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Abstract

Declining wild fish populations and an upward demand for seafood contribute to a growing
interest in marine aquaculture as a source of fresh, local seafood. This study assessed the values
and perceptions associated with the marine shellfish aquaculture industry in coastal North
Carolina and perceived impacts of its changes in key areas of historical conflict. It also examines
newly emerging concerns associated with the shellfish mariculture industry that have not been
documented since a recent uptick in lease applications. Using stakeholder interviews and
analysis of relevant news media sources, this study found that key values associated with the
shellfish mariculture industry include clean water, tradition/heritage, preference for locally
sourced seafood, state pride, job stability, independence, and product quality. Stakeholders and
news media sources emphasized clean water as the highest environmental priority and voiced a
need for better water quality management. However, impact perceptions varied in that some
viewed and discussed greater impacts to the producer, such as price drops and market flooding,
while others focused primarily on impacts to consumers, such as health and product quality. The
findings also show that discussions about shellfish mariculture vary in their level of ability to
differentiate between the types, methods, technologies, and species grown, or in their ability to
properly communicate this differentiation. Stakeholders and news media cited higher production
yields and enhanced water quality as overall benefits from shellfish mariculture, but different
methods of growth, such as off-bottom vs. on-bottom, will likely have different benefits and
adverse impacts. Thus, further research should incorporate more detailed analyses of public
perceptions through quantitative surveys, and policy makers should compare the economic,
social, and environmental impacts of different types of mariculture methods to determine the
appropriate percentage of leases for each that maximizes both ecosystem services and

production.
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Introduction

A growing appetite for seafood throughout the United States is putting pressure on wild
fish stocks. Many seafood industry stakeholders, including scientists and policymakers, are
presenting aquaculture, or seafood farming, as an alternative source of protein that may alleviate
the environmental and social consequences of overfishing (FAO, 2016). Accordingly, U.S.
federal government agencies have taken steps to increase the level of aquaculture production
across the country, including shellfish. In 2011, for example, The National Oceanic and
Atmospheric Administration (NOAA) released the National Shellfish Initiative with the goal of
boosting bivalve shellfish populations, “through both sustainable commercial production and
restoration activities,” which has inspired state governments, like that of Washington, to
implement state-level shellfish initiatives (NOAA, n.d.).

Bivalve shellfish farmed in the United States include primarily oysters, clams, and
mussels. Mariculture operations are often characterized in terms of the methods involved and the
farmer’s level of control, and methods range from extensive to intensive. Intensive shellfish
mariculture operations require moderate to high levels of gear inputs and may allow the farmer
to control some environmental conditions through such things as recirculating water or by
keeping the shellfish within bags or cages off the sea floor. Keeping the shellfish in containers
may give the farmer more control over production yields by allowing them to minimize mortality
and track densities (Epifanio, Srna, & Pruder, 1975). Extensive operations require fewer gear
inputs and give the farmer less control over environmental conditions or production levels. These
typically involve placing young shellfish directly on existing reefs for grow-out and subsequent

harvesting (Swartzenberg & Kemp, 2000).
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Intensive Shellfish Mariculture Examples

Figure 1: Rows of oyster bags span the North Carolina coastline. Photo by Chuck Weirich, North Carolina Sea
Grant (https://ncseagrant.ncsu.edu/aquaculture/shellfish-aquaculture-quick-links/)
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Figure 2: Big Rock Oyster Farm in New England uses trays to grow oysters. Photo courtesy of Pangea
Shellfish Company (http://www.pangeashellfish.com/blog/the-different-methods-of-growing-oysters)

Extensive Shellfish Mariculture Example

Figure 3: Clam bottom lease in North Carolina’s Core Sound. Photo by Whitney Roberts
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Common environmental concerns tied to bivalve shellfish aquaculture include waste
production in the benthic zone, addition of gear and structures, and benthic sediment disturbance
(Dumbauld, Ruesink, & Rumrill, 2009). Social concerns link shellfish aquaculture development
to low job quality, corporate consolidation, privatization of public waters, and questions
regarding shellfish aquaculture’s ability to alleviate declining coastal economies (D’Anna &
Murray, 2015; Garrity-Blake, 2000; Murray & D’Anna, 2015a). If decisions about shellfish
mariculture focus solely on potential environmental and economic impacts, without including
social dynamics, underlying concerns or negative perceptions could lead to later conflict that
inhibits cooperative development. Social science can address these concerns and perceptions
prior to costly conflict.

