidoscopic bazaar of new species, new techniques, and new markets. Today
nearly every type of aquatic organism consumed by the world’s seafood eaters is
considered a potential candidate for farming. Firms have experimented with everything
from the ancient staple fish cod (Gadus morhua) (e.g. Trippel et al., 2008) to the exotic
sablefish (Anoplopoma fimbria) (Whyte et al., 1994). Farms are onshore, nearshore, and
offshore. They are constructed using a variety of technologies, from simple bamboo fish
pens placed near traditional fishing grounds to 15,000 m’ submersible cages made of
steel and high strength polymers anchored miles from the nearest shore (e.g. Benetti and
Welch, 2010). All this foment and energy in the aquaculture community has led to farms
becoming the world’s dominant platform for seafood production (FAO, 2012; Campbell
and Pauly, 2013). More than 60 million tons of fish, crustaceans, shellfish and other
aquatic organisms are grown each year, a total that amounts to more than half the world’s
annual supply of seafood (FAO, 2012).” This trend is evident too in the types of seafood
consumed in the United States. In the 1960s and 1970s seafood was cod and clams,
caught wild. Today the average U.S. seafood enthusiast still eats cod and clams, but

farmed shrimp and salmon are now the dominant species consumed (Valderrama and

6 Dr. Kathleen Drew (1949) mastered the life cycle of Porphyra in the late 1940s and early 1950s.
Today Porphyra (a seaweed) is cultured on an industrial scale in Japan. In the city of Uto Japan, there is a
shrine to Dr. Drew and an annual festival celebrating her achievements.

’ It should be noted that global landings of wild fish remain higher than the total farmgate
production of the aquaculture industry. Approximately 30% of this catch, however, is used for non-food
purposes (mostly reduction to fishmeal and fishoil for the aquaculture industry). Once this 30% of non-food
fish are backed out, the remainder used for human food is less than the aggregate global supply of farmed
product (FAO 2012).



Anderson, 2008; NOAA, 2014).® The old ways of producing seafood are (and will always

be) important, but like it or not, the farmers are coming.

1.3 Harvesting and Producing: The Integration of Aquaculture and Fishing

All of the aquaculture discussed in the previous section might be seen as apart
from the natural world, a more self-contained system than fisheries, and one that does not
rely as heavily on the vagaries of ecosystems and their year-to-year fluctuations. That is
perhaps partially true (aquaculturists wish it were entirely true) but the truth is that
aquaculture is increasingly integrated with both the natural and the human component of
fishing (e.g. Anderson, 2002). In many parts of the seafood production system today
aquaculture and fishing are simply different phases in a larger process and it is no longer
possible to understand one without understanding the other.

Consider a few of our favorite “wild” seafood items. In Alaska and all along the
west coast of the North American continent, a large percentage of the pink salmon
(Oncorhynchus gorbuscha) caught wild were in fact spawned at a state-owned hatchery
and then released (e.g. Hilborn and Eggers, 2000). After a few years at sea the fish
returned to their natal streams (or at least the streams they were released into after they
left the hatchery) where they were harvested by commercial fishers. Thus, these salmon

were harvested using the traditional techniques of the commercial fishing industry but

8 According to NOAA (2014), clam meat per capita consumption has remained steady in the United

States at approximately 0.3 to 0.5 1bs per person per year since 2004. Cod consumption has also remained
constant at approximately 0.5 to 0.6 Ibs per person per year. Today shrimp is consumed at a rate of
approximately 3.5 to 4 Ibs per person per year, while salmon is consumed at approximately 2.5 lbs per
person per year. Most salmon and shrimp in the United States are imported from farms abroad.



they were produced using aquaculture technology.’ Bluefin tuna (Thunnus thynnus) are
another example. Off the southwest coast of Australia and in the Mediterranean Sea, wild
juvenile and adult bluefin tuna are herded (almost literally) (e.g. Costa et al., 2009) into
giant pens where they are fed (fattened) for a period of weeks or months until ready for
the market or, in some cases, until the market is ready for them (e.g. Mylonas et al.,
2010). At the appointed hour the fish are harvested and sent to buyers. Here the situation
is essentially the reverse of the salmon example above: the tuna are “produced” as part of
a traditionally managed fishery, but they are harvested and brought to market using
aquaculture techniques. Even some truly “wild” fisheries are in fact the progeny of
aquaculture operations. Tiger shrimp (Peneaus monodon), for example, have escaped
from farms all over the world (including in the USA) and are now fanning out into the
world’s tropical and subtropical oceans (Fuller et al., 2014; Sandoval et al., 2014). There,
due to their aggressive behavior and ecologically flexible life history they are becoming
established as independently reproducing populations. This has led (in some instances
anyway) to fishers targeting them in their own right (Gloria et al., 2013). In Nigeria, for
example, local shrimpers are now marketing “Tiger Prawns” for sale to local and
international markets. "

The integration of fishing and aquaculture might also be viewed as a continuum.
At one end of the continuum is closed system aquaculture, dependent entirely on human

created environments and exogenous provision of manufactured feeds. At the other end

’ The exact magnitude of the catches of fish from hatchery-reared fish are not known but they are

likely considerable. Biologists warn that hatchery-reared fish can in many instances be so successful that
they can replace wild populations (Hillborne and Eggers, 2000).

10 International seafood brokers are even advertising Nigerian wild caught “Tiger Prawns.” Eating
these shrimp, they assure you, is an act of ecological stewardship. You are fighting back against invasive
species. See Seafoods.com http://www.seafoods.com/product/279-wild-nigerian-tiger-prawns. Last
accessed March 1, 2015.



of the spectrum is fishing, dependent entirely on natural systems for the health and
wellbeing of the animals to be harvested. In between are a range of different seafood
production systems loosely defined as ranching. Ranching systems all have in common
that they combine some of the controlled aspects of closed system aquaculture with the
more stochastic features of fishing, and they are more common that you might think
(Anderson, 2002). That most iconic of American seafood items, for example, the lobster
(Homarus americanus) is a example of this phenomena. In the Gulf of Maine, the lobster
population is thriving and has been for years (Boudreau and Worm, 2010). This bounty,
however, is probably not the result of good fisheries management. Instead, the enduring
resilience of the lobster stock is probably the result of both an extirpation of the
ecosystem’s high trophic level predators (i.e. cod, harvested via commercial fishing) and
a food subsidy provided to the lobster population in the form of bait in traps (Boudreau
and Worm, 2010; Grabowski et al., 2009; Steneck et al., 2011; Saila et al., 2002).
Lobsters are thus relieved from predation from above, and, in their early life stages (when
they can come and go from cages without hindrance) they are provided with a steady
supply of food (Grabowski et al., 2010). Thus, inadvertent though it may be, Maine
fishers are probably engaged in some basic lobster husbandry by feeding their young and
protecting them from predators. In fact, though it would probably anger some to put it so
bluntly, the entire Gulf of Maine ecosystem might be thought of as an aquaculture
facility: a giant, low-intensity, low-tech, cooperatively managed, lobster nursery.

Or consider modern salmon farming, the most technically advanced version of

aquaculture operating in the world today. Salmon farms today are efficiently organized,
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vertically integrated and highly automated (e.g. Oppedal et al., 2011)."' They rear
animals that have been selectively bred for generations and use feeds that are the product
of extensive nutritional research (e.g. Fleming et al., 2002; Mundheim et al., 2004). Yet,
even these systems, located at the extreme end of the fishing-aquaculture spectrum, are
not independent of the natural variability that defines fishing. This is because salmon
farms use feeds manufactured from fishmeal and fish oil that are in turn processed (or
“reduced”) from wild-caught small-pelagic fish such as sardines and anchovies (Welch et
al., 2010). In fact, about 30% of global fisheries landings are destined to be reduced to
fishmeal and fish oil each year, the majority of which will be used as the main ingredient
in a variety of aquafeeds (Tacon and Metian, 2008; Welch et al., 2010:241; Olsen and
Hasan, 2012). Thus, wild-caught fish are in essence the raw materials that are fed into the
salmon farming process, meaning that salmon farming is not divorced from fishing. In
fact the two are inextricably tied. Salmon farming could be described, in fact and without

too much exaggeration, as little more than a system for value-added anchovy processing.

14 Beyond the Cage Rim: A Few Points About Aquaculture’s Impact Beyond

Farm and Fishing Boat

The point of this brief discussion about the integration of fishing and aquaculture
is not to describe all the ways in which the two systems are linked (there are more!), but
to highlight the fact that it is no longer possible to understand either in isolation. Both are

a part of a global system, impacting one another in dynamic and often unexpected ways.

1 Oppedal et al. (2011) describe some of the infrastructure and technology in use on modern salmon

farms.
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Beyond the cage and the pond, aquaculture has begun to have profound effects outside
the world of seafood production. This is an industry that affects everyone, everywhere,
regardless of their affinity for seafood.

First, the aquaculture industry is a significant consumer of agricultural
commodities. A wide variety of crops (e.g. soy, corn, sorghum, canola, etc...) (Flores-
Nava, 2007), as well as the aforementioned fishmeal and fish oil, are produced in bulk for
the aquafeed industry (Tacon and Metian, 2008; Welch et al., 2010; Olsen and Hasan,
2012). As the demand for these commodities increases, prices move up (Flores-Nava,
2007, pp. 66-67). This can have unexpected impacts on global markets and environments.
Beginning in the 1980s, for example, the rapidly growing shrimp and salmon industries
began pushing demand for fishmeal higher (Hardy, 2010). Existing users (e.g. pork and
poultry producers) found themselves gradually priced out of the fishmeal market by
aquaculture firms who considered fishmeal a necessity for their operations (Hardy
2010)."? Today, the aquaculture industry consumes nearly 60% of the world’s supply of
fishmeal and almost all of its fish oil (Tacon and Metian, 2009). Former fishmeal and fish
oil users have had to shift to alternate sources of protein, such as soy, which in turn has
helped drive up prices for and production of these commodities, all of which carries its
own set of cascading environmental and market effects (Hardy 2010, pp. 772-773; Asche
etal., 2013)."°

There are also more direct interactions between fishing and aquaculture, both in

the market and in the real world. In the market, aquacultured products can be a substitute

12 Hardy (2010) describes a durable rise in the fishmeal pricing ranges from $400-900/ton prior to

2006 to $1,100 - 1,500/ton since).

13 Both Hardy (2010) and Asche et al. (2013) assert, in essence, that volatility in markets for non-
fishmeal feedstuffs such as soybean meal demonstrates increasing use of these commodities by aquaculture
producers.



12

for (or at least can augment the supply of wild caught products'®, which is why
aquaculture proponents argue that they are adding to the net supply of seafood available
globally (Ye and Beddington, 1996). It is also true, however, that the addition of low-cost
substitutes to a market can reduce the prices fishers receive for their product. This can
lead to them to either (1) leave fishing entirely (a decision which has significant
economic implications for both the fisher and the community) (Valderamma and
Anderson 2010) or (2) to shift their effort to another type of fishing (a decision which has
serious fisheries management ramifications) (e.g. Pauly, 1998; Hilborn et al., 2004;
Stefansson and Rosenberg, 2005)."> Aquaculture and fishing also interact physically.
Farms occupy large amounts of coastal and ocean habitat and can displace fishers from
their traditional grounds (Primavera, 2006; Gowing et al., 2002). This creates both an
issue of equity (who is most entitled to the patch of ocean or coast in question)
(Primavera, 2006) and of economic efficiency (who can most efficiently use the patch of
ocean or coast in question) (Hoagland et al., 2003).

Finally, there are a group of environmental problems caused by aquaculture that
have the ability to leap across natural and human boundaries. Biosecurity is perhaps the
most obvious of the cross-cutting problems experienced (or caused) by aquaculture. New

and often terrifying diseases (such as Early Mortality Syndrome in shrimp (Tran et al.,

14 The degree to which farmed and wild fish of the same species are actually substitutes for one

another is a matter of some debate. Asche et al. (2001) found that farmed fish and their wild counterparts
do not compete with each other. Béné et al. (2000), on the other hand, found significant integration
between wild and farm shrimp prices and Norman-Lopez (2009) found that farmed tilapia competed with
red snapper and other species.

15 Effort shifts by fishers, regardless of the motivation, add considerable complexity to fisheries
management (e.g. Pauly et al., 1998; Hilborn et al., 2004; Stefansson and Rosenberg, 2005)
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2013)"'® and Infectious Salmon Anemia in salmon (Murray et al., 2002)) appear with
regularity in aquaculture populations and spread across regions, countries, and continents.
There is a reasonable concern that one of these diseases could one day impact a natural
population, with potentially apocalyptic results (e.g. Lafferty et al., 2004). Often the
methods used to control these diseases involve antibiotic use, a practice that implicates a
wide range of human health concerns, especially the development of antibiotic resistance
among non-target organisms (e.g. Kerry et al., 1994; Broughton and Walker, 2004;
Akinbowale et al., 2006). Another cross-boundary problem in aquaculture is frequently
the animals themselves. Asian tiger shrimp (Fuller et al., 2014; Sandoval et al., 2014),
Atlantic salmon (e.g. McGinnity et al., 2003), tilapia (e.g. Zengaya et al., 2012), a variety
of carp species (e.g. Koehn, 2004), and even some species of shellfish (Ruesink, 2005)
have managed to escape aquaculture facilities and become established as reproducing
populations in non-native regions all over the world. Moreover, the propensity of the
aquaculture industry to select for fast-growing, hardy species and then to breed those
animals in a way that favors these traits even more intensively, means that the industry is
in effect engaged in a sort of natural selection process that favors weedy species (Diana,
2009). As more and more of these species escape and become established in the wild,
runs the argument, the less biodiverse and resilient the receiving ecosystems will become.
Concerns about escapism and biodiversity reach another level altogether when the
possibility of genetically modified organisms is considered. Who knows what would
result if feral GMO fish (or shrimp, etc...) were roaming freely in the world’s oceans or

rivers?

16 Early Mortality Syndrome (EMS) wiped out the shrimp industry across SE Asia in 2012 and 2013

but it was only a “syndrome” because the causative agent was unidentified until 2013. The etiology of the
disease has since been identified as bacterial and the industry has begun to recover (Tran et al., 2013).
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1.5 Downstream of Fishing. A Few Points on the Lack of Aquaculture

Scholarship

Despite this seismic shift in the global seafood economy and the way it is being
integrated into every corner of the food and seafood economies, and despite the cross-
cutting nature of the social and environmental issues created by this shift, aquaculture
remains a lightly studied discipline relative to fisheries. A review of titles published in
the Journal of Marine Policy in the three years since aquaculture surpassed fishing as the
world’s dominant system of seafood production reveals that fisheries and fisheries
management remain the dominant concern among publishing academics. In 2012, JMP
published 79 articles on fisheries and fisheries management and only 5 on aquaculture
and aquaculture management. In 2013 and 2014 the breakdown was similar, with 102 and
123 articles on fishing respectively, with 8 and 7 articles on aquaculture, respectively. In
2015, articles published to date are following roughly the same pattern, with 42 articles
published on fisheries against just 3 on aquaculture.

Nor is it simply JMS that has chosen to ignore the area of aquaculture. Any
random sampling of scholarly journals focused on generalized marine science or
ocean/coastal/aquatic management demonstrates this trend. For example, in 2014, the
Journal of Ocean and Coastal Management published 32 articles focused on fisheries
against less than five (5) focused on aquaculture,'” while the ICES Journal of Marine

Science had 101 articles about fishery management printed within in its pages over the

17 The Journal of Ocean and Coastal Management Volume 87 through Volume 102.
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same period and only five (5) articles on aquaculture related issues.'® The Bulletin of
Marine Science' failed to publish a single article on aquaculture at all in 2014.

In a way, the lack of scholarly works on aquaculture is to be expected. Academic
journals are downstream from academic institutions and most academic institutions
focused on marine and aquatic science do not seem to be populated by researchers with a
deep interest in aquaculture. A survey of the professors at three prestigious universities in
different parts of the United States illustrates the point. At the University of Miami’s
Rosenstiel School of Marine and Atmospheric Science, the faculty webpage lists 8
professors whose scholarship is focused in whole or in part on fisheries and fisheries
management versus only 2 professors focused in whole or in part on aquaculture and
aquaculture management.”’ At the University of Washington’s School of Aquatic and
Fishery Sciences, the faculty webpage reveals a similar dichotomy. 9 of the professors
indicate a scholarly focus on fishing and fisheries, while only 3 indicate any involvement
with aquaculture and aquaculture management.”' Finally, at the University of Maine’s
School of Marine Science, there are 8 professors involved in fisheries research, versus 4
who list aquaculture as a major interest on the university web page.** This is obviously a
relatively limited sample size, but experience suggests that this pattern exists in a

significant number of academic institutions focused on marine science.

18 ICES Journal of Marine Science Volume 71(2) through Volume 72(1).

19 The Bulletin of Marine Science, Volume 90(1) through Volume 91(1).

20 See the University of Miami’s Rosenstiel School website at http://www.rsmas.miami.edu. Last
accessed March 11, 2015.

2 See the University of Washington’s School of Fisheries and Aquatic Science’s website at
http://fish.washington.edu/index.html. Last accessed March 11, 2015.

2 See the School of Marine Science at the University of Maine’s website at
http://www.umaine.edu/marine/index.php. Last accessed March 11, 2015. The University of Maine has,
however, recently established the Center for Cooperative Aquaculture Research (CCAR).
http://www.ccar.um.maine.edu/Contact.html.
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None of this is intended to suggest that there is no research or critical inquiry
being done in the field of aquaculture management. Very good work is being done by
academicians in a number of different disciplines, including economics, biology, and life-
cycle analysis (Tydemers et al., 2007; Naylor et al., 2009). Moreover, there are a number
of universities in the United States (especially land-grant universities) that are doing very
good work developing and transferring aquaculture technologies®. Still, the aggregate
amount of intellectual energy being expended on the problems and opportunities
associated with aquaculture is a fraction of that being expended on fisheries management.
Moreover, the amount of truly interdisciplinary work being done in the field of
aquaculture management appears to be almost zero. The problem isn’t really that there
are too many people doing fisheries policy, the problem is that there aren’t enough people

doing aquaculture policy.

1.6 Conclusion: Aquaculture is Interested in You

Leon Trotsky is supposed to have remarked, “you may not be interested in war,
but war is interested in you.”** The import was that the forces of history (the dialectical in
Marxist terms) were inescapable and an individual’s lack of engagement with the world
did not mean he or she could avoid those forces. The same could be said of aquaculture at

this moment in history. Scientists and scholars (in the U.S. and other developed

» See Auburn University School of Fisheries, Aquaculture and Aquatic Sciences at

http://sfaas.auburn.edu. Last accessed March 11, 2015.

2 This is probably aprocryphal. A quick google search reveals that similar sayings are attributed to
other great figures in world history. Pericles (the great statesman of ancient Athens), for example, is
supposed to have said “You may not be interested in politics, but politics takes a great interest in you.”
Regardless of which historical figure said it, the point is that an individual cannot escape the forces of
history and society by disengaging from them.
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countries) seem largely uninterested in aquaculture, but aquaculture is coming anyway.
The fact that these issues do not particularly excite the academy will not prevent
aquaculture from reshaping the world’s seafood production system and the way society
utilizes marine resources for decades to come.

Scholars concerned with marine and environmental science and policy,
conservation, food security, and resource management in general should start to look at
the world’s fish farmers with more curiosity, more skepticism, and more rigor, and they
should start to do so more often. There will always be a place for the specialist, it is true,
but for any scholar seeking to gain a truly broad-based and holistic understanding of
seafood production and its impacts on human and natural systems, it is simply no longer
possible to focus only on one half of the equation. Scholars who understand this will be
uniquely positioned to contribute to the great and ongoing discussion about how
humanity will feed itself now and for generations to come.

The research described in this dissertation represents an attempt to do exactly that.
The next four chapters explore both aquaculture and fishing, their relationship to one
another, and some of the assumptions that appear to be folded in to the way we think
about the two. The dissertation proceeds in a wide-ranging fashion that explores
questions across traditional disciplinary dives. Chapter 2 examines the politics of fishing
and provides some insight into the reasons that fishers have been able to dominate the
politics of seafood. Chapter 3 reports on the effluent effects of a large (1,000 + tons of
annual production) aquaculture facility in an attempt to understand how new technologies
are changing the industrial realities of fish farming, and how a truly “offshore”

aquaculture industry would impact the environment. Chapter 4 examines more closely the
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political contest between aquaculture and fishing interests in the U.S. Congress with a
view toward understanding more completely the ways in which these two interests
interact in our society. Chapter 5 works to integrate the previous four chapters by

discussing the value of an interdisciplinary approach to the study of seafood production.



Chapter 2
The Second Commeons

Rethinking Fisheries Reform for the Political Market
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2.1 Background

“The notion of complete representativeness is an illusion, a version of nirvana.”

(Jaffe, 1958, p. 405)

The notion of ‘complete representativeness’ has gained wide currency in legal,
policy and scientific circles. It has been one of the signature themes in the field of
environmental policy for decades, where the idea has generally been translated into
aspirations for more collaborative and inclusive natural resource management schemes
not dominated by any industry or interest group (e.g. Pretty, 2003; Hayes and Ostrum,
2005; Sousa and Klyza, 2007; Peterson et al., 2010). Nowhere is this more evident than
in the context of the debate over fisheries, where a group of politicians, academics, and
activists have expended an enormous amount of intellectual energy seeking to define and
effect a more ‘complete representativeness’ for the systems used to manage these
resources (e.g. Mikalsen and Jentoft, 2001, p. 282; Carr and Sheiber, 2002, p. 58; Okey,
2003; Kieves, 2005, p. 1895; Pauly et al., 2005, p. 6; Eagle, 2007, p. 649; Matulich et al.
2007, p. 251; Pace, 2010, p. 28; Froese, 2011). In the U.S., this notion has led some
fishery reform advocates to argue that “the overwhelming dominance of extractive
interests in participatory decision making” processes established by the Magnuson
Stevens Fishery Conservation and Management Act (FCMA) has turned U.S. fisheries
management, and especially the regional fishery management councils (‘councils’), into
little more than an appendage of the commercial fishing industry, rendering them unable

to care for the resources entrusted to them (Okey, 2003, p. 193). One observer, alluding



21

to the disproportionate power of the fishing industry on the councils has labeled the
situation a “political tragedy of the commons”, asserting that it is unsurprising that
“fishery management councils have resisted taking effective measures to prevent or cure
overfishing” (Dana, 1997, p. 834). For these individuals, imperfect representation in
fisheries management is something like the story of original sin. It is the rationale for all
that is wrong with the world today, an explanation for the loss of bureaucratic paradise.

These arguments are not without merit and there is some empirical evidence in
support of the idea that the councils are least somewhat biased towards the concerns of
the fishing industry. A recent study, for example, found statistical evidence of the
influence of industry on the councils by analyzing the voting records of state and
federally appointed members (Thomas et al., 2010). Another study demonstrated the
reality of “regulatory overfishing” by showing that the Gulf of Mexico Regional Fishery
Management Council consistently set catch levels for the king mackerel fishery at the
upper end of, or beyond, the range of recommendations given by scientific advisors
(Eagle and Thompson, 2003).

Moreover, representatives of the commercial and recreational fishing industries
occupy a statistically dominant position on the councils (Eagle et al., 2003; Okey, 2003,
p. 197) and have presided over years of falling landings®® and a series of disastrous
fishery collapses for which they must account (e.g. Hilborne et al., 2005). New England
groundfish is the most famous example of the sort of fisheries collapse that has occurred
under a council’s watch. In the 10 years between 1983 and 1993, there was a “continuous

and serious decline in the groundfish catch: cod landings declined by 55%, haddock by

> Landings hit an all-time high of 4.75 million metric tons in 1994. They have been in a gradual decline

ever since. In 2010 industry landings were 3.74 million metric tons (NMFS, 2012a).
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94%, and yellowtail flounder by 89%” (Hennessey and Health, 2000, p.188). Other, less
famous fisheries have suffered similarly dramatic stock reductions under the supervision
of the councils. In the 1980s the red snapper catch in the Gulf of Mexico dropped by 60%
(Goodyear and Phares 1990; Southeast Data, Assessment, and Review, 2005) In 2001,
west coast groundfishers landed 214 metric tons of rockfish, a fraction of the 11,000
metric tons per year that were landed in the 1970s (Pew Ocean Commission, 2003) More
generally, the most recent NOAA estimates indicate that there are currently 38 stocks in
U.S. water subject to overfishing and 45 stocks that are overfished, although the general
trend appears to be improving. Other estimates appear to be roughly in accordance with
the NOAA numbers (Hilborn et al., 2005; Rosenberg, 2006; NMFS, 2012b).

The problem with the focus on imperfect representation, however, is that it tends
to fix an undue amount of attention on the superficial issues of the form and process of
fisheries management, while discouraging more meaningful discussions of the economic
incentives and political dynamics that hamper efforts at real reform. With dismaying
frequency, academics and activists alike seem content to address overfishing by simply
advocating for a better bureaucracy, one that includes more of the environmentally
enlightened, “marine ecologists, natural resource managers... and others more broadly
representative of the public’s interest” (Christie, 2004:154).

This essay will argue that efforts to reform fisheries management in the U.S.
should not be focused on the problem of imperfect representation, but rather should be
consciously organized around two mutually reinforcing phenomena rooted in common
pool resource theory and the political economy. The first phenomenon is the well-known

and oft-discussed tragedy of the commons (TOC) (Hardin, 1968). In the TOC narrative,
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individuals exploit a common pool resource at unsustainable rates because they calculate
that the gains from overharvesting will accrue to them personally while future losses
associated with reduced resource availability will be diffused evenly among all other
users. The second phenomenon, less recognized but equally important, is the
phenomenon of the political market. In the political market, rent-seeking industry groups
incented by the dynamics of the TOC demand permissive regulation from government
actors who supply that regulation in return for political support (Keohane et al., 1998). As
with the TOC, political markets are enabled by the fact that the benefits of lobbied-for
regulation tend to flow directly to industry, while the costs are spread among the general
public so thinly that they are difficult to detect (Buzbee, 2003).2° The argument presented
here will resolve itself by suggesting that the political market is itself a sort of second
commons and a more-or-less permanent feature of a constitutional republic. This insight
leads to the conclusion that the most durable solutions to the problem of overfishing are
therefore not to be found in the reforms that flow from process-based theories like the
idea of ‘complete representativeness’ because these reforms do little to alter the dynamics
of either the TOC or the political market. Instead, this essay will argue that policies that
interrupt the logic of the TOC and alter the incentives that drive the fishing industry into
the political market are more likely to achieve lasting success.

In Part 2 of this essay the historical and political circumstances that gave rise to
the FCMA and the council system are examined. In Part 3, an alternative framework

rooted in common pool resource economics and public choice theory is developed in

2 While this essay uses a slightly different set of metaphors to describe the way in which interest groups
appropriate regulatory processes to their benefit, many of the ideas in this essay flow from Professor
Buzbee’s theory of the “Regulatory Commons,” where social ills remain predictably unaddressed due to
incentives created by a “complex, multi-layered political-legal context” (Buzbee, 2003, p.2).
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order to help explain why the politics of the fishery are not dependent on the membership
of the councils. Part 4 will apply the newly developed theoretical framework to a
historical analogue of the FCMA, the public range under the Taylor Grazing Act (TGA),
in order to further demonstrate the limitations of the idea of complete representativeness.
In Part 5, the implications of the political market for future reform efforts are
contemplated and Part 6 of this essay suggests a few ideas for fishery management that

might succeed given these implications. Part 7 concludes the essay.

2.2 Regulatory Capture, or Something Just Like It

The term ‘regulatory capture’ has been used to describe the sort of dysfunction
that flows from the problem of imperfect representation on the councils (Okey, 2003, p.
194; Pew Ocean Commission, 2003). In a sense, however, the term is inappropriate.?’
The word ‘capture’ implies some sort of forceful action to win possession of some thing,
and implicit in this definition is the idea that the captured entity resisted being captured
(Capture, 1993) The councils, however, weren’t really won by anyone and they certainly
never resisted being taken. They were instead a gift from the framers of the FCMA,
intended to protect American fishermen from foreign competition and to encourage the

growth of the fishing industry.

27t is also over simple. While the word ‘capture’ is often used by observers as a thumbnail description

of the imperfect representation problem affecting fisheries management in the U.S., scholars take a much
more nuanced (and occasionally jaundiced) view of the term and the dynamics it is intended to describe.
The idea of capture incorporates both political and bureaucratic phenomena and has been linked to a
number of different causal mechanisms. ‘Capture’ can occur at the legislative level, when some politician
or group of politicians becomes hostage to a group due to the disproportionate power of special interests. It
can also occur at the agency level, when agency employees become beholden to some disproportionately
powerful part of the regulated constituency. Political scientists, legal theorists, and others have explored the
idea in great empirical and theoretical detail and have developed a rich literature on the subject (e.g. Levine
and Forrence, 1990; Laffont and Tirole, 1991)..
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2.2.1 Cold War Fishing: The Russians Made Us Do It

The Russians arrived in the 1960s. In hundreds of new factory ships, they
patrolled the hundred fathom curve from George’s Bank south to North Carolina’s Outer
Banks (Zilberberg, 1976, pp.1089-1090). The fleet was massive. At night it resembled “a
large city, with thousands and thousands of lights as far as one can see over the horizon”
(Dewer, 1983). Similar patterns were seen off the coasts of northern California, near
Alaska’s Kodiak peninsula and in the Barents Sea (Zilberberg, 1976, pp. 1091-1092). By
the early 1970s, it appeared that American fishermen were suffering from this assault.”®
Despite an increase in the numerical strength and tonnage of the U.S. fleet, landings had
leveled off everywhere.”’ Worse, the scheme of international regulation over high-seas
fisheries then in place left local fishing boats at a distinct disadvantage to their foreign
competitors. The U.S. could enforce internationally agreed upon quota limits, such as
those established by the International Commission on the Northwest Atlantic Fisheries,
only against U.S. flagged vessels. Foreign fishing vessels outside the jurisdiction of the
U.S. Coast Guard could flaunt the rules with impunity (Dewer, 1983).

Faced with a mounting crisis, and possessed of an easy, foreign, and apparently
culpable scapegoat, fishermen began lobbying their political patrons to take action.”” The
essence of their suggestion was simple enough — American fish ought to be reserved for

Americans. Never averse to solving problems at the expense of the non-voting, the

2 Between 1966 and 1969 American landings dropped below two million tons a year, a floor that had

not been broken once in the previous two decades (NMFS, 2012a)..

2" n 1970 there were just over 13,500 vessels in the U.S. fishing fleet. By 1975, the year before the
FCMA was passed, nearly 3,000 hulls had been added, increasing the fleet to a total of more than 16,400
vessels. These numbers are based on data compiled by the United Nations Food and Agriculture
Organization (UN FAO) (FAO 2002:19; FIGIS 2012).

3% In a floor speech, Senator Muskie of Maine, described his conversations with Maine fishermen
regarding their difficulties competing with foreign fishing operations in U.S. waters (122 Cong. Rec. 121,
1976).
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simplicity of this message resonated with Congress.”' In 1976, the FCMA was passed.
The law placed a huge swath of ocean under federal control, asserting jurisdiction over
all coastal U.S. waters seaward of 3 nautical miles (nm) ** out to 200 nm and established
the councils to manage U.S. fisheries via system of catch limits and permits (The
Magnuson-Stevens Fisheries Conservation and Management Act of 1976). The FCMA
also ensured commercial fishing a prominent place in the system by allowing state
governors to nominate industry representatives to a large number of council seats.*
According to its sponsors, the new law had the twin virtues of giving the U.S. authority
“to manage the foreign fishing effort it has not been able to control through international
agreements...” and of creating “a national management program centered at the regional

level” (Zilberberg, 1976).

2.2.2 Buy American: Overfishing After the FCMA

The passage of the FCMA did indeed end the problem of foreign overfishing off
the U.S. coast (Dell’Apa et al., 2011, p. 675). It did not end overfishing. With
competition largely removed by the FCMA new operators began pouring into the market
and established fishermen were encouraged to invest in new and bigger boats (Dell’ Apa
etal., 2011, p. 675; Dewer, 1983, p. 149). As a result the American fleet grew quickly in
the decade following the passage of the FCMA, adding just under 5,500 vessels (FAO,

2002, p. 22). Concurrent with the growth of the fleet, annual landings rose from

31 In 1975, 135 legislators introduced or co-sponsored bills to extend the fisheries jurisdiction of the

United States to 200 nautical miles. (Dewer, 1983, p. 136)

32 A nautical mile is equal to 1.151 statutory miles, or 2000 yds (Bowditch, 1995),

33 The sections in The Magnuson Stevens Fisheries Conservation and Management Act (1976) governing
the councils are found at 16 U.S.C. § 1852(b)(2)(B)—(b)(2)(D).
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approximately 2.5 million metric tons (Mt) in 1976 to 4.75 Mt by the mid 1990s (NMFS,
2012a).

The party couldn’t last. By the mid 1990s, the overfishing that scientists had been
warning of became obvious. Landings began to decline everywhere (FAO, 2002, pp. 11-
13; NMFS, 2012a) and several important fisheries including New England groundfish
(Hennessey and Healy, 2000), Gulf of Mexico snapper (Goodyear and Phares, 1990), and
West Coast rockfish, collapsed completely (Pew Ocean Commission, 2003, p. 36;
Hilborne et al., 2005, p.50). Scientists began to discuss potential problems such as
“fishing down the food web” and biodiversity loss as fishermen shifted to non-traditional
species in order to replace those fished out of commercial existence (Pew Ocean
Commission, 2003, pp. 40-43).

As these failures began to pile up, the attacks on U.S. fisheries policy were joined
in earnest. The councils in particular became a lightening rod for criticism, much of
which coalesced around the idea of imperfect representation. As early as 1977 academics
began pointing out that commercial fishing industry representatives dominated the
councils and wielded a disproportionate amount of influence (Pontecorvo, 1977). This
state of affairs, the criticism continued, ensured that councils would always make
industry-friendly decisions, “that are not biologically based but instead attempt to satisfy
all those who want to fish” (Bean and Rowland, 1997, p. 192). The critics had forgotten,
though, that this was exactly what the councils were intended to do — ““satisfy all those
who wanted to fish.”

Today, U.S. fisheries are in an imperfect ocean (Pauly and MacClean, 2003).

NOAA statistics reveal a gradual improvement in management performance over the last
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decade and a half, but a large number of stocks remain overfished and/or experiencing
overfishing, and a number of fisheries remain stubbornly immune to rebuilding efforts
(NMFS, 2012b). Moreover, landings are still languishing well below historical highs
(NMFS, 2012b). Regardless of the precise status of the biological health of the resource,
many remain convinced that imperfect representation is a major reason for poorly
performing fisheries and continue to advocate for reforms designed to liberate the
councils from the influence of the fishing industry. Unfortunately, this is an incomplete
analysis. A more complete way of looking at the problem requires an explicit
consideration of the incentives created by the combination of common-pool resource

exploitation and a democratic society.

2.3 The Tragedy of the Commons: Physical and Political

“Both the theory of democracy and the theory of market economy are products of the
Enlightenment, and, for the eighteenth-century philosophers, these two orders of

human activity were not to be discussed separately.”(Buchanan and Tullock, 1990,

p. 20).

The fishing industry operates in two distinct, but parallel, commons. The first is
physical, driven by climate and oceanography and all the familiar facts of a fisherman’s
day to day. The second commons is political, driven by access and power and the opaque
realities of representation in a democracy. Both commons are equally important

components of the system we call the fishery, and their interaction shapes the universe of
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possible for reforming that system. Neither of these commons are dependent on the

membership of the councils, or even upon their existence.

2.3.1 The First Commons

The first commons is the fishery itself, a classically common pool resource.’* In
the language of economics, fish stocks are “rival” meaning that they are subtractable, or
diminished by consumption. The more fish I catch, the fewer you can catch. Fish stocks
are also usually non-excludable, meaning that they are available for use by individuals
without restriction. I cannot stop you from catching fish even if I would prefer that I
caught them myself.
Given these characteristics, and given the fact that fish stocks are an exhaustible resource,
one might assume that fishermen could come to some sort of agreement limiting each
other’s use in a mutually beneficial fashion. Theory suggests otherwise (Gordon, 1954).

Because individual fishermen are economically rational,*

they realize that the gain
associated with catching additional fish accrues entirely to them, while the associated
losses (in the form of a smaller total stock of fish and reduced future landings) are spread
amongst a wide group of users (Buzbee, 2003, p. 13). In other words, for the fisherman

each additional landed fish is worth 1 unit of gain in exchange for 1 minus “X” units of

loss. Worse, because fish are a non-excludable resource, each fisherman realizes that this

3 The terminology is tricky here. As the rest of this paragraph explains, this essay uses “common-pool

resource” or “the commons” only to describe a resource that is both rival (subtractable) and non-
excludable. These resources are not necessarily “open-access”, in the sense that there are literally no rules
regarding exploitation, nor are they necessarily “community property” in the sense that there is a well-
defined set of norms governing their use (Ostrum, 1990, pp. 20-30).

> Implicit in the commons narrative presented here is the assumption that the individuals involved in
exploitation of the resource are motivated by financial gain. Absent the presence of a profit motive the
tragedy of the commons narrative begins to lose its explanatory force (Feeny et al., 1996, p. 189). This
essay presumes that all American ranchers and fishermen are economically motivated.
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logical calculus will be applied by all the other resource users and that forbearance is not
likely to be reciprocated, so he races to get his gain before the stock of fish is gone.*°
While none of the individual fishermen desire the destruction of the fishery, the
incentives of the commons force them into collectively unsustainable behavior. The result
is the TOC, a race to fish that intensifies even as stocks dwindle and catches decrease

(Hardin, 1968).*’

2.3.2 The Second Commons

It might be argued that the TOC narrative doesn’t apply to U.S. fisheries. After all
the basic idea of a commons assumes that there is no effective control on the behavior of
resource users.”® The installation of the modern architecture of fisheries management,
complete with its enormous scientific capacity and regulatory powers, should have
ensured that individual fishermen could no longer choose personal gain in exchange for

collective harm. The response to this objection lies in public choice theory.

3 Gordon neatly captured the “race to fish” dynamic by observing that “the fish in sea are valueless to

the fisherman, because there is no assurance that they will be there for him tomorrow if they are left behind
today” (Gordon, 1954, p. 135). In fact, the amount of revenue generated by the decision to harvest in an
unsustainable fashion over a short period of time can be so large relative to the amount of revenue that
would be generated by sustainable harvesting that it is impossible to construct a financial case for
sustainability. If overfishing generates large amounts of free cash that can then be passively invested in
such a way that the return on the investment is greater than the profits that could be generated by
responsible fishing the economically rational thing to do is overfish (Fife and Clark, 1977).

37 1t is this sense of inevitability, of the helplessness of otherwise decent men and women trapped in
behavior that they know to be ultimately destructive, that was the inspiration for the title of Garret Hardin’s
famous essay. Hardin was drawing on A.N. Whitehead’s framing of tragedy as a phenomenon whose
essence resided not in unhappiness but in the “solemnity of the remorseless working of things.”
(Whitehead, 1948).

3 In fact, common property theorists and anthropologists frequently argue that in many situations, the
tragedy of the commons narrative is too wooden, too formal, and too detached from observed reality to be
of much predictive use. Many societies, they point out, have crafted durable solutions to the problems of
common property in ways that don’t line up with the theory. See e.g. (Jentoft et al., 1998; McKay and
Jentoft, 1998).
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Public choice analysis uses the tools in the economist’s kit to describe the
processes by which non-market decisions are made (Mueller, 2003, p. 1). Familiar
collectivist constructs such as the state or the agency are systematically disaggregated and
analyzed from the point of view of rational individuals (Sproule-Jones, 1982, p. 793).
Thus, instead of assuming that participation in the public sphere is motivated by concern
for the general welfare of society, public choice theorists begin with the explicit premise
that everyone in the public arena is essentially a self-serving utility-maximizer, concerned
primarily with acquisition of money, votes, and personally favorable policies (Riker and
Weingast, 1988; Farber and Frickey, 1991).

In the political universe described by public choice, interest groups have a
disproportionately high ability to obtain favorable policy treatment at both the legislative
and administrative levels of government.”” This is partly because interest groups are
usually small, insular minorities who have low organizational costs, are able to trade
political support for desired policy outcomes, and whose rent-seeking behavior tends to
result in concentrated benefits for the members. It is also because no one has a very good
reason to oppose them (Olson, 1965). Because efforts by a single individual to produce
some collective good will inevitably result in small (and often intangible) positive effects
for the individual, opposing the rent-seeking behavior of special interest groups is an
essentially fruitless task. The problem is not that collective goods are not valuable in the

aggregate, but that they aren’t particularly valuable to individuals on a per capita basis. It

3 Much of the public choice literature surrounding the mechanisms of policy creation focuses on

legislatures and the methods used by interest groups to mobilize support from individual law makers (e.g.
Keohane et al., 1998, p. 318). There is also, however, a rich tradition of research focused on agencies
(bureaucracies) and the means by which interest groups shape their priorities and decision making
processes. See (e.g. Laffort and Tirole, 1991; Spence and Cross, 2000).. Implicitly (and occasionally
explicitly) embedded within this literature is debate about the level of government at which interest group
activity is most effective, but regardless, there is strong theoretical and empirical support for the
proposition that interest groups exercise disproportionate influence over both legislatures and agencies.
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1s imminently rational, therefore, for individuals to do nothing to obtain collective goods
and instead to rely on the efforts of others.*’ This is the freerider problem and its
application to natural resource management is profound. Not only do small, insular
groups like fishermen have powerful incentives to engage in rent-seeking behavior,
outsiders have little motivation to counter their efforts.”*’

What public choice theory reveals is that politics is in effect a second commons,
one where “regulatory opportunities” can be harvested from the government much as fish
are taken from the sea (Buzbee, 2003, p.21). In essence, the concentrated-benefit, diffuse-
cost dynamic used to explain the apparent success of special interest groups is largely the
same as the dynamic that drives the pathologies of the TOC. Just as the revenue
associated with overfishing accrues entirely to the individual fisherman, the benefits of
lobbying accrue overwhelmingly to the group doing the lobbying. Similarly, just as the
consequences of unsustainable fishing are borne by all of society, the costs of lobbied-for

regulatory treatment are spread across the whole of a largely oblivious citizenry.

2.3.3 The Political Market
While the second commons is enabled by the same dynamics that drive the TOC,
in practice it operates like a market. In this political market, laws and regulations (rather

than goods and services) are the item in trade (e.g. Stigler, 1971; Peltzman, 1976; Posner,

% Olson uses a fair amount of math to illustrate his argument. More accessibly, he analogizes individuals

in interest groups to firms in a perfectly competitive market or to taxpayers. “The individual member of the
typical large organization is a position analogous to that of the firm in a perfectly competitive market, or
the taxpayer in the state: his own efforts will not have a noticeable effect on the situation of his
organization, and he can enjoy any improvements brought about by others whether or not he worked in
support of his organization” (Olson 1965:16).

*1" In a small group, the free rider dynamic is diminished because the each member of the resource
receives a large portion of the total benefits associated with the provision of the collective good (Olson
1965:34-35). Moreover, small groups ostensibly have lower transactional costs than large ones, thus
making it much easier for these groups to organize and operate.
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1982; Macey, 1988; Buchanan and Tullock, 1990, pp.16-21; Keohane et al., 1998).
Demand is generated by rent-seeking groups willing to “pay” for the regulatory resource
with various forms of political support (donations, votes, organizational assistance, etc...)
(Keohane et al., 1998, pp. 325-328).* Supply is provided by government officials with
varying levels of ideological pliability (Keohane et al., 1998, pp. 325-328).* Because the
public is mostly composed of free-riders, the public is mostly absent from the process,
allowing interest groups to negotiate directly with their political providers (Olson, 1965,
p. 16).

This is not a normative analysis.** The interest group dominated political market
is, at least according to pluralist conceptions of government,* the natural result of the

workings of a constitutional republic.* Citizens are afforded the right to petition their

2 Keohane focuses on legislators, but a number of different theories exist regarding the motivations of
regulators to generate rules favorable to different interest groups. One influential but controversial theory
posits, essentially, that administrative agencies are motivated to write regulations that translate into greater
authority and larger budgets (Niskanen, 1971; Blais and Dion, 1990). Others have posited that agencies are
often motivated by the desire simply to remain in existence and thus generate regulations to serve
constituencies that will, in return, support them as an ongoing concern (Macey, 1994, pp. 913-914).
# Keohane et al. (1998) homogenize the various types of legislative assistance into units of “effective
support.” The idea of effective support takes account of the fact that legislators can do more than vote for a
policy. They can also co-sponsor bills, engage in “logrolling” (trading votes in packages), and schedule
hearings, all of which may be valuable to a special-interest constituency.
* This essay makes no attempt to describe government as it should be, only as it is. There are those,
however, who make the case that interest group pluralism, at least in its purest form, is not a desirable
operating system for a democracy, and that a conception of representative politics based on a more
“republican” approach (i.e. more deliberative and civically minded) will yield a more wise and just
government (e.g. Sunstein, 1985).

Professor Sunstein describes the pluralist view of government as follows:

“Under this view, politics consists of a struggle among interest groups for scarce social resources.
Laws are a kind of commodity, subject to the forces of supply and demand. Various groups in
society compete for loyalty and support from citizens. Once they are organized and aligned, they
exert pressure on political representatives who respond, in a market-like manner, to the pressures
thus exerted. The ultimate result is political equilibrium.”

(Sunstein 1988, p.1542).

% The recognition of interest groups and their effect on collective decision-making processes are at least
as old as the republic. In the Federalist Papers Madison pointedly observed that “Liberty is to faction what
air is to fire, an ailment without which it instantly expires. But it could not be less folly to abolish liberty,
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representatives for redress and the redress needed is as likely to be economic as it is
anything else. The rise of the administrative state has further expanded this dynamic.
Agencies, with their quasi-legislative rule making functions are a natural venue for the
give and take of interest group politics.*” One group wants something, the other wants
something else, and the agency must decide who wins and who loses. Barring some
revolutionary change in the nature of democratic governance in the U.S., it is not likely
that the political market is going anywhere anytime soon.

When viewed through the prism of the political market, ideas for reform based on
establishing a more complete representation on the councils seem suddenly thin. As long
as fisheries remain a commons (ie. both rival and non-excludable), the fishing industry
will remain incented by the race to fish dynamic of the TOC and will therefore tend to
conclude that forbearance is an unwise economic decision. The result will be a continued
effort to exploit the political market for the regulatory treatment needed to continue this
pattern of exploitation, regardless of who is sitting on the councils.

For some, this may be a difficult argument to accept. The operation of a political
market beyond the councils can be explained in theory, but for the most part, the councils
have dominated the politics of the fishery for last 35 years. Fortunately, one need not
accept this argument based solely on theory. There are historical analogues to the FCMA

that allow us to see how the system might react if the fishing industry were marginalized

which is essential to political life, because it nourishes faction, than it would be to wish the annihilation of
air...” (Madison, 1787).

7 Parallel to the critiques of interest group pluralism, there are those who believe that the rise of the post
New-Deal administrative state has had largely negative consequences for the conduct of American
democracy (Lowi, 2009). In fact, Professor Lowi’s treatment of administrative agencies is one of the early
works to discuss agency capture (clientelism). Professor Grant McConnell was another of the early and
forceful critics of public lands management practices in the American West and the BLM (McConnell,
1966).
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from the councils. It turns out the ‘complete representativeness’ story has been told

before.

24 The Western Range Revisited Revisited*®

In the early 1930s, the public range, those “vacant, unappropriated, and
unreserved lands” (Calef, 1979) upon which western ranchers depended, was beset by
drought, depression, the steady encroachment of homesteaders and occasionally violent
conflict between users (Kingery, 1966). In an attempt to reverse this trend congress
passed the Taylor Grazing Act (TGA) (Kingery, 1966, p. 332; Merrill 2002, pp. 136-
139). The TGA asserted federal control over public rangelands, provided for the creation
of grazing districts, established a system of leasing and permits to control access, and
stood-up the Grazing Service, later to become the Bureau of Land Management (BLM) to
administer the program (The Taylor Grazing Act of 1934). The TGA also provided for
the establishment of “local associations of stockmen,” later known as Grazing Advisory
Boards (boards) to help the BLM administer the grazing districts (The Taylor Grazing
Act of 1934).* The boards were composed of local ranchers and were responsible for
advising BLM managers on the amount of livestock that should be permitted and who
should get the permits (Foss, 1960, pp. 108-116; Kingery 1966, p.30; Calef, 1979;
Olinger, 1998, pp. 651-653). For the most part, the boards were the BLM (Donahue 2005,

pp. 754-755).

48
49

For a well-known and controversial critique of western public lands ranching see Donahue (1999).
The sections governing the councils are found at 43 U.S.C. § 3150-1 (2012).
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As with the council system under the FCMA, the industry-dominated nature of
the boards under the TGA was entirely by design. The TGA’s author, Congressman
Edward Taylor, himself a Colorado rancher, wrote the law with the explicit goal of
establishing a system of “home rule on the range.”*® Unfortunately, the institution of the
board system did little to improve the condition of the range and many westerners came
to believe that the public lands actually worsened as a result of the TGA and the system it
created (e.g. Gates, 1979, p. 631).

The facts, to a large degree, bear out this belief. The BLM has four classifications
for land under management. From best to worst, these classifications are (1)
Excellent/Potential Natural Community, (2) Good/Late Seral, (3) Fair/Mid Seral, (4)
Poor/Early Seral. In 1936, just two years after enactment, 1.5 and 14.3% of BLM lands
were classified as “excellent” or “good”, respectively, with the rest being classified as
“fair” (47.9%) and “poor” (36.3%). In 1966, the percentage of land classified as
“excellent” and “good” had increased to only 2.2 and 16.7%, respectively, while the
distribution of “fair” (51.6%) and “poor” (29.5%) land was only slightly improved. This
was largely because the TGA, as enacted, did nothing to reduce the number of livestock
actually on the range. The amount of permitted grazing, in fact, actually rose during the
period from 1936 to 1941 and then remained basically steady until the late 1950s (Klyza,

1996).%!

% Farrington Carpenter, the Division of Grazing’s first director, was likewise committed to a system that

put ranchers in charge of the day-to-day decisions. He reportedly took the director’s job only after he had
been assured that he would be able to establish a bottom-up mode of managing the public range (Olinger,
1988, p. 653).

1 Note that the initial increase in permitted livestock was not necessarily because more cattle were being
put on the land. Grazing districts were still be established years after passage of the TGA, thus some of the
increase in permitted grazing was little more than an administrative recognition of grazing already
occurring (Clawson, 1983, p. 67).
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In the 1950s and 1960s, a group of academics and public intellectuals began to
give voice to this discontent by publishing pointed critiques of this new system. Central
to their argument was the idea that the western ranching industry had dominated the
public range administrative process and instituted a system’” that placed far more cattle
and sheep on the land than the land could support and returned little in the way of a
tangible benefit to the public (Foss, 1960; Voight, 1960; McConnell, 1966).” For
“established stockmen” wrote political scientist Grant McConnell, the system of
decentralized management through the boards “secured the benefits of the public lands as
though they were privately owned, but largely avoided the costs of private ownership
(McConnell, 1966, p. 209).”**

Another of the prominent critics of the TGA system was Bernard Devoto. Devoto
was a prominent historian and polemicist, and an early western environmentalist. During
the 1940s and 50s, he used his weekly Harper’s column “the Easy Chair” to inveigh
against all manner of western land management practices he disliked. He reserved special
criticism for the livestock industry, which he referred to in this 1948 essay as “the

pressure group’:

52 In later years observers would coin the term “Welfare Ranching” to describe the system that had

grown up during this period (Wuerther and Mattteson, 2002).

>3 Foss (1960) was broadly critical of public lands administration in general and was one of the early
voices arguing that the grazing boards were captured; Like Foss, Voight (1960) was a prominent early critic
of the grazing board system. McConnell (1966) was a well-respected University of Chicago political
scientist who was one of the early developers of the idea of “interest group liberalism.” He uses the BLM
and grazing board system as illustrative of his argument that private interest groups were subverting the
practice of American democracy in a largely harmful fashion.