Research on public perceptions of aquaculture is rapidly growing alongside the industry.
Schlag (2010) identifies five main categories of risk perception associated with aquaculture:
human health, environment, organizational, fish welfare, and social issues. Most negative
perceptions — particularly regarding risks to the environment, human health, and fish welfare —
are targeted at finfish operations (Schlag, 2010). Public perceptions of aquaculture vary across
both time and space (Froehlich, Gentry, Rust, Grimm, & Halpern, 2017). Factors that may
contribute to this variation include national or regional socioeconomic status, level of
knowledge, and history of local environmental disasters (Freeman et al., 2012; Froehlich et al.,
2017).

Keeping in mind that aquaculture is a component of the seafood market and an economic
driver, much of the research regarding public perceptions has focused on social acceptability and
the level of public education needed to enhance acceptability (Katranidis, Nitsi, & Vakrou, 2003;
Whitmarsh & Palmieri, 2009). However, some research has addressed conflicts with other
industries, such as with commercial fisheries. Aquaculture and commercial fishing often contend
over feed resources, market establishment, and impacts to wild stocks (Natale, Hofherr, Fiore, &
Virtanen, 2013). Other researchers are also investigating the viability of transitioning
commercial fishers into the aquaculture industry. Findings from a study by Tango-Lowy and
Robertson (2002), for example, suggest that commercial fishermen who have less experience and
who are not tied to a specific fishery are more likely to embrace aquaculture.

Social comparison studies regarding perceived impacts from aquaculture development

suggest that perceptions of the public often differ from those of key stakeholders (Whitmarsh &
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Palmieri, 2009). Mazur (2004) classifies these two groups as “lay-persons” and “experts”,
respectively, and argues that a lack of participative communication in planning and management
can result in “experts” understating the level of risk involved. Mazur and Curtis (2008) also
compared public and stakeholder perceptions of aquaculture and found that stakeholders placed a
higher value on socioeconomic benefits, while survey respondents — the public — valued
environmental quality more. Their findings also suggest that perceptions can vary across
stakeholder groups, with topics on environmental impacts and trust in government decisions
varying the most.

Several studies on perceptions of aquaculture have used news media as a proxy for public
perception, particularly for studies in which gathering data on lay perceptions is either difficult
or not possible (Froehlich et al., 2017; Rickard & Feldpausch-Parker, 2016; Schlag, 2011). While
much of the media focuses on risk and impact resulting from aquaculture, Rickard and
Feldpausch-Parker (2016) report a recent increase in themes of benefit and sustainability,
suggesting a shift toward more positive perceptions from the public.

Underlying values and beliefs often play a role in shaping perceptions but are sometimes
more difficult to capture (Murray, D’Anna, & MacDonald, 2016). For example, perceived
impacts from contextual changes, which have been categorized as economic, environmental, or
experiential impacts, shape study participants’ well-being (Murray & D’Anna, 2015b). The
values-beliefs-norms (VBN) theory argues that values shape how people perceive the
environment around them as well as their ability to resist change or threats associated with their
environment (Dietz, Fitzgerald, & Shwom, 2005). Periods of conflict resulting from
environmental change, such as shifts in resource-dependent industries, often illuminate these
differences in values by bringing them to the table with stronger voice. (Boucquey et al., 2010).
Consequently, this study focuses on perceptions and values in a region with historical use
conflict over shellfish mariculture.

Social impact analysis represents a means to achieving coastal policy planning that
addresses the perceived impacts to community members and the potential impact on their well-
being. Using this tool, coastal managers can better avoid or mitigate conflicts that arise during
the planning process (Mascia, Claus, & Naidoo, 2010). This study illuminates underlying values
based on themes of discussion in both stakeholder interviews and news media to better

understand conflicting perceptions that exist in the Crystal Coast region of North Carolina.
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Political Context

Oyster mariculture began in North Carolina in the 1800’s when a rising coastal
population led to a decline in wild oyster stocks, spurring the U.S. Navy to authorize private
leasing of coastal waters for oyster culturing. However, environmental conditions for oyster
growth were so ideal that by the 1890’s, “oyster pirates” from the states of Virginia and
Maryland stole thousands of bushels of oysters a week. Because of this, the state of North
Carolina declared war on Virginia and Maryland, which would later be called “The Great Oyster
War” (Gerard, 2016).