>4 Critics have long argued that the one of the ways that public lands ranchers “avoided the costs of private
ownership” was by pressuring the BLM to keep their grazing fees artificially low relative to the cost of
fodder on private lands (Devoto, 2005) Public lands ranchers, apparently with some justification, counter
that this critique fails to account for the various ways in which public range AUMs are less valuable than
those sold on private lands, and that they make many improvements to the public range for which they are
not rewarded (LaFrance and Watts, 1995, p. 455). Regardless of who has the better of the argument, it is
undeniable that grazing fees today ($1.35/AUM) are actually lower than they were 30 years ago
($2.31/AUM) (Vincent, 2012).
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“When the Grazing Service began to discharge the further duties Congress had
given it, repairing and restoring the damaged range, it was doomed. From 1941 on
the pressure group made a sustained attack on it and by 1946 had destroyed it.
Cuts in its appropriations reduced it to a skeleton force wholly subservient to the
stockgrowers and it became a subsidiary agency of the Bureau of Land
Management. Its grazing fees have been fixed at between a fifth and a third of
those charged by the Forest Service which in turn are always smaller, sometimes
much smaller, than the fees charged on privately owned grazing land. Vast areas

of its range are in dreadful shape today” (Devoto, 2005, p. 117).>

In the mid-1960s Congress began to respond to these concerns by passing a series
of laws intended to broaden public participation in range management (Blumm, 1994, p.
418). The process began in 1964 with the Public Land Law Review Commission Act,
which set up a commission to review the management of all the federally owned lands.*
The resulting report was critical of the grazing board system and led in part (Public Land
Law Commission, 1970; Donahue, 2005, p. 761) to the passage of the Federal Advisory
Committee Act (FACA) (The Federal Advisory Committee Act of 1972). FACA
established regulations for the use of advisory committees by the federal government
(McHarg, 1995, pp. 438-442) and was partially responsible for the elimination of the

grazing boards (Donahue, 2005, p. 761). In 1976, the Federal Land Management and

>% Voight (1960, pp. 101-102) wrote of Devoto’s travels through the west in 1946, and his subsequent
writing on western conservation issues).

% The relevant statutory language was found at 43 U.S.C. §§ 1391-1400 (1964) but has been omitted
from current U.S. Code due to the completion of the commission’s statutorily mandated duties and
subsequent termination of the commission).
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Policy Act (FLPMA) was passed into law (The Federal Land Management and Policy
Act of 1976). FLPMA enshrined the principle of “multiple use™’ into law for the BLM
and created “multiple-use advisory boards” with a broader membership intended to help
the BLM operationalize that principle.”® FLPMA also reauthorized the old grazing boards
but limited their mandate essentially to advising on the development of allotment
management plans.”

In the 1990s, the movement to reform public lands management gained steam
again. During the Clinton administration, Secretary of the Interior Bruce Babbitt
proposed a package of changes known as “Rangeland Reform ’94” (Arruda and Watson,
1997; Nicoll, 2006, pp. 52-53). Proposed reforms included raising grazing fees,
developing a set of national standards to provide a uniform standard of management for
the BLM, eliminating use preferences for current permit holders, and eliminating the
district advisory councils (formerly grazing boards) in favor of resource advisory
councils (RACs) with a more diverse membership and mandate (Arruda and Watson,
1997, pp. 428-446; Olinger, 1998, p. 657; Nicoll, 2006, pp. 63-65).

As with previous efforts, the RAC portion of Rangeland Reform ’94 was
essentially the product of a continued desire to bring about a more perfect representation

in public lands administration (Borchers ,1986, pp. 225-227; Feller, 1991; Arruda and

" The core of the FLPMA definition of ‘multiple use’ is “the management of the public lands and their

various resource values so that they are utilized in the combination that will best meet the present and
future needs of the American people.” The relevant language is found at § 1702(c). (The Federal Land
Policy and Management Act of 1976).

% Advisory councils were established to “furnish advice to the Secretary with respect to the land use
planning, classification, retention, management, and disposal of the public lands within the area for which
the advisory council is established.” The relevant language is found at at § 1739(d). (The Federal Land
Policy and Management Act of 1976).

% Id. at § 1753(a). Grazing boards were authorized to “make recommendations to the head of the office
involved concerning the development of allotment management plans and the utilization of range-
betterment funds.” The relevant language is found at § 1753(b) (The Federal Land Policy and Management
Act of 1976).
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Watson 1997, pp. 439-442; Olinger, 1998, p. 665). Because ranching interests dominated
the process, their power had to be diluted by adding additional user groups (Grazing
Administration Regulations, 1993).%° The logic was explicit. At a town hall meeting in
Carson City, Nevada, Secretary Babbitt told a group of concerned Nevada citizens that
“the old way of generating plans in a closed shop of BLM employees, the permit holder
and local advisory boards dominated by ranchers will have to give way....
Environmentalists, the public and all other stakeholders can be actively involved in
planning the use of their land” (Christensen, 1993; Babbit, 1994).

All of these efforts to bring more interests into the process of rangeland
management were ultimately successful. The old grazing board system is effectively
dead. Today, RACs are empowered only to “develop recommendations for the BLM with
respect to the land use planning, classification, retention, management, and disposal of
the public lands” (Department of the Interior, 2011). RAC members are divided evenly
between three groups: extractive users, environmental NGOs, and the public at large and
most RACs have only two members explicitly representing ranching interests (Resource
Advisory Councils-Requirements, 2010). Procedural consultation with a wide range of
interested groups seems to be the norm.

While more people are involved in managing the range, it isn’t clear that the

management is any better. True, the amount of Animal Unit Months (AUMs)®' issued has

0" Even the federal register placed the pending changes in the context of creating of a more perfect

representation. The “increased emphasis by BLM on maintaining or restoring healthy sustainable
ecosystems necessitates a more diverse membership” the notice stated. Therefore the membership of the
RACs would be modified to represent a “broad range of interests, experience, and expertise” (Grazing
Administration Regulations, 1993).

6! An AUM is defined as “the amount of forage needed for the sustenance of one cow or its equivalent
for a period of 1 month” (Grazing Administration-Exclusive of Alaska-Definitions 2010.).
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gone down, but this is part of a trend that began in the 1960s®* and it is not clear that
reform efforts had anything to do with the decline. Public lands ranching exists at the
margins of the agricultural universe® and modern feedlots have been able to increase
output and efficiency in a way that simply cannot be matched on a consistent basis by the
public lands rancher.* During the 1960s and 1970s feedlots rapidly became the dominant
system of beef production in the U.S. and consolidation continues to this day. Today very
large feedlots producing tens of thousands of cattle dominate the industry. These
operations can take advantage of considerable economies of scale and produce beef very
efficiently (MacDonald and McBride ,2009). Clawson (1983, p. 71) observes that
“[s]ince 1940, the number of ranches in the West has declined substantially, as has the
number of farms in other regions, and from the same basic cause-technological change
which enables one person to farm a larger area of cropland or to care for a greater number
of livestock.” The reduction in grazing pressure may be as much a reflection of this
economic reality as it is of the new, broader group of interests now influencing public

rangeland policy.

62 Clawson (1983) shows a decline from 12.5 million AUMs to 8.9 million AUMs authorized by BLM
between 1960 and 1980, a reduction of approximately 29%. The trend is still downward, but has flattened
out in recent years. BLM statistics show that the total number of AUMs issued in 2011 was approximately
8.7 million (Bureau of Land Management, 2012, pp. 86-87).

63 While the BLM does not estimate the number of livestock on the range at any given time, recent
estimates place the number of cattle being grazed on the federal lands at less than 2 million head (Rundle,
1998, p. 1816). Given the trends in AUM issuances by the BLM, that number is likely similar today
(Bureau of Land Management, 2012). This is a fraction of the more than 30 million head of cattle and
calves currently in the U.S. beef cattle herd (Galvean et al., 2011:30). Moreover, there are indications that
the majority of public lands ranchers are not ranching as a primary occupation but are mostly wealthy
hobbyists (Feller, 2004a; Wrabley, 2008, pp. 98-99).

During the 1960s and 1970s feedlots rapidly became the dominant system of beef production in the
U.S. and consolidation continues to this day. Today very large feedlots producing tens of thousands of
cattle dominate the industry. These operations can take advantage of considerable economies of scale and
produce beef very efficiently (MacDonald and McBride, 2009). Clawson (1983, pp. 71) observes that
“[s]ince 1940, the number of ranches in the West has declined substantially, as has the number of farms in
other regions, and from the same basic cause-technological change which enables one person to farm a
larger area of cropland or to care for a greater number of livestock.”
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Nor is it clear that these changes have paid ecological dividends. BLM records do
indicate a modest improvement in rangeland health between the mid-1960s and the early
1990s,% but this trend correlates largely with the decrease in AUMSs over essentially the
same period (Clawson, 1983; Bureau of Land Management, 2012, pp. 86-87). Since the
1990s, the number of AUMs issued has been more stable and improvement in rangeland
health seems to have stalled. Between 1990 (four years before the installation of the RAC
system) and 2011, the amount of land classified as “Excellent/Potential Natural
Community” increased from 5 to 9%, but all other categories, including “Poor/Early
Seral” have remained roughly the same or worsened® and a recent study found that 15%
of surveyed allotments still do not meet BLM land health standards due to livestock
overgrazing (Veblen et al., 2011).%” Today, many environmentalists believe that there are
still ranchers who are allowed to run more animals than the arid range ecosystems can
support and the old evils of invasive species (Loeser et al., 2006, p. 95; Bureau of Land
Management 2000, p. 11), riparian area destruction (Belsky et al., 1999; Wheeler et al.,

2002) and soil erosion (Neff et al., 2005) remain a cause for concern today.

65 The 1966 BLM assessment listed the following percentages for the 4 major rangeland health

categories: 2.2% Excellent, 16.7% Good, 51.6% Fair, and 29.5% Poor (Klyza, 1996). By 1990 the
percentages had improved and were as follows: 5.0% Excellent, 32.0% Good, 36.0% Fair, and 14.0% Poor
(Bureau of Land Management, 1990).

% In 1990, BLM lands were classified as 5% Excellent, 32% Good, 36% Fair, and 14% Poor (Bureau of
Land Management 1990). Twenty years later the percentage of land in the corresponding categories was
9% Potential Natural Community (Excellent) 35% Late Seral (Good), 41% Mid Seral (Fair), and 15% Early
Seral (Poor) (Bureau of Land Management, 2011).

57 Surprisingly, there are not many studies that consider the impact of grazing on the overall health of the
public rangelands. This has recently become a contentious issue. In 2011, the BLM initiated the “rapid
ecoregional assessment” (REA) process in an effort to assess regional ecological trends on the public lands.
The BLM initially elected not to include grazing disturbances in the list of “change agents” that would be
considered as part of this process, claiming, among other things, a lack of appropriate data. Environmental
groups were predictably outraged and the BLM has since decided to incorporate livestock grazing into the
studies only as a component of total grazing, including grazing by wild animals (Barker, 2011; Barringer,
2011; Maris, 2011).
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2.5. Lessons for Fisheries Management

2.5.1 The Lords of Today

Despite 50 years of effort designed to bring more voices into the processes of
range management, the ranching industry appears today to be in much the same position
of influence over public lands policy that it was in 1934 (Donahue, 2005). This is not to
say that the reforms of the last 80 years have had no effect on policy or that nothing has
changed for the better, but progress has been fitful and for a group of several thousand
ranchers in the western U.S., the public lands remain essentially a rent-controlled pasture
provided by the federal government.®® Three quarters of a century after the TGA was first
passed, the “Lords of Yesterday” remain a lord today (Wilkinson, 1992).%°

The story of the public range makes it difficult to see how similarly conceived
reform efforts would lead to a meaningfully different outcome for U.S. fisheries,
especially given the highly correlated economic and political dynamics of the two
resource management schemes. Both are classically common pool resources’ and most
importantly here, both resources are (or were) regulated by a participatory system of local

control under the supervision of a highly politicized federal bureaucracy. In his 2003

%8 In 1996, grazing fees on BLM lands were reduced to $1.35 per AUM, the lowest amount legally

allowed Campana, 2001, p. 430). In 2012, grazing fees on BLM lands remained at $1.35 per AUM
(Vincent, 2012, p. 3).

% In Crossing the Next Meridian, (Wilkinson, 1992), Professor Wilkinson famously argued that many of
the major natural resource laws that govern environmental decision making in the American West were
shaped to meet the needs of a frontier culture, but in the more settled West of today have become
destructive. He named these laws “The Lords of Yesterday” and included grazing law among them.

7 Just as marine ecosystems can support fishing only up to a certain level, the range can provide fodder
for only a finite number of livestock. Once that level has been passed the tragic logic of the commons takes
hold. Moreover, just as the individual fisher is aware that forbearance in harvesting may serve only to put
fish in a competitor’s boat, the rancher understands that a decision to limit the number of cows being
grazed will not necessarily be reciprocated. In fact, communal pastures in 19" century England provided
the inspiration for some of the earliest theorizing about common pool resources and the economic dynamics
that can lead to their overuse (Lloyd, 1833, pp. 30-32).
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paper, “Recognizing the Regulatory Commons: A Theory of Regulatory Gaps”, Professor
William Buzbee'' postulates that a second commons/political market dynamic is most
likely to occur in exactly this sort of situation. That is, the political market operates most
efficiently when some problem is too big or some agency is too small or when too many
politicians and regulators from too many jurisdictions are standing around the outside of
a problem looking in (Buzbee, 2003).”* One of the problems with the traditional
commons tale, he points out, is that a single regulator is often assumed to exist: a
monolithic black box that can mandate mutually agreed upon coercion and ensure a more
rational pattern of resource exploitation (Buzbee, 2003). This unitary regulator, however,
almost never exists in reality. Multiple individuals and institutions have a say over
government policy, and as a result, interest groups have multiple opportunities to seek out
and obtain unique policy treatment. The imagined black box, in other words, is really a
freewheeling political market.”

This has certainly been the case with public lands, where ranchers have been able
to press their case at a number of different levels of government.”* Consider FLPMA.

Intended to be an expression of broad “multiple use” principles (The Federal Land Policy

"' In the interest of full disclosure, it should be noted that this author was a (very forgettable) student in

Professor Buzbee’s introductory environmental law course at the Emory University School of Law several
years ago.

2 Less colloquially, Professor Buzbee refers to this problem as “jurisdictional mismatch” and argues that
when “a social or ill or phenomenon encounters more than one form of jurisdictional mismatch, regulatory
commons dynamics are particularly likely to create disincentives for regulatory action” (Buzbee, 2003,
p.22).

3 Keohane et al. make a similar point when they argue that economic “demand-side” theories of
regulation treat government as “a monolith, controlled by a single political party, with regulatory agencies
and legislatures combined into a single unit” and therefore leave no analytical room “for constituency
pressures, variation among legislators, slack between legislative direction and the actions of administrative
agencies, or other supply-side phenomena” (Keohane et al., 1998, p. 321).”

" For ranchers, the BLM itself, congress and various congressional committees, state houses and
governor’s mansions, and federal courts have all proven to be fertile ground for ranchers looking to harvest
their own unique public lands policy (e.g. Klyza, 1996; Donahue, 2005, pp. 749-750).
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and Management Act of 1976; Coggins, 1981, p. 268; Stover 1997, p. 302)” and an
organic act for the BLM (Schwartz, 1979)’®, the law was drafted in part in the House
Committee on Interior and Insular Affairs, Subcommittee on Public Lands, by
representatives from public lands ranching states and was heavily influenced livestock
groups (Klyza, 1996, p. 119). The result was highly protective of the ranching status quo.
The grazing boards that had been eliminated by FACA were reinstated, grazing
preferences for current permittees were continued, and ten-year permit tenure remained
(Klyza, 1996, p. 123; Donahue, 2005, pp. 762-763).

With Rangeland Reform *94 the story was the same. At the behest of their
cattlemen constituents, western senators filibustered the original legislative package in
order to prevent it from being enacted legislatively (Nicoll, 2006, pp. 65-75). When
Secretary Babbitt proceeded with the reforms administratively, fierce resistance from
ranching groups during the notice and comment phase of the rulemaking process forced
him to make a slew of concessions including avoiding raising grazing fees and
abandoning national standards for rangeland health.”” Again, the status quo was
protected.

Even after forcing the administration to abandon much of Rangeland Reform 94,

efforts to undermine the program continued. In 1995 legislators from western states

" The relevant language is found at 43 U.S.C. § 1702(c) (2012) and defines “multiple use” as, among

other things, “management of the public lands and their various resource values so that they are utilized in
the combination that will best meet the present and future needs of the American people.” (The Federal
Land Policy and Management Act of 1976)

76 Subchapter I1I of the law provides the Secretary of the BLM specific authority to administer the
Federal Land Management and Policy Act of 1976, as well as pre-FLPMA laws which had previously been
carried out without such authorization. The relevant language is found at 43 U.S.C. § 1731(b) (The Federal
Land Management and Policy Act of 1976)

""" Interestingly, and perhaps tellingly, while many of the other regulations associated with the Rangeland
Reform ’94 proposals ended up considerably watered down by the rulemaking process, the creation of the
RAC:s did not seem to have aroused a great deal of angst among the ranching community (Olinger, 1988,
pp. 665; Nicoll 2006, pp. 71-75).
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launched an effort to undo most of Rangeland Reform ‘94. While that effort failed, it did
not discourage ranching interests from pressing their case with the executive branch in
later years. After the election of George W. Bush to the presidency in 2000, a group of
officials more ideologically aligned with western ranchers was appointed to the BLM and
the Department of the Interior (Feller, 2004b; Nicoll, 2006, pp. 75, 97-104; Wrabley,
2008). In 2006 the reconstituted BLM issued a number of new regulations that
considerably weakened Secretary Babbit’s reforms (Nicoll, 2006, pp. 99-100). Successful
legal challenges and the election of the Obama administration have halted some of these
changes, including changes that would have significantly reduced the ability of the public
to participate in public lands planning processes, but there is no guarantee that ranching
interests will not again seek to have grazing regulations rewritten (Vincent, 2007;
Western Watersheds Project v. Kraayenbrink, 2011).

In fisheries, the ongoing dispute over the Sustainable Fisheries Act of 1996 (SFA)
and the 2006 amendments to the FCMA shows how that system too is a part of a broader
political market. Intended to improve the performance of the council system, the SFA
mandated that depleted fisheries be rebuilt to biomass levels that support harvesting at the
Maximum Sustainable Yield (MSY) within 10 years (The Sustainable Fisheries Act of
1996). In order to put teeth in that requirement, the 2006 FCMA reauthorizations required
that the councils put into place automatic catch levels (ACLs) and accountability measure
(AMs) for all federally managed fisheries (The Magnuson Stevens Fishery Conservation
and Reauthorization Act of 2006). The ACL requirement has apparently been complied

with nationwide (Rauch, 2012).
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Not surprisingly, these policies have met with considerable resistance from the
fishing industry, which has marshaled powerful political supporters on both sides of the
partisan aisle to push back against these mandates. In the Senate, Chuck Schumer (D-
NY) has introduced a bill that would allow the councils to extend the 10-year deadline for
rebuilding fisheries and to consider economic factors when setting ACLs (The Flexibility
and Access in Rebuilding American Fisheries Act of 2011). A companion bill in the
House of Representatives has also been introduced by Frank Pallone (D-NJ) (The
Flexibility and Access in Rebuilding American Fisheries Act of 2011). In addition to the
Schumer/Pallone bill, Senator Bill Nelson (D-FL) has drafted a law intended to exempt
species from the new catch limit requirements if NOAA does not have a current stock
assessment (The Fishery Science Improvement Act of 2011). Win or lose, approve or
disapprove, these efforts demonstrate that the commercial fishing industry is capable of
entering the political market in service of their status quo and that the councils are not the

sole locus of power in fisheries politics. Fishermen too, it seems, are lords of today.

2.5.2 The Pendulum

This framing is troubling, for it describes what is arguably a circular problem.
Fisheries must be regulated in order to avert the race to fish, yet the race itself creates
incentives that neuter those reforms.”® Politics, however, is not circular. Instead, the

process can be conceived of as a pendulum swinging back and forth between the

78 .. . . .
Others have made a similar point. “By inviting entrepreneurs to use the commons,” writes one

observer, “the government owner is sowing the seeds of a lobbying interest that will likely push against
restrictive conservation rules if and when they are needed”(Eagle, 2007, p. 624). This problem is not
unique to fisheries policy. The costs and benefits of any environmental regulation are usually spread widely
between different groups of users, both spatially and temporally. Thus there is often some group more
affected by a proposed regulation in the here and now than is the public at large and the impetus for
political opposition is created (Lazarus, 2003, p. 1000).
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preferences of a general polity on the one hand and those of more narrowly parochial
interest groups on the other (Levine and Forrence, 1990; Pope, 1990, p. 292; Farber,
1992, p. 66). Those periods when the pendulum has been pushed over to the interest
group are certainly the norm predicted by public choice theory,” but there are exceptions
to the rule.

The exception most relevant here centers on the existence of “principal-agent
slack” (Kalt and Zupan, 1990, p. 105). Slack is the condition that exists when constituents
(the principals) fail to control the actions of legislators (the agents) in a given policy
arena (Kalt and Zupan, 1984, p. 282).%” When constituents are not paying attention, goes
the theory, slack grows and the pendulum swings toward the policy preferences of
individual legislators and engaged interest groups. When the constituents are engaged,
however, there is less slack, the marketplace for political trades shrinks, and the
pendulum swings back towards more publicly minded policy making (Kalt and Zupan,
1984) In these periods of reduced slack politicians can be forced to act in ways that defy
the predictions of public choice (Farber, 1992, p. 66). New and more publicly minded
groups can control the agenda and define the terms of the debate. These “republican
moments,” are perhaps few and far between, but they are not unheard of.*'

Framed as a pendulum rather than a circle, the political market analysis becomes
an encouraging one because it suggests that the system won’t necessarily swallow reform

efforts whole. The trick is to reduce public apathy and the slack it creates. And slack can

7 In fact, the logical endpoint of the “Olson paradigm” is that there should be no environmental

legislation at all (Farber, 1992, p. 69).

89 To define “Principal-Agent Slack,” Kalt and Zupan analogize the relationship between legislators and the
public to the relationship between shareholders and the officers of a corporation. As they describe it,
“Principal-Agent Slack™ occurs because there is “separation of ‘ownership’ by constituents and ‘control’ by
policy makers.”

81" The term “republican moments” was coined to describe the periodic outbursts of civic engagement that
have marked U.S. political history (Pope, 1990).



49

indeed be reduced. Competition between lawmakers, the interest of active and aggressive
NGOs, publicly minded academics dedicated to popularizing a particular point of view,
and the news media can all be used to manipulate the amount of slack in the system
(Levine and Forrence, 1990, pp. 185-189). If for example, the producers at NBC Nightly
News decided to run a weekly special on coral reef bleaching involving local politicians,
members of environmental NGOs, and researchers from prominent universities, one
might expect to see a greater amount of public interest, and thus less slack, in marine
conservation topics.

No one, however, should take too much comfort from the possibility of a
republican moment in fisheries. Earth Day is not every day. Inevitably slack will return
and the pendulum will swing away from the reformers.* The history of the public range
is, if nothing else, a history of this back and forth. In the 1950s and 60s, Devoto, Foss,
Voight, and McConnell helped to push the pendulum of rangeland politics to a place
where the system could generate a set of policies nominally more acceptable to the
environmental community. By the late 1970s and 80s, however, the “sagebrush

rebellion”, the “wise-use” and “county supremacy” movements,*> and free market

82 This is not intended to suggest that politicians behave well only when people are watching. Even under

public choice analysis, there are situations where publicly minded political behavior is rational. For one
thing, ideological voting has a coalition-building value. It can serve as low opportunity-cost signal about
the future policy choices an official will make which can, in turn, reassure voters that their policy
preferences are being served by their legislator (e.g Dougan and Munger, 1989, p. 119). Additionally,
politicians engage in credit-seeking behavior and often support causes simply because the cause will help
them achieve some additional political goal (Farber, 1992, p. 67). More charitably, even under a strict
public choice approach, it is also possible to conceive of ideology as just another consumption good, and
political actors as individuals who derive personal utility from voting their conscience (Kalt and Zupan,
1990, p. 104).

These movements were all outgrowths of popular sentiment against federal control of western land and
land management practices. The sagebrush rebellion began in the late 1970s and was succeeded by the wise
use and county supremacy movements in the 1980s and 1990s. These movements were all connected by a
common desire to devolve control of federal lands to local governments and residents. These movements
resulted in a great deal of tension between some western citizens and government officials and occasional
violence (Perry, 1996; Blumm, 2011)
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environmentalism® had created a countervailing movement that swung the pendulum
back towards ranchers (Donahue, 2005, p. 771; Wrabley, 2008, pp. 100-106).

The key it seems, is the incentives that exist when the pendulum swings back to
the interest group. For public lands ranchers, the incentives of the commons were never
really altered by any of the reforms designed to dislodge them from the boards, and so the
incentives to push for grazing friendly policies remained in place as well. When the
underlying economic incentives change, however, behavior in the political market can
change as well. Professor Michael Levine’s discussion of the 1978 Airline Deregulation
Act illustrates this nicely (Levine 2006, pp. 10-11). That act, he writes, was passed in an
atmosphere of high public interest and very low slack. After deregulation occurred
however, the industry did not press for reregulation, despite the fact that many of the
large, established carriers had viewed the old system as protective of their interests via,
among other things, the imposition of price and entry restrictions on potential competitors
(Levine, 2006). This is because, Levine argues, the airlines were forced to adapt to a
more competitive reality. Once they adapted their business strategies to this new, less
regulated world, their interests began to diverge and so did their views of the old
regulatory regime The result was that within a few years the U.S. airline industry had no
shared position on a host of different regulatory issues and so had no shared motivation to
bring about reregulation, even as scrutiny of the industry faded and slack increased
(Levine, 2006). The pendulum had swung back to the default position, but the industry

had moved on to fight other fights.

% Very generally, free market environmentalism proposes that economic incentives, strong property

rights, and liability rules rooted in the traditional common law, can provide more effective solutions to
environmental problems than the centralized bureaucratic solutions that have traditionally been favored by
U.S. policy makers (Anderson and Leal, 2001).
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The implication of all this is straightforward for those concerned with fisheries
policy: achieving real reform is possible, but reforms are more likely to be durable if they
alter the incentives associated with the status quo. Policy changes focused on the forms
and processes of fisheries management (such as reforming the council membership) may
succeed for a time, but they will not change the tragic incentives of the fishery and
fishermen will therefore remain motivated to enter the political market in search of
policies that permit the race to fish to continue. Over time, the result will be the familiar
back and forth of the political pendulum and the arc of reform will change slowly at best.
Fortunately, there are ideas for reforming fisheries that are capable of reshaping the
incentives of the TOC and changing the way the fishing industry seeks to exploit the

political market. Below are three of those ideas.

2.6 Strategies for the Marketplace

2.6.1 Individual Transferable Quotas
The most obvious way to make fisheries something other than a commons is to

privatize them and an Individual Transferable Quota (ITQ) scheme does something very
close. In an ITQ scheme fishers are assigned a share of the fishery. The share is usually
expressed as a percentage of a total allowable catch (TAC) for a particular fishing season
within a given geographical range (Criddle and Macinko, 2000, pp. 461-462). While the
TAC for a particular fishery may fluctuate year to year, the ITQ percentage remains the
same. Because fishermen own (or at least have right to) their percentage, ITQs have the

effect of a making a fishery excludable. This interrupts the race to fish because fishermen
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no longer fear that competitors will end up harvesting all the fish before they have the
same opportunity (Criddle and Macinko, 2000). Additionally, ITQs are usually
conveyable, which (in theory at least) puts permits in the hands of those best able to use
them and thus can help to reduce the pressure on the resource by giving marginal
operators an incentive to leave the fishery.*

The fact that fishermen have a secure claim to a portion of the total harvest under
an ITQ scheme does not, however, imply that economic competition between fishermen
is eliminated. Instead it means that fishermen are competing to extract the most financial
benefit from their ITQs rather than competing simply to land the most fish. This
encourages fishing entities to modify their fishing practices so that they are more efficient
and therefore more profitable (McKay, 2004, p. 164). In fact, the rather ruthless
Darwinism this sort competition can engender is the root of the claim that ITQs have a
deleterious effect on fishing communities. Because “highliners” (very good fishermen)
and large companies can use their ITQs more efficiently (e.g. by fishing less days to
catch the same amount of fish, using newer boats that burn less fuel, taking advantage of
superior cash flow to hold back product until market conditions are favorable, etc...)
these entities eventually outcompete their less efficient competitors and end up buying
them out. Thus “rationalization” occurs and the ITQs end up concentrated in the hands of
a few large operators leaving many smaller and less efficient fishermen out of work. This

may be socially suboptimal, but it is economically rational (Grafton et al.,1996).

85 Rationalization can be a painful process for fishing-dependent communities and consolidation

undoubtedly leaves some individuals worse off than they were before (e.g. McKay, 2004:162);
Nonetheless, given the amount of overcapitalization in global fishing fleets, it is difficult to envision a
future for fisheries that does not involve serious amounts of effort reduction (Beddington.et al., 2007, p.
1714).
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Undoubtedly, some fisheries may not be suited to ITQs. Fisheries for straddling
stocks, for example, would be difficult to manage via an ITQ regime due to the
transactional complexities associated with implementing an international regulatory
regime. There have also been concerns about the social impacts of privatization programs
(Palsson and Helgason, 1995), although the development of community based quota
systems may help alleviate some of these problems (McKay, 2004). Finally, just as with
any other managed fishery, these schemes are only as good as the science that informs
them (Pearse and Walters ,1992). If TACs are set too high then associated catch shares
will be too large and the system will collapse of its own weight.

Despite the controversy,™ there is mounting evidence that ITQs are effective. A
recent study published in the journal Science used statistical methods to analyze a
database of the world’s ITQ fisheries. The researchers compared the management
effectiveness of ITQ fisheries to those managed using traditional methods. Their
conclusion was that that ITQ managed fisheries were half as likely to collapse as other
fisheries (Costello et al., 2008).*” Thus, for many fisheries, a shift to ITQ-based
management seems like a straightforward way to reorient the economic incentives

traditionally associated with the commons.*®

% In fact, in the United States, a moratorium on IFQs was instituted between 1996 and 2004 due to

concerns over the distributional effects and worries about the wisdom of privatizing a public trust resource
(Fina, 2005; Mattulich, 2008; Brewer, 2011)

87 There is, of course, some conflicting evidence. (e.g. Beddington et al., 2007; Chu, 2009).

8 A shift to ITQ based management is arguably underway in the United States. NOAA has adopted an
official policy that appears to favor the development of these programs (NOAA, 2012a). Currently 17
federally managed fisheries use some form of an ITQ (referred to by NOAA as “catch shares™). 11 of these
programs were instituted since the end of the ITQ moratorium in 2004. NOAA 2012b. Some have argued,
however, that the Limited Access Provisions of the 2006 Reauthorization of the FCMA make it more
difficult for NOAA to develop effective ITQ-type fisheries (Schikler, 2008).
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2.6.2 Marine Protected Areas

Another potential solution that could serve to interrupt the tragic logic of the
commons is the establishment of a system of Marine Protected Areas (MPAs) (Halpern,
2003; Lester et al., 2009). While MPAs are known by a bewildering array of different
names and acronyms (Agardy et al., 2003, p. 355), they are essentially (in the language of
terrestrial conservation) something akin to a national park or wilderness area: a portion of
ocean environment physically set aside from as many anthropogenic influences as
possible (Agardy et al., 2003, p. 356). In their simplest form, MPAs establish a blanket
prohibition on human presence in an ecosystem. More commonly, MPAs restrict or limit
certain activities or types of individuals in a particular region of the ocean. Fishing, for
example, can be banned outright in no-take reserves, or restricted such that specific
species are off limits or fishing is prevented entirely during different seasons (Agardy et
al. 2003). A variant of the MPA is the Territorial User Rights in Fisheries (TURF) idea.
TUREF fisheries reserve a particular geographic zone to a group of fishermen. In Chile for
example, industrial fleets are excluded from the near-shore, continental shelf regions of
the coastal sea in favor of artisanal fishermen (Castillo, 2010).

MPAs may be a bit more problematic than ITQs for fishery conservation (Agardy,
2003, p. 363; Kaiser, 2005). For one thing, they don’t prevent fishermen from catching
each other’s fish. Thus non-excludability does not attach outside of the MPA and the race
to fish can therefore continue in non-protected waters.®” Further, unlike many reef
fisheries that are highly correlated with place and habitat, high seas or pelagic fisheries

aren’t tied to any particular geographic location. For these fisheries it is uncertain

% One proof of this is the phenomenon of “fishing the line,” where fishermen focus effort on areas

directly adjacent to no-take marine reserves in a sort of localized race to fish (Kellner et al., 2007).
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whether an MPA can be viable at all (Kaplan et al., 2009). Nor is it clear that MPAs can
provide meaningful protection for some species of temperate demersal fish such as cod
(Blyth-Skyrme et al., 2006; Schopka et al., 2010). The pattern of social interaction
between fishing communities and area restrictions is similarly uncertain because the
establishment of MPAs may displace fishing effort in ways that are harmful and
unanticipated (Pollnac et al., 2010). Lastly, in some fisheries, ecosystems may be so
disturbed that something approaching “normal” can never return and MPAs would, in
these cases, serve little purpose (Hutchings and Reynolds, 2004; Bakun and Weeks,
2006).

On the other hand, there is an increasing amount of literature demonstrating the
potential of MPAs to serve as effective fishery management tools, especially when linked
together in a network of protected areas (Gaines et al., 2010). Appropriately sited and
designed MPAs have been shown to increase the abundance and average size of resident
fish (Claudet et al., 2006). and are believed in some cases to sustain fisheries yields via
migration out of the protected area (Halpern et al., 2010). Similarly, the Chilean TURF
strategy (in conjunction with other management techniques) has had demonstratively
positive effects on the fortunes of artisanal fishermen (Castillo, 2010, p. 225-229) and
there is even data that suggests that large-scale temperate demersal fisheries can benefit
from MPAs if they are properly designed and managed (Murawski et al., 2000; Fisher
and Frank, 2002). It has also been demonstrated that MPAs can enhance the reproductive
potential of fish stocks by conserving genetic material and providing protection to
sexually mature fish (Baskett et al., 2005) whose reproductive product (larvae) has the

potential to be advected to other portions of the ocean in quantities sufficient to improve
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recruitment (Halpern and Warner, 2003; Planes et al., 2009). Even the feasibility of
pelagic MPAs is being reconsidered based on improvements in conservation biology,
oceanography, and fisheries science (Hyrenbach et al., 2000; Game et al., 2010).

Some have argued that MPAs do nothing to affect the economic incentives of
fishermen (Hillborn et al., 2004, p. 199) but this is not entirely correct. True, outside
MPAs, fish remain a common-pool resource and thus all the incentives that lead to
overharvesting continue to exist. Within an MPA, however, the economic character of the
resource itself is fundamentally changed. Fish that are resident in a protected zone
effectively become the property of some group, usually the public, but occasionally, as in
the case of TURFs, a private group (Pulina and Meleddu, 2012). Thus (assuming
enforcement is credible) excludability is conferred to the resource within the boundaries
of the MPA and fishermen can rationally conclude that the benefits to be gained by
leaving those fish in the water (additional growth, additional production of eggs, etc...)
will be realized rather than negated by another’s lack of forbearance. In other words,
MPAs can negate the “take-it-or-someone-else-will" logic that lies at the heart of the
commons and the competition in the political market.

2.6.3 Dominant Use Agencies9 0

A number of U.S. agencies (including the BLM) are operated according to

“multiple use” principles that require agencies to manage the resources in their charge in

a way that balances the demands of various stakeholder groups (e.g. The Federal Land

% This section is rooted largely in arguments made by Professor Josh Eagle of the University of South

Carolina (Eagle, 2006).
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Management and Policy Act of 1976).”' Some have asserted that these open-ended and
largely standardless mandates (Behan, 1967; Blumm, 1994, p. 407) help create exactly
the type of political and economic dynamics described in the sections above (Blumm,
1994). Agencies with a mandate that includes both exploitation and conservation, runs
the argument, are inevitably subject to conflicting demands from opposed interest groups.
Given that these demands are often irreconcilable, the agencies tend not to balance at all,
but instead succumb to the most aggressive group (Blumm, 1994; Eagle, 2006, pp. 158-
162). The mandate, in other words, makes the commons.

This mixed mandate problem is arguably at work in the U.S. fisheries
management system (Eagle, 2006, p. 171). The FCMA requires that “conservation and
management measures shall prevent overfishing while achieving, on a continuing basis,
the optimum yield from each fishery” (The Magnuson-Stevens Fishery Conservation and
Management Act of 1976).”? Environmental groups thus have a rational basis for
demanding conservationist policies but so too does the fishing industry have justification
for pushing for more permissive regulation. Reorganizing the U.S. regulatory apparatus
such that a single agency was responsible for marine conservation would shift this
dynamic, especially if, like the U.S. Park Service, the conservation mandate came with
significant areas of ocean habitat to manage. This type of ‘dominant use’ agency would
be focused on preserving ocean ecosystems rather than developing fishery resources. The
managed commons would no longer be a commons at all, because the basic presumption

in favor of open-access fishing that characterizes the council system would be reversed.

! The multiple use mandate is found at § 1702(c) of the Federal Land Management and Policy Act of
1976.

%2 The relevant sections of the law are found at 16 U.S.C. § 1851(a)(1). The difficulty of translating this
muddled mandate into effective conservation policy has challenged scientists, regulators, and fishermen
since the FCMA was first passed (Eagle, 2007; Brodziak, 2008).
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This is not to suggest that a dominant use agency would forbid fishing, or that existing
management systems (i.e. the councils) would necessarily cease to operate, but within the
jurisdiction of a conservation focused agency, fishing would be disfavored relative to
non-extractive uses. Fish stocks managed by this agency would thus gain the
characteristic of excludability. As with MPAs, this excludability could over time begin to
change the fisherman’s calculation about the value of fish left in the sea. Under a
dominant use regime, the fish might be off-limits to the individual, but that individual
needn’t worry that another will take advantage of the imposed forbearance.

The obvious problem with this idea is that it is completely conjectural. There has
been no legislative attempt to effect the idea of dominant use in ocean management.”
Nonetheless, the growing acceptance of MPAs as a marine conservation technique
suggests one pathway that might lead to the eventual creation of such an agency:
Increased use of MPAs may in time necessitate creation of a management entity for the
new reserves. Just as the old Grazing Service of the TGA grew into today’s BLM, an
entity established to manage MPAs might end up, by default, the nation’s marine

conservation agency.”

% It is worth noting, however, that this idea has been proposed before in the public lands context. The

PLLRC discussed above in fact suggested giving up the idea multiple use in favor of a scheme of dominant
use management and zoning (Public Land Law Commission, 1970, pp. 48-52).

It might also be argued that the portions of the 2006 reauthorization of the FCMA that prevent councils
from setting TACs above the recommendations made by the scientific committees are a first step towards
establishing the sort of conservation-first mandate that could ultimately lead to a new type of marine
resource management agency. This is part of the larger package of reforms that was the 2006 FCMA
Reauthorization discussed above (The Magnuson-Stevens Fisheries Conservation and Management Act of
1976). The relevant sections of the law are found at 16 U.S.C. § 1852(h)(6).
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2.6.4 A New Reality?

At the heart of all these proposals is their potential to reduce the incentive to race
to fish and to create a less reactionary market for fisheries policy. Beyond this
generalized forecast, however, it is difficult to predict with specificity how this broad
river of new incentives will be dredged and channeled into a more manageable politics.
What sort of lobbying environment would these reforms create? How would the tactics of
the rent-seekers change? What new incentives would exist for policy makers? While
there are many potential answers to these questions, a few fairly obvious possibilities
suggest themselves.

First, tradeable ITQs are likely to cause some amount of industry rationalization,
which could in turn cause significant changes in the rent-seeking behavior of political
market participants (Grafton, 1996, p.94). In this scenario, as a quota system develops
within a particular fishery, many individual participants will be outcompeted and forced
to sell their share in favor of retirement or other professional pursuits (Grafton, 1996, p.
94). This loss of participants will reduce the likelihood that the fishery will be
overcapitalized, which will in turn reduce the chance that associated industry groups will
feel the need to enter the political market in search of subsidies and other policies needed
to sustain overbuilt fleets (Hennesey and Healy, 2000, p. 189; Ludwig et al., 1993). Even
when fishing groups do go back into the political market, rationalization may act to
change the way legislators respond to industry interests, if for no other reason than that
the number of voting (i.e. electorally relevant) fishermen will be smaller than it was in

the past.
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Perhaps more important than the reduced pressure for certain types of rent is the
possibility that ITQs and MPAs will atomize the interests of fishermen and leave the
industry less able to advocate for itself as a coherent whole. ITQ programs, for example,
have been observed to create different incentive structures among the processing and
harvesting sectors of the industry (Matulich et al., 2007, pp. 255-258). There is also
evidence that possession of secure property rights can incent quota holders to pressure
their government for more restrictive management measures in order to preserve the
long-term viability of the resource, a position not usually associated with conventional
fishing industry groups (Grafton, 2006, p. 702). MPAs are likely to have a similar effect.
In addition to the non-use values associated with protecting a portion of an ecosystem, an
assortment of organizations focused on the non-consumptive use of marine resources
(e.g. whale watching tour operators, SCUBA diving charter boats, and scientific
researchers) will be positioned to benefit financially and professionally from the
existence of an expanded network of MPAs (Klien et al., 2008, p. 692; Grafton et al.
2011, p. 479). Thus MPAs are likely to give rise to their own self-interested lobbies that
would serve as an effective counter to fishing groups.”® In this more fractious and divided
political market, where different groups of fishermen oppose each other and the interest
groups associated with MPAs exercise increased influence, lobbyists may have a more
difficult time convincing government to take action on their behalf. Policy makers will be
less certain of the strength of individual groups and more aware of the likelihood that
there are other groups with conflicting views and dissimilar interests (Wright, 1990, p.

433; Ainsworth, 1993, p. 41: Epstein and O’Halloran, 1995, p. 228; Jentoft and McCay,

> Already, the process of establishing and maintaining MPAs is known to require a delicate balancing

act between fishermen and other stakeholders. It stands to reason that these disparate interests will continue
to require mediation in the political market (Oracion et al., 2005; Gleason et al., 2010)
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1995, p. 234). The fishing industry may still be able to harvest some useful policy
treatment from this market, but the providers are likely to be less accommodating than
they have been in the past.”

Finally, an effective dominant use agency would, by definition, remove some
portion of the previously available supply of fishing friendly policies from the political
market. This is because a dominant use agency, unburdened by the conflicting mandates
that plague other agencies (Blumm, 1994; Eagle, 2006, pp. 158-162), would have almost
no incentive to “facilitate” fishing (Eagle, 2007, p. 624). That is, inasmuch as managing
fishing requires that fishing occur, NOAA Fisheries has an incentive to ensure that at
least some fishing occurs. A dominant use agency focused on marine preservation would
have no such incentive, making it that much more difficult for the fishing industry to

obtain regulatory rent.

2.7 Conclusion: How Sex is Like Fishing

This essay was originally conceived of as a bit of lawyerly advice for individuals
concerned with fisheries issues. It is not an attempt to lay out a master plan for reform or
to suggest that ITQs, MPAs, and dominant use agencies are the only solution to the
problem of overfishing. Instead, the more modest goal of this essay is to point out the

very real but often ignored structural realities that help shape the politics of fisheries

% To some degree, the idea of interest group atomization is the mirror image of Buzbee’s regulatory

commons argument. Professor Buzbee postulates that “gaps” between different regulatory and legislative
authorities can often make it difficult for government to take needed regulatory action (Buzbee, 2003).
Here, I am suggesting that the existence of structurally opposed interests amongst different stakeholder
groups may make it difficult for the industry as a whole to mount effective rent-seeking campaigns.
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management in the United States and to suggest a few ideas that might improve the arc of
reform given those realities.

In the Tragedy of the Commons, Garret Hardin described overpopulation as
falling into that class of problem that had “no technical solution (Hardin, 1968, p. 1243).”
Because there was nothing science could do to stop people from having too many
children he argued that the problem of overpopulation was not solvable other than via
socially coerced procreative “temperance” (Hardin, 1968, p. 126). What Hardin had
failed to appreciate, and what this essay has striven to show, is the difficulty of creating
laws and rules capable of coercing individuals to temper their behavior over extended
periods of time, especially when the desired temperance is contra the individual’s self-
interest”” and when there is an easy way around the prohibition. Hardin had substituted
one “no-technical solution” problem for another. Individuals proposing to improve
fisheries management by changing council membership are making the same essential
mistake. They are assuming that meaningful reform is simply a matter of writing
appropriately stern laws about who can fish or who can be members of this or the other
regulatory body.

One recent article, in the context of a critique of IFQs, argued that the problems

with fisheries management are much ado about nothing.

“Human societies, over a rather long history, have figured out how to prevent all
manner of unwanted activities and outcomes-from child pornography to organized

dog fighting. It is no great mystery and ownership plays no part in the story. Only

7 Procreative temperance is most certainly contra the self-interest of a great many people, especially in

the developing world, where children are often thought of as a form of a “pension” because they are
expected to provide economic support to aged parents (Leibenstein, 1957).
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fisheries economists and ideologues believe that property rights (or the lack

thereof) explain overfishing.” (Bromley, 2009, p. 281).

The unintended irony of the analogy (unfortunately, child pornography and dog fighting
are not exactly dusty relics from a forgotten past) perfectly encapsulates the tendency of
some to assume away the difficulties associated with prohibiting anything. They have
failed to realize that the incentives of the commons make it absolutely rational for fishers
to engage in a race to fish (Branch, 2006; Hilborn, 2007, p. 288) and that the dynamics of
the political market will enable fishing groups to seek out the sort of regulatory treatment
needed to continue doing so. In a democracy, process available to one is process available
to all.

Thus has this essay argued for focusing reform efforts on structural changes that
reorder the commons and de-incentivize the race to fish rather than focusing on process
based fixes that flow from a focus on imperfect representation on the councils. The idea
is not simply that better economic incentives are needed to improve fisheries. They are of
course,”® but the larger point is that with more rational economic incentives attached to
fisheries, the nature of fishery politics is likely to change. Less often will the contests in
the corridors of power be about enabling overfishing because fewer and fewer fishing

groups will perceive that their ability to compete is dependent on the outcome of the race

98 .. . . . . . .
A note is in order here. This essay has not mentioned fisheries co-management, an idea with wide

appeal in academic circles (Jentoft, 2000; Nielsen, 2004; Davis, 2008). This is not intended to dismiss or
marginalize this idea. In fact, none of the proscriptive solutions suggested in this essay are incompatible
with co-managed fisheries. Quite the opposite. ITQs require feedback from users, MPAs are thought to be
improved by incorporating local knowledge into the design, and even a leviathan-like dominant-use agency
could take steps to involve resource users in the deliberative process (especially since that agency shouldn’t
be particularly concerned with fishing industry “capture”). The focus on economic incentives, however, is
reflective of the belief that in the U.S, where fisheries are usually operated by economically minded (profit-
driven) individuals, economically based reforms are a necessary precondition for achieving durable change.
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to fish. The process will not be perfect, but it will be better than it has been and may
achieve more than the sputtering starts and stops of improvement that have characterized
efforts to reform rangeland management.

Recent developments hint that this may already be occurring. The use of MPAs
and ITQs is growing in the United States (NOAA, 2012a; Wenzel et al., 2012). and some
of the reforms contained within the 2006 reauthorization of the FCMA hint that a shift
towards something approaching a dominant use agency is not beyond the pale of
possible. There are no panaceas (Dietz et al., 2003; Ostrum et al., 2003), but if real
incentive-based reforms can be achieved, it may be that in the not too distant future the
politics of the fishery will no longer be a choice between enabling tragedy or enforcing

coercion.
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3.1 Motivation for the Study

Global demand for seafood has been increasing for decades, and growth is
expected to continue (FAO, 2012, p. 83-84). Part of the increase is driven by population
growth. By 2050 more than 9 billion people are likely to be sharing the planet, an
increase of more than 1.75 billion relative to the current population (e.g Cohen, 2003). It
is not simply demographics, however, that is driving growth in the seafood industry. It is
also changing tastes. In 1990, the average global citizen consumed just over 14 kgs of
seafood. Today, that same individual is consuming approximately 18.4 kgs (FAO, 2012,
p. 84). Of late, all the new supply that has been mustered to meet this demand comes
from aquaculture rather than traditional capture fisheries. Exhausted stocks, a lack of
unexploited new fisheries, and increased conservation and management efforts by
national and international bodies have limited the top-line amount of seafood that the
world’s commercial fishermen can harvest each year (e.g. Hilborne et al., 2003).
Aquaculturists of all stripe, on the other hand, have been increasing production year over
year, often at a rate exceeding 8% per year (FAO, 2012, p. 25).

Not surprisingly, the physical components of the aquaculture industry have been
expanding as well. New farms are being built and existing farms are being expanded (e.g.
Bostock et al., 2010; Trujillo et al., 2011). While many of these farms are producing
assimilative species (such as bivalves) or organisms that require little exogenous feed
(such as some types of carp) (e.g. Michielsens et al., 2002), many of these new and
expanded farms are producing animals that must be fed intensively, an activity that leads

to the input of dissolved nutrients and organic matter into natural water bodies (Islam,
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2005). For many fed species, this input can be quite significant. Islam (2005) estimated
that cage aquaculture systems can lead to as much as 132.5 kg of N and 25 kg of P
discharged per ton of production, which is a considerable amount given that much of this
discharge is done in restricted water bodies with minimal flow. The combined effect of
all these nutrients entering a coastal watershed can encourage significant environmental
problems, including eutrophication, algal blooms, and benthic over-enrichment, among
others (e.g. Holby and Hall, 1991; Enell, 1995; Jackson et al., 2003; Mente et al., 2006;
Cao et al., 2007; Herbeck et al., 2013). Even in relatively high-energy areas, the
discharge of nutrients has been shown to negatively affect benthic ecosystems, especially
seagrasses, more than 2 kilometers from the discharge source (Marba et al., 2006; Ruiz et
al., 2009).

One proposed solution to the problem of nutrient discharge from aquaculture
facilities has been the development of offshore, or open-ocean, aquaculture systems (e.g.
Benetti et al. 2006). Here, the idea has been that a move by fish farmers into the offshore
will cause effluents to be discharged into a higher energy, more oligotrophic
environment, where nutrients can be more efficiently integrated back into the bios, thus
significantly mitigating the environmental impacts of aquaculture. There is some
theoretical support for this idea, and a number of studies done at more conventional near-
shore farms located in the highly oligotrophic eastern Mediterranean have provided some
empirical support as well (e.g. Pitta et al., 2006; 2009; Neofitou and Klaoudatos, 2008).
Nonetheless, some worry that even truly offshore aquaculture, if practiced at a sufficient
scale, could generate sufficient nutrients to overwhelm the assimilative capacity of

pelagic ecosystems and cause the same problems nutrient related problems that have
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traditionally been associated with near-shore fish farming (e.g. eutrophication, harmful
algae blooms, etc...) (e.g. Hazlewood et al., 2005; Conservation Organizations, 2009;
Food and Water Watch, 2011).

Until recently, this discussion about the potential costs and benefits of offshore
aquaculture has remained largely academic. It has not been possible to monitor the
effluents and their environmental effects around a commercially scaled offshore farm for
the simple reason that none have existed. While numerous modeling and monitoring
studies have been conducted on more conventional aquaculture facilities and sites (e.g.
Henderson et al., 2001; Pérez et al., 2005; Mente et al., 2006; Lopez et al., 2008;
Venyagamoorthy et al., 2011), the studies that have been done on offshore facilities have
tended to be done on small farms or demonstration sites (e.g. Alston et al., 2005). There
have been a series of monitoring efforts undertaken at conventional fish farms located in
the highly oligotrophic eastern Mediterranean Sea (e.g. La Rosa et al., 2002; Pitta et al.,
2006; Vezzulli et al., 2008). These studies have generated some interesting results, but
the monitored operations are not precisely comparable to large-scale offshore aquaculture
as currently practiced. Stakeholders interested in the issue of aquaculture have thus been
left with a sort of chicken-and-egg dilemma: Short of modeling or analysis of imperfect
analogs, there is no way to be certain that commercially scaled offshore aquaculture
systems won’t generate unacceptable nutrient-related environmental impacts. Without
operational facilities, however, there is no ability to collect the sort of real-world data
could allow for empirical regulatory decision making to occur.

Recently, however, an opportunity to address this knowledge gap has presented

itself. In the Republic of Panama, a large offshore aquaculture facility has recently been
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permitted and constructed. Today this farm is fully operational and, to our knowledge, is
the world’s first truly offshore aquaculture facility operating at a commercial scale. It is
also, obviously, a rich source of data of interest to decision makers and stakeholders in
the aquaculture community in the U.S. and beyond. In this paper we describe the results
of an environmental monitoring study conducted at this facility. Our study was carried
out over two years and used LaGrangian (or dynamic) monitoring techniques to measure
a suite of dynamic physical, chemical, and biological characteristics around the farm site.
We also used standard sediment sampling procedures to measure the impacts on

associated benthic ecosystems.