Since its start in the 1800’s, growth in the shellfish mariculture industry remained
relatively consistent until, according to the North Carolina Division of Marine Fisheries
(NCDMF or DMF), applications for shellfish leases increased by roughly 400% within the past
two years (DMF, personal communication). The state legislature of North Carolina has also
recently taken an interest in growing the overall aquaculture industry. The NC General Assembly
released the Marine Aquaculture Act (Senate Bill 410) in 2017 to “increase the use of suitable
areas underlying coastal fishing waters for establishment of marine aquaculture... when the
Secretary determines... that the public interest will benefit from issuance of the lease.” While
S.B. 410 focuses primarily on marine finfish aquaculture, the document defines marine
aquaculture as “the propagation and rearing of marine aquatic species in controlled or selected
environments,” thus implying the inclusion of shellfish.

Several multi-stakeholder groups have recently been established in North Carolina for the
development of shellfish mariculture. The North Carolina Coastal Federation, an environmental
non-profit focused on coastal conservation, spearheaded the Oyster Blueprint Steering
Committee, a group of diverse stakeholders that came together to implement the North Carolina
Oyster Blueprint 2015-2020. The Blueprint outlines key target strategies for improving the status
of wild oyster stocks and includes oyster mariculture as one such strategy. In March 2017,
interested organizations and individuals from across the state convened in Raleigh, NC for the
Sound Economic Development Summit, which discussed current efforts to increase state
production of oysters and to develop an oyster trail modeled from that of Virginia.

As interest for aquaculture development continues to grow, both the federal government
and state governments will need to build stronger channels of communication with both

aquaculture industry leaders and communities that rely on the industry for jobs, income, and
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food. The current disconnects across these disparate groups, named the “people-policy gap”,
creates unequal distribution of economic and social benefits by failing to provide accurate
community-level information to policymakers who support the development of aquaculture as a
source of sustainable seafood. By bridging this gap, policymakers can better address local needs
and ensure that benefits from the industry are maximized for all (Krause et al., 2015). Multi-
stakeholder groups serve as an opportunity to build these relationships by bringing multiple
perspectives to the table (Siddiki & Goel, 2015; Whitmarsh & Palmieri, 2009). However, while
government agencies are establishing more multi-stakeholder groups now than in the past,
perceptions of the government sector continue to influence decisions about marine aquaculture

development more than those with a direct stake in the industry (Siddiki & Goel, 2015).

Research Objectives

Throughout most of the social research on perceptions of aquaculture, both stakeholders and the
public voice a need for improving community engagement and increasing government
transparency during the planning process. The purpose of this study is to address these concerns
in a geographic region of North Carolina historically entrenched in spatial use conflict while
documenting potential variations in perception across stakeholders and the public using news
media as a proxy for public perception. Prior to the current study, this kind of research has not
been done in coastal North Carolina.

This study aims to inform decision makers involved in the development of shellfish
mariculture both within and outside of coastal North Carolina to better address or prevent future
public concerns. For this study, | used stakeholder interviews and news media analysis to assess
the perceptions toward shellfish mariculture development along the Crystal Coast region of
North Carolina. To understand these perceptions, | addressed the following three research
questions:

1. What is the range and structure of values and perceptions associated with shellfish
mariculture development across stakeholder groups and relevant news media sources?

2. Are there any themes of concern for shellfish mariculture arising from both stakeholders
and relevant news media that have not been previously documented, specifically

following a recent uptick in lease applications?
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Methods & Procedures

Site Selection & Contextual Background
This study is focused in a region of coastal North Carolina that borders Bogue and Core
Sounds often referred to as the “Crystal Coast”. Thirteen communities along Core Sound make

up an area called “Down East” that boasts a long heritage of commercial fishing, hunting, and

boat building.
Down East

R —
0 50 KM 50 Miles.