3.2 Materials and Methods

3.2.1 Study Location and Site Description

The sampling described in this study occurred during late November and early
December 2012 (subsequently referred to as “the 2012 samples™) and during September
of 2013 (subsequently referred to as “the 2013 samples™). The study was carried out at an
offshore aquaculture facility dedicated to the production of cobia (Rachycentron
canadum). Cobia is a large pelagic fish of circumtropical distribution, with the probable
exception of the eastern Tropical Pacific (Franks and Brown-Peterson, 2002). Cobia
exhibit rapid growth and other desirable aquaculture characteristics (Benetti et al., 2010).
Cobia is a relatively new fish to the aquaculture industry, with an annual production of

less than 50,000 tons globally, most of which occurs in China (FIGIS, 2012).
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The farm site is located on the Atlantic coast in the Costa Arriba region of
Panama (Figure 1). The site is approximately 7.5 nautical miles offshore, in 55 to 65
meters of water, and, according to the data collected during this study, was characterized
by strong alongshore currents ranging from 0.1 to 0.7 m/s, and water temperatures
between 25 and 30°C. At the time of the 2012 sampling, the farm site was occupied by 16
Ocean Spar “Sea-Station” cages, each approximately 6,400 m’ in volume. During the
2013 sampling, the number of cages on site had grown to 21. The Ocean Spar Sea Station
cages consist of a central spar oriented vertically in the water column and surrounded by
an exterior rim circling the spar at its midpoint. Netting is stretched from the top of the
spar, down around the rim, and back to the bottom of the spar, creating a three
dimensional space that looks like two cones joined at their bases (Figure 2). Cages are
moored with multi-point moorings secured within an anchor grid and are usually
maintained in either a surfaced or submerged position. When submerged, the cages rest
with the top of the spar more than 5 meters below the surface and can be submerged to
greater depths.

Cages are tended to by a small fleet of service boats, including feed boats, harvest
boats, and maintenance boats. Divers work in and around the cages on a daily basis.
Extruded/pelletized feed is provided to the fish via a pumping system that delivers feed to
the fish through extended hoses connected to feed boats. Feed is provided to the cages
once daily at a rate of less than 3% of biomass per day. The total biomass in the cages
during the 2102 sampling was approximately 500,000 kgs and the total biomass in the
cages during the 2013 sampling was approximately 700,000 kgs. The feed conversion

ratio (FCR) (defined as the ratio of feed provided:biomass harvested) on the farm was
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approximately 2.0 at the time of the study.

Figure 1: Farm location and farmed species.

Figure 2: A Sea Station 6,400 m® submersible cage. Solidworks 2013 render by Richard Pasma/InnovaSea
Inc.

The local climate at the farm site is typical for its location within the Inter-
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Tropical Convergence Zone. Here, strong trade winds that blow generally to the south
bring precipitation to the area as they reach the mountainous isthmian landmass and shed
moisture. Shifts in the Inter-Tropical Convergence Zone (ITCZ) generate a wet season
that runs generally from May to December and a drier season which runs generally from
January until April (Jackson and D’Croz, 1997). Farm records indicate that wave heights
at the site are generally less than 1 meter, although they can reach as high as 3 meters
under severe conditions.

Farm records, as well as data collected during this study, indicate that surface
currents at the site run alongshore in a predominantly eastward direction (although
occasionally currents will run westward) at speeds between 0.05 and 0.7 m/s. Data
collected during this study indicates that the water column was generally well mixed. The
sampling done in December 2012 was characterized by very windy and rainy conditions,
and seas as high 3 m. Currents during the 2012 sampling were variable. The September
2013 samples were taken during a weather regime that was characterized by very hot and
calm conditions, with little measurable wind and no rain. Current was generally eastward

at 0.3 to 0.7 m/s.

3.2.2 Sample Collection
3.2.2.1 Water Column Samples

The water column sampling protocol was designed to evaluate whether the
aquaculture facility affected the physical, chemical, and biological characteristics of
local waters. The sampling strategy included samples taken at different stations labeled

Upstream, Downstream1, Downstream2, and Downstream3. Sampling stations were
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located along the trajectory of a CODE design drifter (Davis, 1985) released to track
currents around the cage field.

The drifter consisted of a 3’ central spar made of 2” PVC pipe modified to hold
four graphite rods, two at the top of the spar and two at the bottom of the spar oriented
perpendicularly to each other. Ripstop nylon sails were attached to the rods. A 1 b lead
weight was suspended from the bottom of the spar to allow the drifter to submerge. A
large general-purpose PEVA buoy was attached to the spar to provide buoyancy to the
drifter and allow for retrieval.

At beginning of every sampling run the drifter was deployed briefly so that the
direction of the currents could be ascertained. Once current direction was determined a
set of samples and measurements were taken at the Upstream station. The Upstream
Station was located immediately on the upstream side of the cages, with the physical
position depending on current direction. The sampling vessel was made fast to one of the
crown buoys around the perimeter of the farm while samples and measurements were
collected. Once samples and measurements were collected at the Upstream station, the
drifter was released on a trajectory that allowed it to pass through the cage field and then
drift downstream of the cages with the prevailing currents. The sampling vessel was then
released from its moorings so that it could track the drifter. The downstream 1 station was
located at the point where the drifter cleared the cage field on the downstream side of the
cage site. Stations Downstream 2 and Downstream 3 were located at approximately 1-
hour intervals along the drifter trajectory downstream of the cage site (Figure 3). At each

sampling station, individual samples were taken at depths of 5, 15, 30, and 60m. Each



74

sampling run began approximately two hours after farm crews had begun daily feedings.
A complete sampling run required approximately 4 hours to complete.

Samples were collected from the sampling vessel using a hand operated 10 L
Niskin bottle (General Oceanics, Miami, FL, USA) that was casted and retrieved
vertically and closed with a messenger. The bottle was weighted with a pair of 8-0z cigar
weights to ensure rapid descent. Depth was estimated by using the Niskin bottle’s
messenger line, which was marked at intervals corresponding to planned sample depths
(5, 15, 30 and 60 m). Individual samples from each station and depth were stored in 10L
HPDE Carboys and stored in a closed cooler and returned to the local laboratory facility
where they were processed for further analysis within 6 hours of collection.

Upon returning to land, samples were filtered through a 0.7 pm Whatman GF/F,
and sample filtrate was used to measure the concentration of nitrite+nitrate (NO, +NO;3"),
total dissolved nitrogen (TDN), and ammonium (NH,4") (in 2013) in samples. The
particulate matter collected on each GF/F was used to measure chlorophyll-a (chl-a), as
well as the particulate organic carbon (POC) and nitrogen (PON) content of samples.

Vertical profiles of water column characteristics were created using a Seabird
M19 CTD (Seabird Electronics, Bellevue, WA, USA) and a C6 Optical Scanner (Turner
Designs, Sunnyvale, CA, USA) at every sampling station (Figure 3). The CTD and C6
were deployed by hand, and were allowed to descend vertically to the bottom at
approximately 1 foot per second and were retrieved at the same approximate speed. The
CTD provided precise water column profiles of dissolved oxygen (DO mg/L),
temperature (°C), and salinity (psu), while the C6 provided data on observed eight water

parameters which included pressure (dbars), chl-a (RFU), rhodamine (RFU), turbidity
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(RFU), and CDOM (RFU),The C6 was calibrated using a seawater blank prior to each

sampling campaign.

Figure 3: Water column sampling scheme.
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3.2.2.2 Sediment Samples

Similar to the water column scheme, the sediment sampling scheme was designed

to evaluate the effect of the aquaculture facility on sediment biogeochemical parameters.

Sediments were collected according to a stratified sampling scheme. Samples were taken

on either side of the cage field in the direction of the prevailing currents. Sampling was

divided between three zones: a near zone (Zone 1), within 50 meters of the cage field, an

intermediate zone between 50 and 150 m from the cage field (Zone 2), and a far zone,
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between 150 and 500 yards from the cage field (Zone 3). Each zone was subdivided into
subzones on the east and west side of the cages (Figure 4). While the calculated
dispersion zone indicated that organic particles could be distributed over a much larger
area than the one ultimately used as the basis for the scheme utilized here, a smaller zonal
scheme was used to allow for more granular sampling.

Samples were taken with a standard 8.2 Liter ponar grab sampler (Wildlife
Supply Company, Yulee, FL, USA). The grab sampler was deployed and retrieved by
hand. Immediately upon retrieving the grab sampler an approximately 1 mL subsample of
the top layer of sediment was collected for chl-a analysis. These samples were then
double bagged in small plastic sample bags. Additional sediment samples were collected
into plastic bags for later POC and PON analysis. All sediment sample bags were then
stored on ice in a closed cooler and returned to shore where they were frozen and stored

at - 20°C for shipment back to laboratory facilities in the United States.

3.2.3 Sample Analysis Procedures

In addition to the in-vivo data collected via the C6 and CTD, discrete water
samples were analyzed for NO,+NOs", PON, POC, and TDN. In 2013 samples were also
analyzed for NH4". Water samples were also analyzed for chl-a concentrations and

pigments. The following procedures were used for those analyses.



77

Figure 4: Sediment sampling scheme.
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3.2.3.1 Water Column Dissolved Nitrogen concentration measurements.

Water column samples collected in 2012, were filtered through a 0.7 um
Whatman GF/F, and 60 mL were collected into an acid-washed, sample-rinsed high-
density polyethylene bottle and immediately frozen at -20 °C. These samples were
shipped frozen to the University of Miami, USA, where NO3;+NO, and TDN
concentration were measured using chemiluminescent analysis (Braman and Hendrix,
1989) and persulfate oxidation of TDN to NO3™ (Solorzano and Sharp, 1980) adapted
according to Knapp et al. (2005), with the resulting NOs;™ measured by
chemiluminescence. The chemiluminescent analysis of NO3+NO," was in a configuration

with a detection limit ~0.05 uM (+ 0.1 uM 1 S.D.)
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The 2013 sample analysis procedures for dissolved nitrogen were the same as
those employed in 2012, however, in 2013 NH4" analysis was also performed. NH,"
analysis was performed on site in Panama. The protocol for the NH, " analysis and recipes
for reagents can be found in detail in Holmes et al. (1999) as Protocol A. For NH,"
analysis, samples were not pre-filtered in order to avoid unnecessary contamination from
the filtration process (Eaton and Grant, 1979; Schierup and Riemann, 1979; Holmes et
al., 1999). Before use, all sample bottles were acid-washed and then treated with reagent
and reagent was left in the bottles until just prior to being filled with sample water in
order to react with and, thus remove, any contaminant NH, " Fluorescence was measured
in a Turner Designs Trilogy Laboratory Fluorometer containing an NH4" UV-B

fluorescence module.

3.2.3.2 Water Column Chl-a concentration

The concentration of water column chl-a concentration was determined on
samples collected in 2012 and 2013 by filtering 150 mL of sample water thorugh a 0.7
um Whatman GF/F. Samples were prepared by filtering 150 ml of water through a 25
mm GF/F filter. In 2012 the filters were then frozen and shipped to the University of
Miami. In 2013 filters were analyzed on site in Panama. In both cases the chl-a
concentration analysis was based on Holm-Hansen and Riemann (1978). Filters were
each placed in a centrifuge tube filled with 8 ml of methanol, stirred, and frozen for a
minimum of 24 hours. Preparation of samples for analysis began with the thawing of the
frozen centrifuge tubes in a warm water bath. Once the samples reached room

temperature they were centrifuged for 1 minute. Then fluorescence of samples was
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measured in a Turner Designs Trilogy Laboratory Fluorometer using a Turner Design
chl-a fluorescence module. One at a time, each sample was poured into a borosilicate test
tube and an initial reading was taken from each methanol extraction. Immediately after
the initial reading, two drops of 10% HCI was added to the test tube and a second reading
was taken, a necessary step for determining phaeopigment concentration. Between each

sample, the test tube was rinsed in triplicate with methanol.

3.2.3.3 Water Column Suspended POC and PON Concentration

In 2013, water column suspended POC and PON concentrations were measured
by filtering 1.5 L of sample onto a pre-combusted (4 hours at 450° C) 25 mm Whatman
GF/F and then drying the filter in a 50 °C drying oven. Filters were then packaged in
airtight glass filter cases and shipped to the USA for further analysis. Once in the United
States, POCC and PON samples were pelletized and then sent to the UC Davis Stable

Isotope Facility for quantification of the POC and PON content via combustion analysis.

3.2.3.4 Benthic POC and PON Concentration.

Analysis of the 2013 bulk sediment POC and PON content was determined by
drying surface sediments collected with the Ponar Grab Sampler in a drying oven at 50 °C
for approximately 48 hours. Once dried, the samples were packaged in 60 mL HDPE
bottles, frozen at -20 °C , and then shipped to the U.S. Once in the U.S. they were
weighed into tin capsules and sent for analysis to the UC Davis Stable Isotope Facility for

combustion analysis. Replicate analysis of standards yields a standard deviation of <1%

for both POC and PON analysis.
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3.2.3.5 Benthic chl-a concentration

Samples intended for sediment Chl-a analysis were frozen in Panama and shipped
to the University of Miami. Analysis of sediment Chl-a content was done by thawing
frozen sediment samples and then weighing them and transferring them to pre-weighed
test tubes. Test tubes and samples were then reweighed in order to determine weight of
sediment sample. After an accurate weight was established for each sample, chl-a was
extracted in 9 ml of ethanol. Samples were spun and refrozen. Samples were then thawed
a second time and centrifuged. Chl-a analysis was performed on the supernatant
liquid. A Turner Design Trilogy Laboratory Fluorometer with chl a module was used for
the analysis. Analysis was performed using the methods outlined in Holm-Hansen and

Riemann (1978).

3.2.4 Statistical Analysis
3.2.4.1 CTD/C6 Data

For each sampling run, water parameter data collected by the C6 and CTD casts at
each station (Upstream, Downstream1, Downstream2, Downstream3) was partitioned
into 5 m depth bins (0 — 55 m; 11 bins per parameter). This allowed the water quality
parameters within a particular depth range and at an individual station on a particular run
to be compared to water quality parameters at the other stations on the same sampling
run. A Kruskal-Wallis test was for non-parametric data was conducted to determine if
there were differences in water parameters between stations at each depth bin. Using this
procedure, median water parameter values are reported, and if determined to be

significantly different across groups, a Dunn’s (1964) procedure with a Bonferroni
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correction for multiple comparisons is applied to determine the significant differences

between groups.

3.2.4.2 Water Column Data: NO,+NOj;", NH4", Chl-a, TDN, POC, and PON

For NO,+NO3™ (um), NH;" (um), Chl-a (ug/L) POC (um), and PON (um) data
was pooled by year, station, and depth. A mean value of the data thus pooled was then
calculated in order to analyze whether any trends existed that might be related to distance
from the cage field. The data thus pooled was evaluated for homogeneity of variances

using Leven’s test of homogeneity (p>0.05) and then a one-way ANOVA was conducted.

3.2.4.3 Sediment data.

A One-way ANOVA was conducted to determine differences between mean
POC, PON, and chl-a sediment concentrations in the zones around the cage field. The
four groups of zones evaluated were the Control (n =3), Zone 1 (n = 6), Zone 2 (n = 6),
and Zone 3 (n = 6). Each zone was further grouped into subgroups east and west within
each zone. All data was evaluated for normality for each group, as assessed by Shapiro-
Wilk test (p > 0.05) and evaluated for homogeneity of variances using Levene’s test of
homogeneity. Results are presented as mean + standard error. If significant difference
between POC, PON, or chl-a amount was present then a Tukey post-hoc analysis was

performed to determine zone-to-zone differences.
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3.3 Results

3.3.1 Water column temperature, salinity and dissolved oxygen concentration

Water column profiles revealed dissolved oxygen levels that were at or near
saturation throughout the water column and were consistent up- and downstream of the
cages. In 2012, the water column was very well mixed and dissolved oxygen was
consistent from the surface to the bottom (Figure 5). In 2013, the water column was less
well mixed and a cline was evident at approximately 35 — 40 m, below which dissolved
oxygen levels increased (Figure 6). Chl-a profiles revealed a similar pattern. Levels of
chl-a in the water column were consistent up and downstream of the cage, including a
deep chlorophyll maximum below 20 m that was evident in both 2012 and 2013 (Figures
7 and 8). Turbidity was consistent throughout the water column. In both 2012 and 2013
water at the site was saltier and denser at depth. In 2012, Salinity at the surface was
approximately 34 ppt, increasing to 35.5 ppt at 60 m of depth. In 2013 the salinity profile
was similar, although salinity at 60 m was approximately 36.5 ppt.

When pooled into depth bins and analyzed using the Kruskal-Wallace procedure,
statistically significant differences were found between median values of every analyzed
parameter on nearly every sampling run and at nearly every depth (See Appendix 1).
These differences, however, were essentially random and no particular pattern of

variation could be established that lent itself to further statistical analysis.
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Figure 5: Vertical profile of D.O. concentrations up- and downstream of the Cage Site (2012).
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Figure 6: Vertical profile of D.O. concentrations up- and downstream of the Cage Site (2013).
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Figure 7. Vertical profile of Chl-a concentrations up- and downstream of the cage site (2012).
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Figure 8: Vertical profile of chl-a concentrations up- and downstream of the cage site (2013).
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3.3.2 Water Column Samples

When data was pooled by depth and sampling station, horizontal profiles of

concentrations of NO,+NOs” (Figures 9a, 9b, 9c, 9d), NH," (Figure 10), TDN (Figure

11a, 11b, 11c, 11d), suspended PON (Figure 12) and POC (Figure 13), and Chl-a (Figure

14a, 14b) in the water column showed no significant trend upstream or downstream of



the cage field in either 2012 or 2013, as evaluated by a one-way ANOVA test. As

expected There was a clear trend towards higher NO,+NOs" levels at depth. In the 2013

sample runs, PN concentrations exhibited a statistically significant difference in

concentrations at both 30 and 60 m (p = 0.03 and 0.05, respectively). Similarly, TDN

concentrations were significantly different in 2013 at the 30 m depths (Table 1).

Figure 9a: Horizontal Profile of NO, +NO;" concentrations at 5 m (2012 and 2013).
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Figure 9b: Horizontal Profile of NO,+NOj™ concentrations at 15 m (2012 and 2013).
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Figure 9c: Horizontal Profile of NO, +NO;5" concentrations at 30 m (2012 and 2013).
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Figure 9d: Horizontal Profile of NO,+NOj™ concentrations at 60 m (2012 and 2013).
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Figure 10: Horizontal profile of NH," concentrations at all sample depths by sampling run (2013).
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Figure 11a. Horizontal profile of TDN concentrations at 5 m (2012 and 2013).
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Figure 11b. Horizontal profile of TDN concentrations at 15 m (2012 and 2013).
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Figure 11c. Horizontal profile of TDN concentrations at 30 m (2012 and 2013).
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Figure 11d. Horizontal profile of TDN concentrations at 60 m (2012 and 2013).
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Figure 12. Horizontal profile of PON concentrations at all sample depths by sampling run (2013).
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Figure 13. Horizontal profile of POC concentrations at all sample depths by sampling run (2013).
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Figure 14a. Horizontal profile of chl-a concentrations at Sm (2012 and 2013).
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Table 1: Mean concentrations of water column parameters pooled by station, depth, and year.

Upstream (n) Downstream1 (n) Downstream 2 (n) Downstream 3 (n)

2012: Mean NO5-NO, (um) content by station and depth

5m?® 0.00 6 0.00 6 0.00 6 0.00 6
15 m? 0.01 6 0.00 6 0.01 6 0.01 6
30 m® 0.11 6 0.01 6 0.05 6 0.02 6
60 m* 0.62 6 0.50 6 0.55 6 0.55 6
2013: Mean NO5-NO, (um) content by station and depth

5m? 0.17 3 0.06 3 0.08 3 0.05 3
15 m? 0.19 3 0.08 3 0.13 3 0.01 3
30 m® 0.15 3 0.12 3 0.18 3 0.18 3
60 m? 2.25 3 2.29 3 2.31 3 1.19 3
2012: Mean TDN (um) content by station and depth

5m? 7.77 6 7.69 6 6.34 6 6.70 6
15 m® 9.35 6 8.28 6 5.91 6 7.47 6
30 m® 8.62 6 6.66 6 6.21 6 8.01 6
60 m? 7.21 6 7.14 6 6.64 6 7.21 6
2013: Mean TDN (um) content by station and depth

5m? 8.80 3 6.72 3 7.18 3 7.03 3
15 m? 6.10 3 6.02 3 8.57 3 7.67 3
30 m° 6.76 3 5.42 3 6.57 3 5.35 3
60 m® 5.42 3 6.60 3 8.92 3 6.89 3
2013: Mean NH, (um) content by station and depth

5m?® 0.18 3 0.12 3 0.14 3 0.12 3
15 m? 0.14 3 0.13 3 0.15 3 0.10 3
30 m? 0.11 3 0.09 3 0.10 3 0.01 3
60 m® 0.29 3 0.10 3 0.09 3 0.04 3
2013: Mean PN (um) content by station and depth

5m?® 0.94 3 0.61 3 0.85 3 1.05 3
15 m? 0.81 3 1.00 3 0.94 3 0.89 3
30m° 0.70 3 0.55 3 0.66 3 1.11 3
60 m° 0.52 3 0.59 3 0.51 3 1.12 3
2013: Mean PC (um) content by station and depth

5m? 2.36 3 2.31 3 2.89 3 2.60 3
15 m? 2.52 3 2.05 3 2.05 3 2.59 3
30 m® 1.42 3 2.58 3 1.74 3 2.06 3
60 m® 2.08 3 1.82 3 1.25 3 2.79 3
2012: Mean Chl-a content (ug/L) by station and depth

5m? 0.004 6 0.006 6 0.004 6 0.007 6
15 m? 0.008 6 0.005 6 0.006 6 0.004 6
2013: Mean Chl-a content (ug/L) by station and depth

5m?® 0.028 6 0.034 6 0.048 6 0.063 6
15 m*® 0.048 6 0.036 6 0.043 6 0.034 6

? No statistically significant differences between mean concentrations at each station at this depth. P > 0.05

® Differences between the mean concentrations at one or more stations at this depth were statistically
significant. P < 0.05.
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3.3.3 Sediment Samples

Sediment sampling did not reveal any statistically significant differences for POC,
PON or chl-a when analyzed by zone or by subzone. When the data were analyzed by
zone, the assumption of homogeneity of variances between zones for C amount and N
amount were violated, as assessed by Leven’s Test of Homogeneity of Variance (p = 0.01
and p = 0.012 respectively). The one-way Welch ANOVA determined that there were no
significant differences between mean C amounts for the control zone (412+151 pg C),
zone 1 (667+55 ng C), zone 2 (573422 pg C) and zone 3 (596+25 ng C), Welch’s F(3,
6.430) = 1.089, p = 0.42. (Figure 15). Similarly, no significant differences were found
between N amounts for the control zone (19+7 ug N), zone 1 (313 ug N), zone 2 (25+1

ug N) and zone 3 (27+2 ug N), Welch’s F(3, 6.136) = 1.131, p = 0.407 (Figure 16).

Figure 15. Sediment POC by zone.

800.00

700.00

600.00 %

500.00

C Amount (ug)

400.00

300.00

200.00
Control Zone 1 Zone 2 Zone 3



94

Figure 16: Sediment PON by zone.
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When the data were analyzed by subzone, the same result attained. The
assumption of homogeneity of variances by sub-zone, for C amount and N amount was
violated, as assessed by Leven’s Test of Homogeneity of Variance (p = 0.01 and p =
0.018 respectively). The subsequent one-way Welch ANOVA determined that there
were no significant differences between mean C amounts for the control zone (412+151
ng C), zone 1 east (772+62 ug C) west (56249 ng C), zone 2 east (585+£34 pg C) west
(562+35 pg C) and zone 3 east (631+41 pg C) west (56117 pg C), Welch’s F(6, 5.826)
=1.622, p = 0.289 (Figure 17). Similarly, no significant differences were found between
N amounts for the control zone (19+7 pg N), zone 1 east (375 ug N) west (251 ug N),
zone 2 east (261 pg N) west (25+2 pg N) and zone 3 east (30+4 pug N) west (24+1 pg

N), Welch’s F(6, 6.049) = 1.067, p = 0.469. (Figure 18).
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Figure 17. Sediment POC by subzone.
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Figure 18. Sediment PON by Subzone.
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Results for the sediment chl-a values were also non-significant. The assumption
of normality for zones, by sub-zone, for sediment chl-a was met, as assessed by Shipiro-
Wilk (p > 0.05); and there was homogeneity of variances, as assessed by Leven’s test of

homogeneity of variances (p > 0.05). No significant differences were found between
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mean chl-a sediment values for the control zone (3.13 x 107 + 1.77 x 10” pg/gsq), zone 1
east (3.14 x 107+ 1.78 x 10 ug/gsq), zone 1 west (2.61 x 10° +2.35 x 10” pg/gqeq)
zone 2 east (4.17 x 107 £ 3.29 x 10 pg/gseq zone 2 west (3.57 x 10° £ 1.62 x 107
ng/gseq) zone 3 east (3.49 x 10-5 £ 3.02 x 10-5 pg/gseq) and zone 3 west (4.88 x 10-5 +
4.46 x 107 pg/gseq) F(3,6) = 0.22, p = 0.96 (Figure 19).

Figure 19: Sediment Chl-a by subzone.
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34 Discussion

From the data reported here it can be concluded that the net effect of the nutrients
emitted by the monitored facility is minimal and insufficient to overwhelm the receiving
ecosystem. None of the water column parameters monitored during the course of this
study show any discernable trend that can be related to the operation of the farm. This is
true of both the parameters analyzed via laboratory techniques and the parameters
recorded in vivo via CTD and C6 casts. Sediment samples do show a trend towards
increased enrichment near the cage field, however the effect to date is modest and is

likely manageable through effective fallowing techniques.
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The nearly complete lack of a discernable impact on the water column from the
operations at the cage site was, in some ways, unexpected. Due to the large number of
fish in culture at the farm site, the relatively high rates of nitrogen excretion exhibited by
cobia (Feeley et al., 2007), and reports of elevated levels of ammonia in the immediate
vicinity of fish farms in a variety of different culture environments (e.g Wildish et al.,
1993; Belias et al., 2003; Pitta et al., 1999; 2006; Neofitou and Klaoudatos, 2008;
Sanderson et al., 2008; Huang et al., 2012) we hypothesized that increases in NH;" would
be evident immediately downstream of the cage field at the Downstream 1 station,
especially at the 5 and 15 m depths. Similarly, due to the high oxygen consumption rates
of cobia (Feeley et al., 2007), the lead author’s personal experience with low dissolved
oxygen levels at other aquaculture sites, and reports of the same phenomena in the
literature (e.g. Wu et al., 1994: Johansson et al., 2006) it was hypothesized that a decrease
in dissolved oxygen might also be evident immediately downstream of the cages at
station “Downstream 1.” Neither hypothesis was supported by the data. Finally, high
turbidity has also been a cause for concern at many aquaculture sites (e.g. Gianluca,
2006), but our data indicates no increase in turbidity downstream of the cage field.

In most other respects, however, the lack of a detectable impact on the pelagic
environment beyond the cage field agreed with research done at sites comparable to the
one in this study (e.g. Soto and Norambuena, 2004; Alston et al., 2005; Pitta et al., 1999;
2006; 2009; Vezzulli et al., 2008). These farms have been generally located on well-
flushed, deep water, oligotrophic sites (Sara, 2007). Researchers there have generally had
difficulty observing any measurable effect on the pelagic environment from farm

operations at distances beyond a few meters from the cage rims, either in physio-
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chemical parameters (e.g. NH4" concentrations) or in biological characteristics (e.g chl-a
concentrations). Vezzulli et al., (2008), for example, analyzed the impact of organic
waste generated by a capture-based Bluefin tuna (Thunnus thynnus) farm on the
surrounding environment. The farm in question was located on an exposed site off the
SW coast of Italy. The site was less than a kilometer from shore and in water
approximately 45 m deep. Analysis of a chl-a and organic matter (particulate bio-
polymeric carbon) samples taken at sampling stations in the immediate vicinity of the
cages showed no statistically significant differences relative to a control site (Vezzulli et
al., 2008, p. 373). Similarly, the measured physiochemical properties (e.g. dissolved
oxygen) were consistent at both the cage sites and the control sites. In an earlier study,
Pitta et al. (2006) studied the effect on the pelagic environment of a group of three
commercial sea bream (Sparus aurata) and sea bass (Dicentrarchus labrax) farms
located in Spain, Italy, and Greece. Each farm produced between 250 to 1150 metric tons
per year. At one farm, a statistically significant spike in nutrients (NH4 " and PO,) was
evident at the cage edge relative to a control site 500 m distant when samples were taken
at discrete depths (Om, 10m, and on the bottom). Integrated water column sampling
around and downstream of farms, however, detected no discernable effect on the
chemical (NHy4", PO4, NO3™ ) or biological (chl-a, PON, POC) variables analyzed. These
results indicated that mixing and diffusion reduced the analyzed variables to background
concentrations very quickly. Alston et al. (2005) monitored the impact of an experimental
offshore farm in Puerto Rico culturing mutton snapper (Lutjanus analis) and cobia
(Rachycentron canadum). This work utilized an array of fixed point monitoring stations

in and around the two-cage farm site where bi-monthly samples were taken and analyzed
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for NH4", NO,+NO; ", and PO, in the water column. No statistically significant
differences were noted for any monitored variable over the two-year course of the study.

Results for the sediment sampling done in this study were in accord with
published results from similar work, most of which have shown that the majority of
environmental impacts created by net-pen aquaculture occur in the benthos (e.g. Mazzola
et al., 1999; Dominguez et al., 2001; Carroll et al., 2003; Aguado-Giménez and Garcia-
Garcia, 2004; Schendel et al., 2004; Soto and Norambuena, 2004; Edgar et al., 2005;
Porello et al. 2005. Kalantzi and Karakassis, 2006; Klaoudatos et al., 2006). In our study,
while the results were not statistically significant, the amount of POC and PON in the
sediment around the cage site show a clear trend toward increased organic loading under
the cages relative to the control site (Figures 15 and 16), When broken down by subzone,
the results are even more suggestive of a trend towards increased organic loading in the
benthos, because the mean values for POC and PON are highest on the east side of the
cage field (zone 1 east), which is in the direction of the prevailing current (Figures 17 and
18).

The implication of the data presented here should provide reason for cautious
optimism about the future of aquaculture. Undoubtedly, the release of large amounts of
nutrients into wild marine ecosystems is one of the great worries associated with cage-
based aquaculture. Increased levels of N and P may generate blooms of various types of
phytoplankton that may be detrimental to the function of a healthy ecosystem. Harmful
algae blooms are an obvious concern but there are other possible downstream ecological
effects related to persistent nutrient over-enrichment, such as regime shifts that lead to

outbreaks of cnidarians or other less-desirable species (e.g. Richardson et al., 2009). It



100

has also been demonstrated that the release of N and P in quantity, without the
proportional release of other trace nutrients (e.g. silica) might favor particular groups of
phytoplankton over others thus creating an imbalance at the lower trophic levels of a
marine ecosystem (Parsons et al., 1978; Doering et al., 1989, Justi¢ et al., 1995,
Nieuwerburgh et al., 2004). There is also the possibility that macro-fauna in nearby
ecosystems might be dislocated due to the input of additional nutrients. Increased
epiphyte growth due to nutrient availability, reduced light for photosynthesis due to
higher levels of turbidity, and other problems related to aquaculture effluents can be
destructive to sensitive benthic ecosystems such as coral reef and seagrass ecosystems
(e.g. Marba et al., 2006; Ruiz et al., 2009). In short, even with offshore aquaculture, and
even given the relatively positive results reported in this study, it is likely that there is an
upper level to the carrying capacity of the environment for these systems. At some point,
sustained input of N, P, and other inputs into a water body, even a very large one, are
likely to have unpredictable and potentially harmful impacts.

Nonetheless, nutrients of the sort discharged by aquaculture facilities are not, ipso
facto, pollution. N and P lie at the base of the ocean’s food web and drive the primary
production that, in turn, drives global fisheries production (Ryther, 1969). A growing
body of literature supports the notion that large-scale nutrient inputs from aquaculture
facilities can have positive effects on fisheries over large (regional) spatial scales
(Machias et al., 2004; 2006; Pitta et al., 2005; 2006; Lopez et al., 2008). These studies
correlate the installation of large-scale aquaculture facilities with increases in the mean
trophic level and the aggregate amount of wild fishery landings in a region. These studies

suggest that nutrients flow quickly through phytoplankton at the base of the trophic
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pyramid and up to higher order consumers (Pitta, 2009). In some parts of the aquaculture
industry, these nutrient flows are already being exploited to produce additional
marketable product via Integrated Multi Trophic Aquaculture (IMTA) techniques (e.g.
Reid et al., 2010; Chopin et al., 2012).

As the offshore aquaculture industry grows, questions about the appropriate scale
and location of farms will persist. While no single study can answer all of these questions
or resolve the myriad uncertainties surrounding how to develop this industry, this study
indicates that commercially scaled offshore aquaculture installations have the potential to

operate in a way that produces a relatively small nutrient footprint.
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Fishing for Farms

Lobbying on Federal Aquaculture Policy in the United States: 2005-2011
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4.1 The Question Presented

Marine aquaculture in the United States has been more or less banned by the
federal government.” The ban is de facto rather than de jure. There is no environmental
regulation or administrative law that specifically forbids the conduct of marine
aquaculture. There is no policy that calls for the government to bar marine aquaculture
from any water of the United States. There is no federal agency that enforces this de facto
ban. There, is in fact, remarkably little in the way of aquaculture policy at all, at least at
the federal level (Johns, 2013). What there is, instead, is a mass of overlapping law and
regulation, administered by more than a dozen agencies, all of which act together to block
the interested firm from successfully applying for the permits needed to build an
aquaculture facility in federal waters (Fletcher, 2004; Fry et al., 2014).'% It is notionally
possible for an individual or business to enter this labyrinth of bureaucracy and emerge
on the other side with permits in hand, but only notionally (Rivera, 2010).

There are some small-scale marine aquaculture ventures in the United States but
these are the exceptions that prove the rule. For the most part, marine aquaculture
operations in the U.S. are all either land-based ponds, recirculating facilities, near-shore

shellfish farms, or (in the case of the states of Washington and Maine) relatively small

% Freshwater aquaculture, on the other hand, is done on land and is therefore permitted by state

governments. There is also some marine aquaculture done in state waters (largely shellfish.This paper deals
exclusively with marine aquaculture in federal waters.

100 Detailing each of the laws and regulations affecting a potential offshore aquaculture facility in the
United States is beyond the scope of this paper, but even a cursory sampling is daunting. The list would
include the Clean Water Act of 1972 (2012), The American Indian Religious Freedom Act of 1978 (2012),
The Archeological and Historic Preservation Act of 1974 (2012), The Coastal Zone Management Act of
1972 (2012), The Endangered Species Act of 1973 (2012), The Fish and Wildlife Coordination Act of 1934
(2012), The Magnuson-Stevens Fishery Conservation and Management Act of 1976 (2012), The Marine
Mammal Protection Act of 1972 (2012), The National Environmental Policy Act of 1969 (2012), The
National Historic Preservation Act of 1966 (2012), The National Marine Sanctuaries Act of 1972, 16
U.S.C. §§ 1431-1445 (2012); and The Rivers and Harbors Act of 1899 (2012).
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scale salmon farms.'®" All of these operations, moreover, are in waters that are primarily
regulated by state governments rather than those waters beyond three miles that are
regulated almost exclusively by the federal government.'*

Recognizing this regulatory reality, anxious to capitalize on the global trend
towards increased reliance on aquaculture for seafood production and aware of the
emergence of new technologies that allow farmers to operate in the ocean environment
beyond three miles (NOAA, 2007), the federal government began to take action to create
a path to permit for offshore aquaculture facilities. First in 2005 (The National Offshore
Aquaculture Act of 2005), and again in 2007 (The National Offshore Aquaculture Act of
2009), NOAA proposed a law that would create a single path to permit and would
regulate offshore aquaculture while providing lease tenure, a streamlined permitting
process, and some oversight from NOAA. These legislative proposals, and similar
administrative efforts in later years (e.g. Gulf of Mexico Fishery Management Council,
20009) all failed amid considerable controversy (Upton and Buck, 2010).

One of the implicit (and occasionally explicit) critiques of these efforts to reform
aquaculture policy was that they were simply an exercise in corporate rent-seeking, and
that the aquaculture industry was unreasonably attempting to gain private access to a
heretofore public resource (e.g. Alsopp et al., 2008; Food and Water Watch, 2011). Given

the enormous up- and downstream revenues associated with a potential marine

aquaculture industry in the United States this was not an unreasonable picture to paint. In

1ot Icicle Seafoods and Cooke Aquaculture, for example, are two companies currently operating

salmon farms in the United States. Their operations are described on their company websites
(www.cookeaqua.com and www.icicleseafoods.com).

102 There has been, however, an offshore aquaculture facility permitted in federal waters for the
production of bivalve shellfish. Catalina Sea Ranch grows mussels off the coast of southern California and
bills itself (correctly) as the first offshore aquaculture facility in US federal waters. Catalina Sea Ranch’s
website is found at www.catalinasearanch.com. One other offshore aquaculture shellfish project has been
proposed for federal waters off New Hampshire (Prien et al., 2014).
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addition to actual producers a host of businesses (e.g. marine equipment manufacturers,
agricultural commodity producers, feed mills, and seafood processors) and members of
the public at large would almost certainly benefit from a growing and vibrant aquaculture
industry in the United States. It would make a great deal of sense for them all to be
agitating for favorable regulatory treatment (e.g. Food and Water Watch, 2012). Yet this
critique begs a question: If there is a high level of demand within the U.S. business
community for more permissive aquaculture regulations, why does the current de-facto
ban on marine aquaculture persist? Why have none of the business interests potentially
enriched by marine aquaculture been able to prevail upon their elected representatives to
force a compromise policy that allows fish farms in U.S. waters?

One potential answer to these questions lies within the matrix of collective action
phenomena first (or at least most famously) described by Mancur Olson (Olson, 1965)
and subsequently incorporated into a wide variety of public choice scholarship. Public
Choice Theory is defined in a number of ways, but it is perhaps best understood as a
method that applies the tools of the economist to the analysis of non-market decision
making processes. This view of policy formation explicitly rejects the notion that
government officials and legislators are selfless public servants, but instead assumes that
these individuals are, like the rest of us, self-serving utility maximizers. This was a
relatively obscure theoretical field of policy analysis until the 1986, when James
Buchanan, a pioneering early public choice theorist, won a Nobel Prize for his work in
the field (Farber, 1989; Farber and Frickey, 1991).

Specifically, the phenomena described by Olson (1965) are diffusion and

concentration. Diffusion, broadly speaking, occurs because the benefits of a particular
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collective action create a large aggregate benefit across society at-large, but only in very
small per capita amounts (Olson, 1965, p. 16). This diffusion of benefits creates a
roadblock for those trying to organize collective action in support of broad based reforms
because few of the potential beneficiaries have an interest sufficiently large to justify the
time, effort, and opportunity cost associated with joining. The result is the free-rider, the
interested party who nonetheless avoids involvement in any action to create some reform
or policy (Olson, 1965; Farber, 1992).

Concentration is the flip side of the collective action coin. Concentration occurs
when some reform or policy confers significant per capita benefits on a relatively small
group of stakeholders or rent seekers. The aggregate benefit of the policy for society may
be relatively small, or (in some cases) may even be negative, but the significance of the
per capita gains creates a compelling incentive for individuals to invest their time,
money, and other resources in support of the reform or maintenance of the policy.

A number of illustrative devices that have been used to describe the phenomenon
of concentration and the rent seeking behavior that accompanies it. Perhaps most
famously, regulation has been described as a commodity acquired by firms (Stigler,
1971). This author has (less famously) employed the same metaphor (Welch, 2013).
Others have used a sort of bazaar or market model to explain the concentration,
comparing interest groups to buyers of policy, and politicians to sellers of the same (e.g.
Keohane et al., 1998).

Regardless of the metaphor used, the result of concentration of benefits is fewer
free-riders, more individuals that are more likely to support a collective action, and more

effective political organizations.
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This straightforward reading of collective action theory is easily applied to the
current stagnation in marine aquaculture policy. Few individuals or corporate entities in
the United States have a significant, current, and monetized interest in the particulars of
domestic aquaculture policy. True, a more efficient, more diversified seafood production
system would probably be of some benefit to the average American in the form of lower
prices and more choices in restaurants and grocery stores. There are also likely a great
many businesses involved up and downstream of the farms themselves that would benefit
from selling goods to, or buying product from, a large and thriving marine aquaculture
industry.'” In very few cases, however, does any of this seem to rise to the level of an
existential issue for the potential beneficiaries of a change in policy. These individuals
and businesses currently exist (and prosper) without a significant marine aquaculture
industry and there is no reason to believe that they will not continue to do so in the future.
Thus, it seems unlikely that many of the potentially aligned parties would provide actual
support to the effort to affect a pro-aquaculture policy. Rhetorical support seems much
more likely in this instance than does participation.'®

In fact, the public choice literature strongly predicts this outcome. Framing any
problem in terms of concentration and diffusion almost always argues for predicting an

outcome in favor of the smaller, more concentrated interest group. Indeed the fact that

103 There are a few, however. The Illinois Soybean Association, for instance, actively promotes itself

as a solution to the aquaculture industry’s feed needs. See the Illinois Soybean Association website at
http://www.ilsoy.org/animal-agriculture/aquaculture. Last accessed February 22, 2015.

104 There are other ways to discuss the issue of free-riding and politics. The “Finite Pool of Worry”
idea is a related theory about human behavior that dovetails nicely with theories of concentration and
diffusion. The “Finite Pool of Worry” holds that individuals only have so much cognitive room available
for processing all of life’s emotionally stressful issues. You might, for example, spend all your time
worrying about global warming (or the irrationality of seafood policy in the United States) but at some
point, you have to get the oil changed in the car, respond to the email from your child’s teacher, call your
boss back, and cook dinner. The result is a rationale sort of apathy on the part of the individual, even with
respect to well-known and pressing issues, a sort of emotional free-riding (Linville and Fischer, 1991),
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public choice so consistently predicts this outcome has been cited as one of the great
weaknesses of Public Choice theory. Carried to its logical extreme, the idea of diffusion
(free-riding) would seem to preclude even the most basic of civic behaviors, such as
voting. After all, the individual voter is unlikely to receive a measurable benefit from her
vote, and regardless, her vote will not be decisive in deciding the outcome. The same
dynamic would seem to preclude passage of any piece of environmental legislation with
narrow impacts and broad benefits. A small group of potentially impacted parties should
be expected to fight tooth and nail against a generically defined public composed of
individuals who aren’t particularly motivated by the small per capita benefits of
regulation. Yet broadly impactful environmental laws (e.g. the Clean Air Act) have been
passed with some regularity throughout the nation’s history (e.g. Farber, 1992, pp. 59-61)
Nonetheless, despite this theoretical weakness, the free-rider theory seems an appropriate
working hypothesis here given that the groups estimated to have the greater
organizational advantages (those opposing reform) won the policy contest.

For those interested in a policy outcome that maintains the status quo, on the other
hand, the situation is reversed. Environmentalists believe that marine aquaculture is a
suboptimal and even destructive system for producing seafood (e.g. Volpe, 2005; Stier,
2007; Allsopp et al., 2008). This implicates the founding principles underlying many of
these organizations and creates an issue that requires engagement in order for them to
remain credible with supporters and donors. The Ocean Conservancy, for example, has

chosen to engage with a proactive push to shape the regulatory environment in which



109

offshore aquaculture will be practiced.'® The advocacy group Food and Water Watch, on
the other hand, has chosen a more confrontational stance. On their website, aquaculture is

described as being part of a general slide towards a less healthy future:

“Just as multinational corporations have forever changed the way food is grown
on land to the detriment of public health, the environment, local communities and
food quality itself, they are poised to do the same at sea. The identical factory
farm model is being adopted for aquaculture: growing food as cheaply as possible
using toxic chemicals and other harmful techniques, packaging it in enormous

bulk, and shipping it to distant grocery stores and restaurants around the world.”

106

The fishing community too has a vested interest in the status quo (e.g. Wheeler
and Feerer, 2011).'"” These organizations perceive that fish farms will create an unfair
and economically damaging source of competition and that their way of life and
economic well-being will be imperiled (e.g. Williams, 2008). Moreover, compared to the
polyglot collection of interests potentially enriched by a new marine aquaculture policy,
both the environmental community and the commercial fishing community are relatively

small and well-defined groups and thus the benefits of opposing aquaculture reform are

195 Information about the Ocean Conservancy’s approach to aquaculture can be found online at
http://act.oceanconservancy.org/site/DocServer/federalMarine Aquaculture7.pdf. Last accessed January 27,
2015.

1% Information about Food and Water Watch’s approach to aquaculture can be found online at
http://www.foodandwaterwatch.org/fish/fish-farming/. Last accessed January 27, 2015.

107 Information about the fishing community’s views on aquaculture are also readily available online.
See e.g. Alaska Marine Conservation Council, at http://www.akmarine.org/our-work/oppose-finfish-
farming/offshore-aquaculture-frequently-asked-questions-fags. Last accessed January 27, 2015.Southern
Shrimp Alliance, at http://www.shrimpalliance.com/news-alert-ssa-continues-to-express-concerns-about-
offshore-aquaculture/. Last accessed January 28, 2015.
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easily communicated and highly tangible for all of the members. Moreover, organizing
these groups is also likely to be relatively inexpensive and easy relative to the work that
would be required to get the unwieldy bunch on the other side of the issue together
(Buchanan and Tullock 1990). This combination of factors should theoretically create
interest groups that are motivated and empowered to act.

Thus, public choice theory posits that the politics of aquaculture, despite the
looming economic benefit associated with the industry’s expansion, actually favor the
status quo. The rent-seeking analysis posited by the industry’s critics have the dynamic
precisely backwards. The groups most likely to be seeking favorable regulatory treatment
in this controversy are not on the industry side, but are in fact on the anti-aquaculture side
of the equation.

This answer, obviously, is entirely conjectural. While it is supported by a great
deal of widely accepted theory it is not possible to form a more empirical conclusion
about the political economy of aquaculture and seafood production in the United States
without data. One place where some relevant data might be found to help support the
public choice explanation proposed here is in lobbyist’s disclosure reports that have been
made public as a result of the Lobbying Disclosure Act (LDA) of 1995 (as amended by
the Honest Leadership and Open Government Act (HLOG) of 2007) (Lobbying
Disclosure Act of 1995).

This paper reports on an effort to use these lobbying reports to provide support for
the hypothesis that the collective action dynamics of aquaculture reform favor the status
quo. Using data gleaned from lobbying disclosures made under the LDA, a database of

all lobbying activity on fishing and aquaculture between 2005 and 2014 was created. This
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database contains over 2,000 reports made by individuals and entities involved in
lobbying on fisheries and aquaculture issues. This data was then used to analyze how
stakeholders within the aquaculture industry, fishing community, environmental NGOs,
and the public-at-large attempted to influence reforms to the aquaculture permitting
system. Specifically, this research sought to quantify the number of lobbyists involved
with the three recent attempts to pass an offshore aquaculture law (The National Offshore
Aquaculture Act of 2005; The National Offshore Act of 2007; The National Aquaculture
Act 0of 2009), how much money was spent on lobbying efforts by these groups, how
intensely these organizations lobbied, and the nature of the lobbying work done. Working
from the hypothesis that fishing and environmental groups would be highly motivated to
keep the status quo aquaculture policy in place, it was expected that the data would reveal
that these groups lobbied more actively than did their pro-aquaculture counterparts.

Part 2 of this essay briefly contextualizes lobbying in the context of the U.S.
federal government and provides a positive justification for the study of lobbying
activity. Part 3 explains the legislative history of the Offshore Aquaculture Acts of 2005,
2007, and 2009. Part 4 explains the methods and associated metrics used in this study.
Part 5 reports the principle findings of the study. Part 6 discusses the political-economy

theory that may help explain these findings. The paper is concluded in Part 7.



112

4.2 Lobbying

Congress shall make no law respecting an establishment of religion, or prohibiting the
free exercise thereof; or abridging the freedom of speech, or of the press; or the right of
the people peaceably to assemble, and to petition the government for a redress of

grievances (U.S. Const. Amend 1).

The right to lobby, or to “petition the government for a redress of grievances,” is
one of the foundational freedoms of the U.S. republic (Browne, 1995; Fatka and Levien,
1998). It is enshrined in the First Amendment, along with the freedom of religion, speech,
press, and assembly. For all the current discontent with dysfunction in Washington D.C.,
and the popular frustration with the influence of money in politics, lobbying is part of the
founder’s original design; a recognition of the citizen’s right to deal directly with a
government that has a significant impact on the conduct of his or her daily business.'*®

Lobbyists represent real people, real businesses, and real causes, and are not in
any inherent sense bad for self-governance (e.g. Briffault, 2008). In several ways, in fact,
lobbyists probably represent a tangible good to the conduct of representative
democracy.'” First, lobbyists create awareness of problems that might not otherwise

have been brought to the attention of the legislature (Briffault, 2008; DeMarco, 2014).

108 The founding generation may not have conceived of lobbying in its modern form, but it is not

possible to read the Federalist Papers without appreciating the degree to which the architects of the
constitution were concerned with “faction” and the impulses that lead to lobbying. In Federalist 10, for
example, Madison writes “A landed interest, a manufacturing interest, a mercantile interest, a moneyed
interest, with many lesser interests, grow up of necessity in civilized nations, and divide them into different
classes, actuated by different sentiments and views. The regulation of these various and interfacing interests
forms the principal task of modern legislation and ordinary operations of government” (Madison, 1787).

109 Lobbyists certainly think so See Allard (2008),arguing for the virtue of lobbying, and authored by
a partner in the D.C. lobbying firm of Patton Boggs.
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For example, the challenges associated with permitting an offshore aquaculture facility
were probably not in the consciousness of the average legislator prior to 2005. Lobbyists
on both sides of the issue pressed the case in a way that, if nothing else, created
awareness where there had previously been none (Apollonio et al., 2008). More than
simply awareness of issues, lobbyists provide information, the technical, mundane sort of
detail that no elected representative can be expected to possess on his or her own
(Figuerido, 2002). Why, for example, would a house member from rural Idaho have a
great deal of expertise on the impact of Jones Act reforms on the shipping industry of the
mid-Atlantic states? Finally, lobbyists are representatives of various constituencies within
the body politic and as such, their actions communicate to Congress where the public
stands on a given issue (Kollman, 1997; DeMarco, 2014, p. 614). When a representative
of the Sierra Club presents an argument for a particular environmental policy, for
example, what the listening official perceives is not simply the argument, but on whose
behalf it is made (Burstein and Linton, 2002).''° The official now knows where at least a
portion of the public stands on the issue in question.

This is not to argue that lobbying is inherently a good thing. In its worst
incarnations lobbying serves to warp and distort government policy making towards the
shortsighted and self-destructive.''’ While the ur-myth of boozy golf trips aboard private
jets is probably more fiction than the day-to-day reality of most lobbyists and legislators,

there is no doubt that the residents of Capitol Hill have not always been able to resist the

1o Burstein and Linton (2002) put it a bit more forcefully. “When an organization makes demands of

elected officials, the officials want to know what the organization wants and how meeting its demands will
affect the official’s electoral prospects. Does the organization have many members or few?”

111 Even lobbyists agree. “The reasons why lobbyists have been reviled through history are legion,
including the simple undeniable fact that in some notorious cases lobbyists got their bad reputations the old
fashioned way: they earned it” (Allard, 2008, pp. 23-24).
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siren song of corruption, often spectacularly so.''? Moreover, the very existence of a class
of individuals who have the ability to systematically access the offices of senators and
congressmen, is in tension with the higher ideals of the republic.''® This tension, vividly
illustrated from time to time by lobbying scandals, has led congress to pass various
attempts to regulate and control the influence of lobbyists (Appollonia, 2008, pp. 14-15).
The most recent versions of these attempts are the LDA and the HLOG (Lobbying
Disclosure Act of 1995).

The overall effect of these laws is debatable (Leech et al., 2005; Allard, 2008, p.
24; Pear, 2008), but recent iterations have resulted in the creation of a disclosure system
that requires lobbyists to register''* and regularly produce and file reports on their
activities.'"” These reports are a rich source of data on lobbying and the operation of the
legislative and administrative processes and constitute something of a window into the
collective thought process of the federal government.''® This window is certainly a partial

one, and peering through it does not reveal the whole of the sausage making machinery,

12 One of the most notorious recent scandals involving lobbyists involved Jack Abramoff, a lobbyist

whose corruption was breathtaking in audacity and scope. In addition to the usual parade of horribles (tax
evasion, fraud, bribing government officials) Abramoff was known for taking money to represent clients on
opposite sides of the same issue at the same time. The scandal surrounding Mr. Abramoff took down
several high-ranking Republican congressmen, including ultimately Rep. Tom Delay (R-Tex), the then
Speaker of the House. Three Washington Post reporters (Susan Schmidt, James Grimaldi, and R. Jeffrey
Smith) won the Pulitzer Prize for the investigative reporting that brought Abramoff down. A summary of
their reporting on the affair is available at the Washington Post’s website.
http://www.washingtonpost.com/wp-dyn/content/linkset/2005/06/22/1.12005062200936.html. Last accessed
January 13, 2015.