Bogue Sound Core Sound

Figure 1: Map of North Carolina (left) with map of study site, The Crystal Coast, (right) scaled up for
clarification. Images courtesy of Geology.com and Maphill
(https://geclogy.com/topographic-physical-map/north-carolina.shtml)
(http://www.maphill.com/united-states/north-carolina/carteret-county/simple-maps/savanna-style-map/)

The history of this area is dotted with periods of spatial use conflict, as a changing
economy has shifted the composition of local industries and livelihoods from primarily resource
dependency to tourism and recreation (Boucquey et al., 2010; Campbell & Meletis, 2011).
Researchers who have investigated these conflicts have found that different groups interpret key
information in different ways, leading to a diversity of perceptions on how change will impact
them and of the roles that science and government play in managing local water quality
(Boucquey et al., 2010; Campbell & Meletis, 2011)

There has been some opposition to specifically the shellfish mariculture industry in this

area in recent decades. In 1993, for example, over 800 community members from the Down East
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region petitioned to oppose the leasing of public waters in Core Sound for shellfish mariculture.
Their petition succeeded, and since 1993, a moratorium on shellfish leases has limited
production in Core Sound waters to a handful of leases that existed prior to 1993. Several
attempts by DMF to reopen Core Sound to shellfish leasing were repeatedly met with strong
opposition (Young, 2016). An analysis completed in 2000 on the Core Sound shellfish
moratorium reported that conflict stemmed from opposition to privatization of public trust waters
as well as strong connections to religion. Opponents, for example, expressed reluctance to
surrender waters given by God and alluded to the environment’s sacredness (Garrity-Blake,
2000).

| chose to conduct my study in this region, because the area’s history of use conflict may
shed stronger light on underlying values associated with the shellfish mariculture industry. Also,
its diversity of stakeholder groups may offer a wide range of perspectives on the issue. Three
academic research institutions — Duke University, University of North Carolina, and North
Carolina State University — reside within the region, along with state government offices and a
booming tourism industry. These and other various groups all have a stake, or at least some
interest, in the mariculture industry. To ensure that the group identified as “stakeholders” for this
study is diverse and represents variations in perception, | chose an area that includes these many

groups.

Data Collection

To select relevant news media articles, | conducted two phases of the article search: [1] a
broad search using Google/Google News Search Engine and [2] an ‘internal’ search using search
bars within selected news media source websites. For this study, I chose to only analyze sources
classified as “news” by Google News, because these were most relevant to my research
objectives.

For the first phase, | entered key phrases into the Google News Search Engine
(news.google.com) and organized results by relevance. | used the following 8 search phrases:
“shellfish aquaculture North Carolina”, “shellfish mariculture North Carolina”, “oyster
aquaculture North Carolina”, “oyster mariculture North Carolina”, “clam aquaculture North

Carolina”, “clam mariculture North Carolina”, “shellfish aquaculture NC”, and “shellfish

mariculture NC”. | limited locations of news sources to either coastal North Carolina (Carteret

9
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County, Morehead City, Wilmington, New Bern) or the Research Triangle (Raleigh, Durham).
When selecting specific articles, | opened the article, used Control-F for a keyword search, and
searched for “shellfish” and “aquaculture”. | excluded any potential article that did not have
keywords in more than one paragraph. I used ‘“aquaculture” instead of “mariculture” for this
keyword search, because the term “mariculture” is less commonly used in public news when
referring to marine aquaculture.

Once | could no longer pull any articles from a page of results in Google News Search, |
repeated the process using the next search phrase. | repeated this whole process until I had used
all 8 pre-determined search phrases. To supplement the Google News search, | repeated the
process in the main Google Search Engine to pick up any articles that Google News did not
formally classify as “news”. When doing this, I added the term “news” to the end of each search
phrase (i.e. “mariculture North Carolina news”).

From the results of the first search phase, | identified three news media sources that most
commonly discussed shellfish mariculture: Carteret County News-Times, Wilmington Star
News, and Raleigh News & Observer. | chose these three based on their geographic proximity to
the research site and on the number of relevant articles pulled from each. | then searched for
relevant articles within each news source’s website using the same keyword phrases as the
Google News search. To access certain archives, | purchased a month-long subscription to all
three.

Within the websites of each of the three sources, I accessed the “news” or “articles”
section and set the period to [10 years ago — current]. I used search strings of “shellfish
aquaculture”, “aquaculture”, and “mariculture”. I opened each article and conducted a keyword
search of “shellfish” and “aquaculture” using the Control-F function. | excluded articles that did
not mention shellfish at all, but rather solely discussed finfish aquaculture, since this was not the
focus of my study. I also excluded articles that focused their discussion on other states and did
not address North Carolina. As in the first phase, | ended my search and moved to the next
search string once | reached a page from which I could no longer pull at least one article.