13 The worry that those with access to the public fisc will behave badly is even older than the
Federalist Papers. See Thomas Hobbes. Leviathan, with selected variants from the Latin edition of 1668.
Chap. 29, Paragraph 19 (Hackett Publishing 1994) (“Again, there is sometimes in a commonwealth a
disease which resembleth the pleurisy; and that is when the treasure of the commonwealth, flowing out of
its due course, is gathered together in too much abundance in one or a few private men, by monopolies or
by farms of the public revenues, in the same manner as the blood in a pleurisy, getting into the membrane
of the breast, breedeth there an inflammation, accompanied with a fever and painful stiches™).

4 The relevant language in the Lobby Disclosure Act (2012) is found at 2 U.S.C. § 1603.

15 The relevant language in the Lobby Disclosure Act (2012) is found at 2 U.S.C. § 1604.

16 Use of LDA reports to examine the process of policy creation is a fairly well established technique
(e.g. Baumgartner and Leech, 2001; Leech et al., 2005).
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but the study of disclosures made under the LDA can help the researcher to understand
what issues are before Congress, what information Congress has access to, and how
Congress prioritizes the needs of its various constituencies. Studying lobbying may also
provide some predictive insight into future legislative actions. To the extent that the
House and Senate are reactive bodies rather than proactive ones, the activities of

lobbyists can provide clues as to what it is that Congress may be reacting to in the future.

4.3 The Offshore Aquaculture Act(s)

In 2005, at the behest of the Bush Administration (U.S. Ocean Action Plan),
Senators Ted Stevens (R-AK) and Daniel Inouye (D-HI) introduced the National
Offshore Aquaculture Act of 2005 (The National Offshore Aquaculture Act of 2005).
The bill codified a pathway to permitting an aquaculture facility in federally controlled
waters. A variety of interest groups connected to the environmental movement and the
commercial fishing industry, responded with extreme skepticism (Offshore Aquaculture:
Challenges of Fish Farming in Federal Waters 2006).""” The bill, they variously argued,
contained insignificant safeguards against the potential environmental hazards of fish
farming and would weaken the commercial fishing industry. Against this running tide of
opposition, the bill quietly died in committee.

Two years later, again at the behest of the administration, a second attempt to
create a path-to-permit in federal waters was launched. Congressman Nick Rahall (D-

WYV) introduced a slightly revised version of the 2005 bill, (The National Offshore

"7 Most of the witnesses (3 of 5) at the hearing held on the act were decidedly anti-aquaculture. The

majority of the prepared statements submitted for the hearing were also from representatives of
organizations opposed to the act.
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Aquaculture Act of 2007). Again the bill faced opposition from a coalition of fishing and
environmental groups.''® Again the bill again died quietly in committee with no action.
In 2009, the Gulf of Mexico Fishery Management Council (Gulf Council) issued
a Fishery Management Plan (FMP) that allowed for the issuance of aquaculture permits
in the Gulf of Mexico (Gulf of Mexico Fishery Management Council 2009).'"” The FMP
was approved by operation of law (meaning, essentially, that NOAA and the Department
of Commerce did not explicitly reject the plan) (Lubrano, 2009). While the FMP did not
contain enabling rules and was therefore not operational, it was nonetheless immediately
controversial for all the same reasons that the 2005 and 2007 bills had been (e.g.
Ketchum 2010). In response, a third offshore aquaculture act was drafted by a coalition of
environmental groups and introduced by a democratic congresswoman from California,
Louis Capps (The National Sustainable Offshore Aquaculture Act of 2009).'*
Congresswoman Capps’ bill contained a number of sustainability focused provisions that

121

the industry found unworkable “" and it too died quietly in committee.

18 Even the bill’s own sponsor, Nick Rahall (D-WV) sounded a bit ambivalent about the bill he was

introducing (as a courtesy) on behalf of the administration. “While I do not agree with many provisions in
this legislation, I think it is important for Congress to take a serious look at marine aquaculture and see if it
is possible to establish a program that makes economic and environmental sense” (Rahall 2007). 153 Cong.
Rec. E842.

1o The Magnuson-Stevens Fishery Management and Conservation Act, passed in 1976, created a
group of regional fishery management councils empowered to manage fisheries in federal waters in their
respective regions (The Magnuson-Stevens Fisheries Conservation and Management Act of 1976).

120 While there is no proof that any particular environmental group drafted H.R. 4363, there is fairly
strong circumstantial evidence. Congresswoman Capps’ daughter, Laura Capps, is a well-known figure in
Democratic party politics (her husband, Bill Burton, was the deputy press secretary in the first Obama
administration (Halbfinger 2007). At the time the National Sustainable Offshore Aquaculture of 2009 was
submitted, Laura was working for the Ocean Conservancy as a lobbyist and the Ocean Conservancy was
actively supporting Congresswoman Capps’ new bill (Ocean Conservancy 2009). Given the Ocean
Conservancy’s activism in the aquaculture space it is reasonable to conclude that Laura Capps and the
Ocean Conservancy had at least some influence over the bill introduced by Congresswoman Capps.

121 Section 5(g)(1) of the National Sustainable Offshore Aquaculture Act of 2009 (2009), for
example, reduces permit tenure from 20 years to 10 years with renewal left to the discretion of the
Secretary of Commerce.
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As of this writing, the Gulf of Mexico FMP has been subjected to review by both
NOAA and the Office of Management and Budget (OMB), and published in the federal
register for a 60-day notice and comment period (Fisheries of the Caribbean, Gulf, and
South Atlantic; Aquaculture, 2009). The Gulf Council is now writing the final rules
associated with the FMP, and final regulations are expected sometime before the end of
2015. The Gulf Council’s FMP, however, is unlikely to be the final word on the matter. A
number of fishing and environmental groups have expressed opposition to the plan, and
lawsuits have already been filed.'* It is likely that even if the final regulations are
published in 2015, the issue will remain hotly contested for the foreseeable future.

This story presented here, of course, is only one of the potentially valid narratives
that could be used to describe the politics surrounding the failed attempts to create a
permitting system for aquaculture in U.S. federal waters. This version certainly makes
sense in light of much of the public choice literature on the dynamics of large-scale
political action. It also makes sense that NGOs and the fishing industry would react in a
loudly negative fashion to a development that they consider destructive and dangerous.
Still, politics is a very deep river. What seems evident on the surface is not usually the
whole story. Passions evident in the press or the faces of demonstrators are not
necessarily what moves legislators or shapes the process. To get below the surface of the

river, data is needed.

122 The Gulf Restoration Network, Food and Water Watch, and the Ocean Conservancy filed suit

against the National Marine Fisheries Service and the Secretary of Commerce claiming that the agencies
did not have the legal authority to enact the Gulf Council’s plan. The suit was dismissed for lack of
standing and ripeness (Etheridge, 2010).
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4.4 Method

One source of data on the politics in play here are the lobbying reports held under
the LDA. The LDA database is a rich source of information on political activity in the
United States (Baumgartner and Leech, 2001; Strauss, 2011). Any individual firm or
lobbyist that conducts direct advocacy for a particular group or company at the federal
level is captured by the LDA’s requirements and must file bi-annual reports on their
activities. Specifically, the law requires that any individual who earns more than $2,500
lobbying for a client, or any organization that spends more than $10,000 lobbying on its
own behalf, must register as a lobbyist and report on his or her activities. For professional
lobbyists, individual reports must be filed for each client (Lobbying Disclosure Act of
1995).'% Reports must include the identity and affiliation of all lobbyists (for large
multiple person lobbying firms), the officials who were lobbied, the issue areas and
specific bills that were discussed, and the amount of money spent on the lobbying effort
(Straus 2011:6). Once filed, these reports are stored in a searchable and publicly available
database maintained by the Clerk of the U.S. House of Representatives and the Secretary
of the U.S. Senate.'** All of this information creates the ability to look at politics in an
empirical, data driven fashion, and helps form a more nuanced understanding of a
particular issue.

For this study, a systematic search of the U.S. Senate’s LDA database was
conducted. Initially, the LDA database was searched for all reports containing a reference

to the word “aquaculture.” Subsequently, in order to capture any additional activity that

123 The relevant language in the Lobbying Disclosure Act of 1995 is found at 2 U.S.C. § 1604(d)(1).
124 The database can be accessed through the Senate website. See
http://www.senate.gov/legislative/Public_Disclosure/LDA_reports.htm. Last accessed March 4, 2015.
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was occurring around aquaculture, the LDA database was also searched for any report
carrying the general marine issue subject code MAR'?® by year and filing period. Each
report utilizing the subject code MAR was then searched individally for any indirect
reference to lobbying on aquaculture. Finally, in an attempt to understand the total scale
of lobbying around seafood production in general, the analysis of MAR coded lobbying
reports was expanded to include any report dealing with fishing and fisheries.
Information from these reports were then filed in a new database created for this
research known as the Aquaculture and Fishing Lobbying Database (AFLD). Lobbying
report information entered in the AFLD included identification of the lobbyists, the
clients, the content (i.e. the precise subjects that were lobbied on), the number of
lobbyists involved in the lobbying effort, the number of other issues that the organization
lobbied on, and the amount of money spent on the lobbying efforts. Groups involved in
lobbying were then classified in the AFLD as generally in favor of the development of
marine aquaculture (the Pros) or generally opposed to the development of marine
aquaculture (the Antis). The Pro or Anti'?° classification was done based on policy

statements, public comments made as part of congressional testimony or via the notice

125 Lobbyists are required to classify the subject matter of their lobbying efforts according to one of

79 different issue codes ranging from ACC (accounting) to WEL (welfare). MAR is the code for lobbying
on “Marine/Maritime/Boating/Fisheries” issues, and includes aquaculture. The website of the Office of the
Clerk of the House of Representatives has detailed instructions for filing lobbyist reports.

http //lobbyingdisclosure.house.gov. Last accessed March 10, 2015.

12 Admittedly, it is a bit artificial to force all of these groups into one of two opposed camps. In truth,
many of the organizations studied here have more nuanced institutional stances than “aquaculture bad” or
“aquaculture good.” This research is not, however, about the nuance of the substantive positions these
organizations have. It is instead about the raw political act of lobbying on a particular legislative proposal,
which at the end (even after amendments are offered) comes down to advocating for a yes or a no vote.
Lobbyists are assumed to act accordingly.
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and comment process, and other publicly available information released by the relevant
organizations.'*’

All data collected in the AFLD was organized in bi-annual increments in order to
reconcile changes in reporting requirements mandated by the amendments to the LDA.
Until 2007, regulations required organizations to file reports twice a year; once at mid-
year and again at year-end (Straus, 2011, p. 5). Beginning in 2008, organizations were
required to file lobbying reports quarterly (Straus, 2011, p. 5). In order to reconcile the
differences between these two sets of reporting requirements and to avoid double
counting various metrics in the AFLD, all quarterly reports analyzed were combined so
that first and second quarter reports corresponded to pre-2008 mid-year reports, and third
and fourth quarter reports corresponded to pre-2008 year-end reports. To fairly combine
reports in this fashion, individual issues and lobbyists had to be reconciled from quarter
to quarter. So, for example, if “Lobbyist X" was reported as having lobbied for
“Organization Y” in both third and fourth quarter of 2009, “Lobbyist X” was only
counted as a single lobbyist for the combined period. Similarly, if “Organization Y
lobbied on “HR 1234” in both the third and fourth quarter of 2009, that was counted as a
single issue, rather than two for the combined period. The amount of money spent
quarterly on lobbying efforts was aggregated to reflect the total spend over the bi-annual
period.

Once collected in the AFLD, the data was analyzed to more effectively parse its

meaning. Many groups lobby on a wide range of issues germane to their interests. In the

127 . . . . . ..
Every organization involved in pro or con advocacy on offshore aquaculture made their position

clear publicly, usually online. The Ocean Conservancy’s statement on the Gulf of Mexico Fishery
Management Council’s FMP, for example, can be found on their website
http://act.oceanconservancy.org/site/News2?page=NewsArticle&id=13169&news_iv_ctrl=0&abbr=press_.
Last accessed March 6, 2015.
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lobbying disclosure reports analyzed for this research it was not uncommon to find
organizations that lobbied on hundreds of individual issues, and spent hundreds of
thousands of dollars on lobbying efforts. The lobbying disclosure system, however, does
not require that reporting organizations and individuals itemize their lobbying expenses
or report the amount of time that they lobbied on one issue relative to others (Straus,
2011, pp. 5-7). Because of this, it is often difficult to discern the priority groups place on
the different issues in their portfolio of lobbying concerns. More important, this lack of
itemization can make a straightforward reading of data from the LDA reports misleading.
An organization lobbying on offshore aquaculture may have spent hundreds of thousands
of dollars, and may have employed dozens of lobbyists, but if those dollars were also
spent on other issues, or if some portion of the lobbyists listed in the report were engaged
in lobbying on other issues, it is not accurate to report the raw numbers as indicative of
aquaculture lobbying effort.

In the absence of itemization, and in order to make some objective judgments
about the degree to which organizations were focused on the respective issues in their
portfolios, the organizational intensity of each group’s aquaculture lobbying effort was
calculated.'”® Calculating organizational intensity was done by counting the number of
individual aquaculture related issues reported under the “MAR” subject code and then
taking the inverse of that number. Organizational intensity calculations only considered
individual issues reported under the MAR subject code. The organizational intensity
score was then used to calculate the intensity-adjusted monetary outlay of each group on

aquaculture lobbying efforts. The intensity-adjusted outlay was simply the total amount

128 For groups lobbying only on fisheries, no intensity calculation was done. The information in the

AFLD, however, would allow for this calculation to be made in the future.
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of money a group spent lobbying in a particular report multiplied by the organizational
intensity. Admittedly, this method has the shortcoming of assuming that effort, money,
and lobbyists were distributed among issue areas in a pro-rata fashion, which is almost
certainly not the case. Nonetheless, these metrics serve as useful proxies for the amount
of money and effort groups spent lobbying on specifically aquaculture related issues
relative to all the other issues in the portfolio, and are more informative than simply
reporting raw numbers.

Finally, when considering this methodology, it is important to note that this
research does not capture the whole of the political activity surrounding aquaculture.
Constituents can influence a political process through a variety of means not covered by
lobbying disclosure laws. Campaign contributions, for example, are not captured by
lobbying disclosures. Nor are non-monetary forms of support such as voting, campaign
and organizational assistance, or public endorsements of candidates, captured in any
meaningful way by lobbying reports.'*’ Thus, lobbying disclosures provide data on a

meaningful part of the process, but not the whole of the process.

4.5 Results

The unadjusted data indicates that lobbying efforts between the Pro and Anti
camps were largely equivalent. In the 14 reconciled periods between 2005 and 2011, ten
Pro organizations filed 81 reports describing aquaculture lobbying efforts. Over the same

14 reconciled periods, 14 Anti organizations filed 75 total lobbying reports mentioning

129 These are all extremely powerful forms of support (Keohane et al., 1998).
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aquaculture (Table 2). The mean number of Pro organizations lobbying on aquaculture in
any given reconciled period was 3.57 (SD=1.87), while the mean number of Anti
organizations lobbying on aquaculture in any given reconciled period was 4.36
(SD=2.24) (Table 3). There was also a relatively even number of lobbyists operating on
behalf of both sides. Between 2005 and 2011 there were an average of 9.43 (SD=7.81)
individual lobbyists working for Pro-aquaculture organizations in any given reconciled
period, while an average of 9.07 (SD=5.95) individual lobbyists were working for Anti
organizations in any given reconciled period (Table 3). None of these differences in

means were statistically significant (p<0.05) when tested using a two-sample t-test.

Table 2: Lobbying reports filed by pro and anti aquaculture organizations - 2005-2011.

Total Reports A Total Reports
Pro Aquaculture Lobby Groups Filed (2005-2011) Anti Aquaculture Lobby Groups Filed (2005-2011)

1 Hubbs-SeaWorld Research Institute 22 1 Public Citizen 1
2 Kona Blue Water Farms 10 2 The Ocean Conservancy 14
3 American Farm Bureau 1 3 Environmental Defense Fund 3
4 National Fisheries Institute 17 4 Environmental Defense Action Fund 3
5 National Restaurant Association 6 5 Food and Water Watch 9
6 Darden Restaurants 1 6 Food and Water Watch Fund 2
7 Ocean Stewards Institute 16 7 Oceana 5
8 PPG Industries, Inc. 1 8 Farmer's Education Cooperative Union 6
9 American Veterinary Medicine Association 2 9 Recreational Fishing Alliance 2
10 Omega Protein 5 10 Coastal Conservation Association 13
11 National Environment Trust 2

12 Northeast Seafood Coalition 4

13 Southern Shrimp Alliance 6

14 Friends of the Earth 5

Total 81 Total 75

One area where the raw data indicates some disparity between Pro and Anti
groups is in the unadjusted spending. Pro aquaculture organizations were considerably
bigger spenders than their Anti opponents. Pro aquaculture organizations spent a total of
$13,551,816 on lobbying and lobbyists between 2005 and 2011, versus $4,208,561 spent
by the Anti organizations. The amount of money spent lobbying in an average reconciled
period was $967,987 for the Pro groups, while their Anti adversaries spent an average of

$303,611 per reconciled period (Table 4).
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Table 3: Number of pro and anti aquaculture organizations and lobbyists engaged in lobbying on offshore
aquaculture - 2005-2011.

Reconciled Period | # Orgs (Pro) # Orgs (Anti) | # Lobbyist (Pro) |# Lobbyist (Anti) LTIy Rf‘tlo
(Pro/Anti)

2005 MY 1 0 1 0 -
2005 YE 1 2 1 8 0.13
2006 MY 1 5 1 16 0.06
2006 YE 1 4 1 15 0.07
2007 MY 6 7 30 20 1.50
2007 YE 5 9 10 18 0.56
2008 Q 1&2 6 4 16 4 4.00
2008 Q 3&4 5 3 13 4 3.25
2009 Q 1&2 4 3 8 6 1.33
2009 Q 3&4 5 6 10 9 1.11
2010 Q 1&2 4 6 12 9 1.33
2010 Q 3&4 4 3 12 5 2.40
2011 Q 1&2 4 5 11 8 1.38
2011 Q 3&4 3 4 6 5 1.20

Mean 3.57 4.36 9.43 9.07 1.04

SD 1.87 2.24 7.81 5.95 -

Note: MY = Midyear; YE = Year End; Q 1&2 = First and Second Quarter; Q 3&4 = Third and Fourth Quarter.

Table 4: Unadjusted lobbying outlays by Pro and Anti Aquaculture Organizations — 2005-2011.

. . Total Lobbying Outlay [Total Lobbying Outlay

Reconciled Period (Pro-Aquaculture Orgs) |(Anti-Aquaculture Orgs)
2005 MY $ 20,000 | $ -
2005 YE $ 20,000 | $ 140,000
2006 MY $ 20,000 | $ 226,122
2006 YE $ 40,000 | $ 177,614
2007 MY $ 4,270,225 | $ 597,337
2007 YE $ 1,981,162 | $ 1,106,000
2008 Q 1&2 $ 2,104,060 | $ 96,395
2008 Q 3&4 $ 2,645,369 | $ 70,000
2009 Q 1&2 $ 250,000 | $ 77,039
2009 Q 3&4 $ 540,000 | $ 214,573
2010 Q 1&2 $ 250,000 | $ 201,031
2010 Q 3&4 $ 330,000 | $ 476,000
2011 Q 1&2 $ 541,000 | $ 633,420
2011 Q 3&4 $ 540,000 | $ 193,030
Total (all periods) $ 13,551,816 | $ 4,208,561
Mean $ 967,987 | $ 300,612

The disparity in effort further diverges once data is adjusted to account for

intensity of effort. Between 2005 and 2011. Pro aquaculture organizations had an average

intensity score of 0.34 (SD 0.10) while Anti organizations were found to be lobbying

with an average intensity of 0.11 (SD 0.05) (Figure 20). These differences were found to
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be statistically significant when tested using a two-sample t-test (p<0.05). This indicates
that Pro aquaculture organizations were generally more focused on aquaculture policy
outcomes than their Anti counterparts were over the same time period. Anti groups
tended to be NGOs or fishing advocacy groups that had a large portfolio of issues thus
lowering their intensity score (Figure 21). The Farmer’s Educational Cooperative Union
of America (FECU), for example, is a group promoting the interests of small agriculture
operations."** FECU lobbied regularly against offshore aquaculture permitting, but this
was only one of over 500 issues on which the organization reported engagement. Pro-
aquaculture groups, on the other hand, were often very focused on the offshore
aquaculture issue. Kona Blue Water Farms (a Hawaiian aquaculture firm utilizing
submersible cage technology in state waters off the island of Kona) and the Ocean
Stewards Institute (a pro-aquaculture trade group), for example, reported lobbying

exclusively on offshore aquaculture in several reporting periods.

Figure 20: Mean lobbying intensity, pro and anti aquaculture groups: 2005-2011
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130 The Farmer’s Educational Cooperative Union has changed its name and is now the National

Farmer’s Union. See www.nfu.org. Last accessed March 6, 2015.
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Pro aquaculture groups were also spending more money in pursuit of their policy
goals on an intensity-adjusted basis than were their Anti counterparts. Between 2005 and
2011, the aggregate intensity adjusted outlay for Pro aquaculture lobbying efforts was
$702,531 vs. $407,393 spent by their Anti counterparts. The average spending for Pro
aquaculture groups in any given reconciled period was $37,049, while the Anti groups
spent an average of $29,100 per reconciled period. Pro intensity adjusted outlays were

higher than Anti outlays in all but two reconciled periods (Figure 22).

Figure 21: Lobbying intensity by pro and anti aquaculture organizations by reconciled period: 2005 - 2011.
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In sum, the data assembled here indicates that in fact, the Pro aquaculture groups
were more focused on their desired policy objectives than were their opponents. These
groups appear to have spent more time, energy, and money advocating for a reform of the
federal regulatory code than their opponents in advocating for the status quo. Yet still, the
de facto ban on marine finfish aquaculture in the United States continues. Despite the
focused and reasonably well-funded effort mounted by pro-aquaculture lobbyists, there

are no farms growing fish in the marine waters of the United States.
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Figure 22: Intensity adjusted outlays (Pro and Anti) by reconciled period: 2005 — 2011.
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4.6 Discussion

The data reported here clearly fails to support the initial hypothesis that anti-
aquaculture groups would be better able to organize and lobby in support of their desired
policy objectives. Regardless of the apparent disparities in the ability of the two sides to
engage in collective action and the predictions that flow from this theoretical approach,
the camp defending the status quo (the Antis) did not conduct more (or more intense)
lobbying in support of their favored aquaculture policy outcomes than did their
opponents. In fact, the opposite was essentially true. The Pro aquaculture camp utilized
greater financial resources, lobbied in greater numbers, and worked with greater intensity
than their opponents. Nonetheless, the status quo in U.S. aquaculture policy remains. The
extra time, lobbyists, and money did not seem to buy any meaningful change in policy for

Pro-aquaculture activists. Why should this be so? Does the data collected here shed any
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light on this reality? Are any other working theoretical models available that might
provide insight into why this result attained even in the absence of superior lobbying on
the part of Anti aquaculture groups?

In fact the results reported here are in accordance with much of the literature on
politics and collective action generally and lobbying in particular (Smith, 1995; Burstein
and Linton, 2002; McKay, 2012a; Baumgartner et al., 2014).131 The understandable
public discomfort with lobbyists and other forms of financially promiscuous political
activism notwithstanding, a large body of research points out that lobbying and the
amount of money spent lobbying is not necessarily predictive of political outcomes
(McKay, 2012b) and that status quo policies are structurally very difficult to change
(Buzbee ,2003; Ciccone, 2004; Baumgartner et al., 2014, pp. 203-206). This body of
work does not rely entirely on the collective action advantages of small groups, but
instead focuses on the inherent difficulties of forcing change through the ossified

corridors of government power.

Sticky Policies

In their comprehensive study of lobbying at the federal level, Baumgartner et al.
frame the advantage of the status quo policy position as being in the nature of friction.'*?
In their telling, policy is “sticky” (Baumgartner et al., 2014, p. 203) That is, policies are
subject to a large quantum of resistance that cannot usually be overcome by the day-to-

day give and take of representative politics (including lobbying). This stickiness, they

131 The literature is not, however, unanimous. Richter et al. (2009) demonstrated a “systematic and

robust link” between a firm’s lobbying expenditures and their tax benefits.
132 See Baumgartner et al. supra n. 79 at 203 (“Imagine that that the policy process involves pushing
some object along a sticky surface”).
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continue, is the result of a number of factors, including the existence of large and well-
informed communities of experts engaged in all facets of a particular policy arena,
regardless of the particulars of the policy issue at stake.'*® These experts create a sort of
information-rich noise that makes it difficult for one side or the other to carry the day
with a particular argument (Baumgartner et al., 2014, pp. 203-204)."** For a reformist
group to break through this noise it has been estimated that 3.5 lobbyists working in favor
of the proposed change are needed against every one (1) lobbyist working the other side
of the issue (McKay, 2012b). In addition to the noise around individual issues, legislators
and administrators are subjected a crush of other unrelated issues (all with their own
noisiness) that demand attention on a day-to-day basis (McKay, 2012b)."** All of these
other issues are likely to be equally noisy, equally important, and equally populated by
experts on all sides, and thus they serve to dilute institutional focus on any single policy.
Finally, there is also a lack of the sort public awareness on issues that could be used to
motivate bystanding legislators to act in one way or another (Kalt and Zupan, 1990; Pope,
1990; Farber, 1992; Birklan, 1998). If the public isn’t paying attention to a problem, it is
not as likely that an elected official will deal with the problem.

To some degree the data collected in the AFLD demonstrates this stickiness. The

ratio of Pro lobbyists to Anti lobbyists was only above 3.5:1 in one reconciled period, and

133 While not specifically mentioned by Baumgartner et al. (2014) there are echoes of Advocacy

Coaltion Framework (ACF) theory in this description of the policy formation process. ACF is a sort of
hybrid of political theory that incorporates elements of public choice and institutionalism. ACF holds,
essentially, that the process of policy formation can best be understood as a competition between networks
of stakeholders on different sides of an issue within a “policy subsystem”. These competing networks
constantly evolve and reshape themselves as new information is made available and learning occurs by
stakeholders within the policy subsystem. These competitions often require long periods of time (a decade
or more) to resolve (e.g Sabatier, 1987; Sabatier and Pelkey, 1987; Sotirov and Memmler, 2012, pp. 52-54).
134 The data reported here supports this idea of “noise.” See Figure 3 infra.

135 This idea that an individual or institution might suffer from some deliberative limitations imposed
by a hectic or information rich environment is not a new one (e.g. Forester, 1984; Gigerenzer and
Goldstein, 1996).
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in many periods the ratio was near unity or lower (Table 3), indicating that the Pros
simply did have enough advocates pressing their case. Additionally, when the analysis of
lobbying reports with the subject code MAR was expanded from just those mentioning
aquaculture to those mentioning aquaculture and fishing related issues, a huge new
population of lobbyists appears. Between 2005 and 2011, the average total number of
lobbyists engaged in advocating on the offshore aquaculture issue in a reconciled period
on both the Pro and Anti side was 18.5. During that same time period, the total number of
lobbyists working on issues related to commercial fishing in any reconciled period was
92.3. There was not a single reconciled period between 2005 and 2011 when the number
of total aquaculture lobbyists outnumbered the fisheries lobbyists on the Capitol Hill
(Figure 23).

Figure 23: Total number of fisheries and aquaculture (Pro & Anti) lobbyists by reconciled period: 2005-
2011.
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The same pattern, not surprisingly, holds true for financial outlays. The combined
amount of money spent lobbying on aquaculture by both the Pro and Anti sides (not
adjusted for intensity) between 2005 and 2011, totaled just over $17.7 million, with an
average of approximately $1,268,598 spent per reconciled reporting period. The total

amount of money spent on lobbying by fishing industry groups was approximately $36.4
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million, with an average of approximately $2.4 million per reporting period (Table 5). In
2007 and 2008 aquaculture lobbying outlays did outpace fishing lobby outlays, although
this increase was largely due to the National Restaurant Association lobbying on behalf
of the National Offshore Aquaculture Act of 2007 in both 2007 and 2008. The National
Restaurant Association spent nearly $5,500,000 lobbying during this two-year period.
Thus one can see stickiness in action. Fishing lobbyists (regardless of issue or
position) were simply more numerous within government than were aquaculture
lobbyists. There were more chances for individual legislators and administrators to hear
from the fishing community about issues that were important to them than there were
chances to hear about the problems and opportunities facing the aquaculture community.
Fishing policy, in other words, constituted a background of noise through which
aquaculture issues simply could not breakthrough. Aquaculture, it might be argued, was

drowned in a sea of inattention.'®

136 This analysis has limited itself to lobbying on the issue of issues that fall under the “MAR” subject

code. In truth, this subject captures a tiny fraction of the lobbying activity ongoing on Capitol Hill. A
search for reports filed under the subject code “TAX” in any period during the time frame covered by this
paper will return literally thousands of reports representing hundreds of millions of dollars of lobbying
activity. In a sense it is amazing that the Congress can pay attention to anything to other than corporate tax
rates.



132

Table 5: Total lobbying outlay, aquaculture and fishing organizations: 2005-2011.

. . Total Lobbying Outlay |Total Lobbying Outlay
Reconciled Period (All Aquaculture Orgs) |(All Fishing Orgs)
2005 MY $ 20,000 | $ 1,849,250
2005 YE $ 160,000 | $ 223,265
2006 MY $ 246,122 | $ 3,103,936
2006 YE $ 217,614 | $ 2,290,506
2007 MY $ 4,867,562 | $ 2,323,927
2007 YE $ 3,087,162 | $ 2,614,584
2008 Q 1&2 $ 2,200,455 | $ 3,149,485
2008 Q 3&4 $ 2,715,369 | $ 1,867,450
2009 Q 1&2 $ 327,039 | $ 2,630,800
2009 Q 3&4 $ 754,573 | $ 2,223,749
2010 Q 1&2 $ 451,031 | $ 2,573,722
2010 Q 3&4 $ 806,000 | $ 3,016,224
2011 Q 1&2 $ 1,174,420 | $ 3,306,247
2011 Q 3&4 $ 733,030 | $ 2,786,350
Total (all periods) $ 17,760,377 | $ 33,959,495
Mean $ 1,268,598 | $ 2,425,678

The Bird in the Hand

It isn’t just institutions that create friction. Individuals too are averse to change

and this creates another structural source of support for status quo policies (Samuelson

and Zechauser ,1988). While status quo bias is often of the irrational variety (e.g.

endowment effect or loss aversion) (Kahneman et al., 1990; 1991), there is a strain of

individually rational status quo bias that is especially relevant here. As a number of

studies have pointed out, policy reforms generally create winners and losers and in the

absence of reliable information about who will win and who will lose, it is often quite

rational for the potentially affected parties to demur in favor of the status quo (Fernandez

and Rodrik, 1991; Conesa and Krueger, 1999; Ciccone, 2004). There is even a well-worn
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colloquialism that encapsulates this wisdom: “A bird in the hand is worth two in the
bush.”

Suppose for example, that some government trade or environmental policy
advantaged about 20% of the population but left the other 80% worse off than they would
have been in the absence of that policy. Suppose further that a reform to this policy is
proposed that would result in an net benefit to society and would move about 35% of the
population from the loser category to the winner category while leaving the original
winners untouched. Finally suppose that the remaining 45% would not simply remain in
the loser column, but would be slightly worse off than they were before. In this scenario,
if each individual voter had perfect ex ante knowledge of their personal outcome in this
scenario (i.e. if they had “specific knowledge™), the policy change would easily win
popular approval, 55% to 45%."’

No one, however, has perfect knowledge of the future and so if uncertainty
regarding the distribution of winners and losers was uniform among the 80% currently in
the loser category, the reform would likely fail even if the voters were aware of the
predicted net benefits. This is because, if the reform passed, a majority of the individuals
in the loser category (45% out of 80%) would be left slightly worse off than they were
prior to the reform. In this situation, the rational thing for everyone in the 80% group to
do (at least in the absence of individually specific predictive information) would be to
vote no. In the absence of specific information, their individual odds of being worse off
under this reform are greater than 50%. The reform, despite its aggregate benefit to

society, would simply be too risky for the individual.

137 The example in this paragraph is a simplified version of the scenario presented in Fernadez and

Rodrik (1991).
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This example is admittedly highly artificial. Voters, for one thing, may have the
chance to vote multiple times on the same issue over time, thus gaining knowledge about
the impacts of a particular reform that might cause their behavior to change (Ciccone,
2004). Voters are also almost never aligned in neatly divisible and homogenous blocks as
this example assumes (e.g. Conesa and Krueger, 1999). Old workers and young workers
often have different interests. This all creates considerable uncertainty when attempting
to analyze voting behavior. Nonetheless, this basic example makes the point: sometimes
status quo bias is rational.

Arguably, this same logic explains the public’s basic disinterest in aquaculture. A
case could be made to the average voter that the development of aquaculture is likely to
benefit him or her personally. Lower prices and more choices at the grocery store, an
enhanced tax base, more jobs on the country’s waterfronts, etc... Then again, the average
voter is probably aware of the worries surrounding aquaculture: environmental
degradation destroyed fishing communities, escapism, GMOs, and pollution all spring to
the voter’s mind. The aggregate benefit might be real for the theoretician sitting
reflectively at her desk, but on the ground the reality is simply too messy for the
individual voter to contemplate, and so she demurs. The demurral is noted by her elected

representatives, who do likewise. And so the status quo stays in place.

The Difficulty of Changing Paths.
The concept of policy stickiness also accords well with the idea of Path

Dependence. Path Dependence is the idea that institutions'*® have a sort of inertia that

138 Institutions in this context are “the humanly derived constraints that structure political, economic

and social interation” (North, 1991).



135

bound and constrain their evolution over time. This, in many ways, is simply an
academic’s version of the common-sense idea that “history matters.” (Mahoney, 2000;
Page 2006, p. 88) More rigorously, however, path dependence is a theory that argues that
an initial (and occasionally random) set of conditions can lead to the creation of a
deterministic (or pre-set) evolutionary path for institutions (Djelic and Quack, 2007).

A good deal of the path dependence literature concerns technical innovation and
focuses on situations in which a particular technology breaks out ahead of a field of
potential competitors and becomes “locked-in” (Arthur ,1989; Liebowitz and Margolis,
1995; Puffert, 2002) In these situations, as a technology becomes more and more
accepted in society, the benefits of standardized systems and readily accessible
infrastructures for maintenance, repair, training, and development create a positive
feedback loop that encourages further adoption of the technology in question, until the
very fact of its widespread adoption creates a semi-permanent technical advantage that
works against competitors (e.g. Arthur, 1989, p. 99). Electric cars, for example, may be
the future of automotive transportation, but right now the internal combustion engine has
significant advantages over them, if for no other reason than that there is no equivalent to
the gas station infrastructure for recharging electric cars. Railroad track gauges (e.g.
Puffert, 2002), computer software systems (D’costa, 2002), and light water nuclear
reactors (Arthur, 1989) are all examples of technologies that became a standard that have
proven difficult (or impossible) for other technologies to supplant due in part to their
nearly universal adoption.

Another way of conceptualizing path dependence lies in the Polya Urn model

(Pemantle, 2007). In this model, a group of black and white balls are placed in an urn (or
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a bucket or a vase or whatever). The number of white and black balls is even. Once the
balls are removed from the urn, they cannot be returned.'” Thus, if a disproportionately
large number of balls of one color or another are removed from the urn at the outset of
the process, a future that favors withdrawal of one color relative to the other will be
created (Crouch and Farrell, 2004).

Politics can be conceptualized the same way. As an institution, the federal
government is affected by the distribution of power and interests that exist between its
branches and agencies, the structure of the government itself, and the social norms held
by its constituents. Within this context, institutions within the government grow, develop
and interact with one another in a way that creates a freestanding ecosystem of policies
and a more-or-less determined path for the evolution of those institutions (e.g. Mahoney,
2000; Pierson, 2000; Cox, 2004; Boas, 2007). In the case of aquaculture reform, a group
of agencies that are indifferent to the idea, a dense and confusing body of regulatory law
and code applicable to aquaculture, a generally negative view of fish farming among
members of environmental NGOs, and a group of vocal and politically active fishing
special interest groups opposed to aquaculture have combined to create a set of initial
conditions that make it particularly unlikely that aquaculture reform in the United States
will occur anytime in the near future.'*

In some ways this theory of path-dependent politics dovetails neatly with public

choice explanations of the legislative and regulatory tendency towards inaction. In one

139 In the real world, of course, balls can be returned to the urn. This reality has caused a fair amount

of academic ink to be spilled in an attempt to differentiate between models of path dependence where the
initial set of conditions are “remediable,” and those where they are not (e.g. Liebowitz and Margolis, 1995;
Page, 2006).

140 The institutional realities of aquaculture reform are discussed at length in the Introduction section
and Section II supra.
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public choice telling that is particularly apt in the context of aquaculture reform, the
fragmented nature of federal and state governance incents passivity among officials who
are confronted with the need to reform some particular facet of the government (Buzbee,
2003). Because bureaucrats and politicians are highly averse to risk and fear the political
consequences of enacting a poor or ineffective regulatory solution, these officials
generally prefer to avoid intervening without a compelling reason to do so (Weaver,
1986; Buzbee, 2003, pp. 31-34). Moreover, given that the system-of-systems nature of
our politics creates enough jurisdictional uncertainty that no one can say just who is
responsible for a needed reform, officials often have a very good justification for
avoiding problems altogether (Buzbee, 2003, p. 22). In this framing, government is little
more than a group of actors who wish not to act, each with a legally sufficient reason not
to act. The result, not surprisingly, is (metaphorically) a room full of people all pointing

at each other, and no chance of meaningful action towards a new path.

4.7 Conclusion: The Efficient Market Possibility

The efficient market hypothesis put forth by Eugene Fama in the late 1960s posits
(more or less) that in capital markets that are efficient, asset prices will quickly and
rationally reflect all available public information about that asset (Fama, 1970; 1991).
This theory implies that attempts to pick individual securities are essentially a fool’s
errand. If the price of the security represents all that can be known about the

fundamentals of the underlying business and the associated up- and downside potential,
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there is little reason for buying that stock. On a risk-adjusted basis, neither the buyer nor
the seller will ever be getting a bargain. '*!

This idea of the efficient market has an application here. When considering the
political-economy of aquaculture in the United States, the apparent absurdity of a federal
policy that essentially forbids marine aquaculture while permitting and even encouraging
commercial fishing (e.g. via subsidy), drives an individual working from the public
choice tradition to look for some sort of failure of the political process. The idea that the
political system was somehow reaching an unwise and unreasonable conclusion with
regard to the future of aquaculture in federal waters was, in fact, the inspiration for this
study. It is worth considering, however, whether or not the failure of pro-aquaculture
policies to advance in the United States was a failure of the process. The opposite may
well be the case. In this instance, the political system may have functioned as an efficient
market, fairly aggregating all the known information about aquaculture and its potential
in the United States, and generating an appropriate policy response.'** It may be, in other
words, that the process is telling us that stakeholders, on balance, believe that aquaculture
does not have a terribly bright future in waters of the United States, for reasons entirely
unrelated to politics.

Consider a few of the realities. First, aquaculture of the sort proposed for the
United States is a capital-intensive endeavor. Commercially scaled offshore farms (of

which there are only a handful in the world) require enormous investments in cages, nets,

1 Obviously, not everyone agrees with this. If they did, no one would ever invest in anything other

than an indexed mutual fund. (See e.g. Grossmand and Stiglitz, 1980). Behavioral economists have also
pointed out that the efficient market hypothesis relies heavily on the rationality of individuals, an
assumption that is frequently unjustified (Lo, 2004).

142 The metaphor of politics as a marketplace is an old and useful one. In this model legislators
produce and sell legislation in return for political support from constituents. The support takes the form of
votes, financial contributions, campaign support, endorsements, and occasionally, old fashioned graft (See
e.g. Landes and Posner, 1975; Keohane et al., 1998)
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boats, buoyage and anchoring equipment, feeding systems, remote monitoring
capabilities, and training for farm operators. These costs are considerably in excess of the
costs of installing more traditional cage farms. The cost of installing cage systems using
submersible technology, for example, is estimated by industry personnel to be more than
$35/m’, while the traditional surface cages currently favored by the industry usually cost
between $10 and $20/m” to install.'*

It is also the case that the husbandry environment in the federal waters is not
always a superior one. The U.S. is largely a nation of temperate climatic zones. This
means warm summers and cool winters and, as such, relatively large swings in thermal
conditions across wide swathes of the American ocean. Surface temperatures in the
northern and central Gulf of Mexico, for example, can be as high as 30°C in the summer
and as low as 18°C in the winter."** This level of thermal variability is not necessarily an
ideal situation for the production of fish, crustaceans, or bivalves. Cobia, for example,
was a species that seemed ideally suited for production in the Gulf of Mexico. It is very
hardy, readily accepts captivity, and grows rapidly in culture. These animals, however,
exhibit relatively poor aquaculture performance at temperatures below 25°C (Benetti et
al., 2010), temperatures frequently experienced in Gulf of Mexico. Moreover, the Gulf of
Mexico and other parts of the U.S. EEZ are exposed to severe weather, harmful algal
blooms, and different forms of environmental degradation that can render aquaculture

operations more or less impossible (e.g. Heisler et al., 2008).

143 This paragraph is largely informed by the author’s personal experience working on and around

fish farms. Other estimates are available in the literature. (See e.g. Scott and Muri, 2000; Kaiser et al.,
2011).

144 NOAA National Oceanographic Data Center has real time and historical data on water
temperatures throughout the U.S. EEZ. http://www.nodc.noaa.gov/cwtg/egof tmap.html. Last accessed
January 19, 2015.
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Moreover, there is a case to be made that there is not a pressing need for
additional seafood production in the United States. Currently, retailers in the U.S. meet
demand by importing product. Imports of seafood into the United States currently total
nearly 5.4. billion pounds, and have an aggregate value of approximately $18 billion
dollars (NOAA, 2014). These figures are up considerably over the past two decades. In
1996, total imports of seafood into the United States were 1.7 billion pounds and were
valued at $6.7 billion (NOAA, 1997). The conclusion that flows logically from these
numbers is that the U.S. simply does not need to produce its own seafood. Global
aquaculture production has, it is true, boomed over the last 40 years, and almost none of
that boom has occurred in the United States, but U.S. importers have been able to seek
out and develop the supplies needed to feed a growing market without resorting to
building vertically integrated production systems domestically. This is evidenced by the
fact that annual per capita seafood consumption in the United States has remained
relatively stable over the last two decades at 14.5 to 16.5 1bs (NOAA, 2014).

In short, if one accepts that a political market can operate “efficiently” in its
ability to aggregate information and make an appropriate risk adjusted policy choice, it is
worth considering whether or not the failure of aquaculture to develop is in fact a
breakdown of the political process. Instead, it might be that the political market is telling

the aquaculture community in the United States something it just doesn’t want to hear.



Chapter 5
The Virtue of Necessity

A Few Unifying Thoughts
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Interdisciplinarity is an amorphous concept. It is variously defined as “all types of
crossings between or among disciplines” (Lél¢é and Norgaard, 2005); “an interactive
process in which researchers work jointly, each drawing from his or her own discipline
specific perspective” (Stokols et al., 2008); and the “integration of existing disciplinary
perspectives.” (Lattuca et al., 2004). Interdisciplinarity is also, perhaps, simply a larger
category under which a group of related but unique approaches to scholarship are nested.
The subheadings in the “interdisciplinary” category include research labeled “cross-",
“multi-”, and “trans- disciplinary, each with its own nuanced approach to working in the
epistemological space that lies outside traditional academic disciplines (See e.g. Meeth,
1978; Stokols et al., 2008). Interdisciplinarity could thus be seen as little more than a
team of individuals from different academic communities working together on different
aspects of the same problem (multidisciplinarity) or it could be viewed as a conscious
attempt by an individual or group of individuals to fuse disparate modes of analysis into a
new academic discipline (trans-disciplinarity) (e.g. Kessel and Rosenfield, 2008).

Even with all these labels and categories, however, it is difficult to describe
exactly what is or is not interdisciplinary. This problem holds even for our most
established academic disciplines. Law, for example, can be framed as its own unique area
of inquiry, subject to its own analytic traditions and properly understood only by those
with formal legal training. In this framing, the law is simply the study of a set of rules
and regulations designed to order certain human interactions. But this is reductive. Law
could also, and perhaps more aptly, be described as applied social sciences, an
interdisciplinary field drawing from the work of scholars of economics, sociology,

anthropology, and political science, among others. In this framing, law is the study not
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just of a set of transactional rules, but the study of how humans order society and their
relationships with one another (See e.g. Posner, 1987; Baron, 1999). Frankly, both of
these characterizations of the study of law are correct. For some, law is indeed little more
than the study of rules. For others, especially for academics, it is much, much more. In
either case, the example of law as an interdisciplinary endeavor (or not!) might lead one
to the conclusion that any attempt to determine what is or is not interdisciplinary is bound
to devolve into a fruitless line-drawing exercise, devoid of meaning and purpose.

Another approach to defining interdisciplinarity lies in categorizing the type of
knowledge being produced by the inquiry. In this way of thinking, interdisciplinarity
tends to be associated with the practical and immediate concerns of human society.
Interdisciplinarity is more responsive to real-world problems, more “user-focused”, and
more willing to transcend academic boundaries in pursuit of specific answers to specific
problems (Barry et al., 2008). Thus, for example, an anthropologist doing ethnographic
research designed to aid public health professionals working in traditional societies is
engaged in a typically interdisciplinary project. The research involves practitioners of two
separate disciplines working in collaboration, it is true, but the practically useful purpose
of the work is an equally important component of its interdisciplinary character.

This way of thinking about interdisciplinarity is perhaps most closely aligned with
its historical practice, and is also the single greatest argument in its favor.
Interdisciplinarity, despite its occasional presentment as something new in the world of
scholarly endeavor (e.g. Mabry et al., 2008) has a long and rich history. It is, in fact, the
province of many of history’s most famous geniuses; Archimedes, Galileo, Da Vinci,

Copernicus, Newton, Franklin, and others were all polymaths who were concerned with
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answering questions that moved beyond and through the narrow bounds of the purely
theoretical, and who were concerned with solving real-world problems. Leonardo Da
Vinci wanted to paint more realistically, to understand the texture and nuance of the
human figures he was putting on canvas. His struggles with his art led him to the study of
anatomy, to dissecting cadavers secreted away from the morgues of Venice (e.g.
Robicsek, 1991). Benjamin Franklin was striving to protect his neighbors from the terror
of lightening strikes. His desire to protect the hearth and home led to an intensive study
of electricity and engineering, to flying kites, and ultimately to the lightening rod. These
practical results, these findings that have applicability in the real world of humans and
their lives, the ability to positively impact societies, are for many the single greatest
reason to practice interdisciplinary research.

This concern with the production of practical knowledge is also the motivation for
the interdisciplinarity displayed in this dissertation. Understanding aquaculture and
fisheries policy in the United States, understanding how and why those policies came to
be, and understanding where those policies might be going in the future, is not something
that can be done from within a single stove-piped academic tradition. It is an endeavor
that implicates questions of politics, economics, and law, as well as biology,
oceanography and chemistry. The politics of fishing and aquaculture discussed in Chapter
2 and 4 cannot really be understood without an even more basic understanding of
economics, the law, and the history of the administrative state. The analysis of the effects
of nutrients on marine ecosystems in Chapter 3 could not have been undertaken without
collaboration among individuals who understood oceanography, chemistry, and

aquaculture.
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This, then, is interdisciplinarity’s greatest virtue: that it is necessary. Working
across intellectual traditions and disciplinary boundaries helps get at important questions
that are not bounded by any particular epistemological line or capable of being answered
from any single academic viewpoint. Interdisciplinarity is simply a tool that is useful for
answering a certain class of questions. The big questions, the new questions, the
questions that are created as a result of society’s dynamism, these are the questions that
seem to be most in need of an interdisciplinary approach. This is not to say that
traditional disciplines lack the ability to do meaningful work, but it is to say that there are
some kinds of work that simply cannot be engaged in without an interdisciplinary
approach.

Going forward, it seems likely that this kind of disciplinary inclusiveness will
continue to benefit researchers interested in aquaculture and fisheries policy, if for no
other reason than that the field creates new questions as fast as answers to the old ones
are posited. Consider some of the questions that might have been raised by a reading of
this dissertation: How generalizable (for example) are environmental monitoring results
from Chapter 3 to other farms in other regions? To farms growing different species? At
what point does the carrying capacity of even an open-ocean environment begin to be
overwhelmed by nutrient inputs? How does the unreported nuance of an organization’s
position on aquaculture policy affect the sort of lobbying effort reported in Chapter 4? To
what degree is this lobbying an attempt to exercise raw political power? To what degree
is this lobbying simply the provision of useful facts between constituents and their
representatives? To what degree does it matter? How would the sort of dominant use

agency suggested in Chapter 2 avoid the problems of the political commons any better
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than have the current fishery management councils? How do MPAs themselves avoid
becoming a prize to be fought over in the rough and tumble of the political market? All of
these questions, and many more, are best answered by people collaborating, sharing and
working across disciplines.

With aquaculture and fishing, however, it is more than the just the accretion of
new questions created by individual research efforts that will drive the interdisciplinarity
of the future. More fundamentally, it is the evolving nature of seafood production.
Aquaculture and fishing, as discussed at some length in Chapter 1 of this dissertation, are
becoming less and less distinct as individual pursuits, and are integrating with one
another in ways that defy the easy categorizations of the not-too-distant past (e.g. Klinger
et al., 2013). Moreover, even within this larger space of new hybrid fishing-farming
systems, the systems themselves are starting homogenize. That is, the organizations and
technologies that are being created to produce seafood are starting to look more and more
like one another, regardless of the character of the place and culture in which they operate
(Bostock et al., 2010). Shrimp farms in Ecuador resemble to a remarkable degree the
shrimp farms in Indonesia. Salmon farms in Chile are not easily distinguished from those
in Norway. The fishery for small pelagics in Peru is fairly similar to the one in Namibia
(Fréon et al., 2005). Even artisanal carp production systems in developing countries
across Asia share a considerable number of similarities (e.g Michielsens et al., 2002).

Moreover, all these integrating and homogenizing systems are operating within,
and for the benefit of, a truly global market. Menhaden caught in the Gulf of Mexico
might be processed at a mill in Louisiana and end up as fishmeal in feed fed to cobia on a

farm in Taiwan. The finished cobia may be sold in Australia where it will compete with
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other white-fish caught locally. As a result of all this global integration the costs and
benefits of fishing and aquaculture now extend well beyond farm and boat and so the
lines of study are no longer clear. Some researchers are already struggling with this
interconnectedness and the challenges it presents. Life Cycle Analysis (LCA)
practitioners, for example, work to understand the total environmental cost (cradle-to-
grave) of various industries. In the context of aquaculture this means studying more than
the act of simply feeding fish in a cage until they are ready to harvest, but also
understanding where the fish feed came from, how the source fisheries for fishmeal and
fish oil were exploited, what agricultural commodities were used to manufacture the feed,
the nature of the feed milling process, the up- and downstream transportation
requirements of the industry, the associated energy flows and the habitat effects of
farming and fishing up and down the logistical chain (e.g. Ayer and Tydemers, 2009;
Pelletier and Tyedmers, 2010). But even these conscious efforts to integrate the analysis
are still, at bottom, an exercise in academic line drawing. Any analysis of aquaculture
destined for publication in a peer-reviewed journal must necessarily end somewhere,
even if only to meet a page count requirement. LCA, for example, can’t tell us much
about how aquaculture products compete with wild caught products in the marketplace
and how those interactions subsequently drive industry behavior. Thus, even disciplines
founded on a purposeful attempt to holistically analyze productive systems cannot, of
their own accord, truly come to terms with the length, breadth, and depth of the modern
seafood enterprise. For that, interdisciplinarity is needed. Simply put - seafood
production occurs across place, time, and culture, and cannot be understood fully from

within one or the other of our stovepiped academic traditions. For the study of seafood
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production (as with so many other areas of human inquiry), necessity is why
interdisciplinarity endures, and it is the reason that so many researchers will come back to

it time and again.
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