Once | completed both the Google/Google News search and the internal source search, |
transferred all articles from an Excel spreadsheet to NVivo 11 Pro software for analysis. In total,

| collected 37 news media articles.

10
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Interview Procedure

To collect data for stakeholder perceptions, | identified key stakeholder groups through

both document analysis and interviews, including:

e Commercial Fishers e Academic Researchers
e Shellfish Farmers e Realtors

e NGOs — Culture-focused e Seafood Distributors

e NGOs — Environmental (Mongers)

e State Government e Homeowners

e Local Government e Mixed

In total, | conducted 11 stakeholder interviews. | interviewed exactly one representative from
all identified stakeholder groups except academic researchers and mixed, of which I interviewed
two representatives from each, and homeowners and local government, of which I did not
interview any representatives. Due to time restrictions and unresponsiveness, | was unable to
interview representatives from the stakeholder groups of local Government or homeowners
(highlighted above). Prior to conducting any interviews, the research protocol was approved by
the Duke Ethics Committee’s Internal Review Board (IRB).

Each interview lasted for an average of 30 minutes and consisted of open-ended
interview questions within the categories of ecological/social changes or concerns, environment
and ecology, culture/heritage, benefits/negative impacts, and planning and conflict. I modeled
these categories from the interview structure that Murray and D’ Anna used in a study on values
and perceptions of shellfish mariculture in British Columbia, Canada (Murray & D’Anna,
2015b). Standard questions used across all stakeholder groups included background information
regarding how long they have been in the area, their overall perception of shellfish mariculture,
their perceptions of overall change in the area, their perceptions of how growth in the shellfish
mariculture industry will impact either themselves or their community, and any relationship that
exists between shellfish mariculture and the tradition or culture of the area. Generally, towards
the middle of the interview, | asked participants about the ecology of the area, including what
features of the local environment they perceive to be the most important and what relationship

these features have with the shellfish mariculture industry. Towards the end of the interview, |

11
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asked questions about their perception of the current planning process for shellfish mariculture,
including any community engagement processes. Based on this general framework, | tailored
each set of questions to the specific interviewee, and a list of interview questions used for each
stakeholder group can be found in Appendix B. | ended each interview with an option to include
any information they would like to add that had not been discussed already and asked if they
would like to recommend anyone to interview. The latter technique is called snow-balling and
allowed me to locate other potential interviewees (Patton, 1990). Immediately following each
interview, | contributed to a post-interview research journal, noting main themes of concern or
perception the interviewee discussed as well as my perceptions of their overall position on the
topic (i.e. proponent, neutral, or opponent).

With participant permission, | recorded each interview on my personal, password-
protected phone and uploaded them to my similarly protected computer..

Analysis

| transcribed 5 interviews by hand and used a transcription service to transcribe the
remaining 6. Once transcriptions were completed, | uploaded each transcript and the news
articles into NVivo 11 Pro for analysis. | analyzed both news media articles and stakeholder
interviews through a round of free coding, during which | freely created nodes of information
and perceptions as they appeared in the text, while creating memos to comment as | coded. From
these comments and interpretations, | created 9 parent nodes and 3-7 daughter nodes under each
parent node, with most containing only 4. | then re-coded all sources of data within this new
coding framework.

After creating the 9 parent nodes and recoding them, | reviewed each node, summarized
overarching themes of contention, and deduced the associated values based on context within
interviews and articles. If I was able to qualitatively identify underlaying values within a theme
of perception, such as positive references to North Carolina’s environmental resources pointing
to values of state pride and environmental quality, | filed that parent node under the category of
“values-based perceptions”. If I was unable to qualitatively identify underlying values within a
theme of perception, such as acknowledgment of a public lack of understanding about
aquaculture, I filed that parent node under the category of “knowledge-based perceptions.” This

category also encompasses perceptions that were shaped by the stakeholders’ or the public’s

12
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level of knowledge, such as references that conflated impacts from shellfish mariculture with
those of finfish mariculture. For these, perceptions did not appear to be predominantly shaped by
any underlying values but rather by the participant’s or news media source’s level of knowledge
about aquaculture. Along with deduced values, | also recorded any general variations between

stakeholder perceptions/values and news media perceptions/values.

13
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Results
Themes & Subthemes

The following section outlines the perceptions and values identified from both news
media and stakeholder interview analysis. Figure 4 depicts the 9 parent nodes categorized as
either “values-based perceptions” or “knowledge-based perceptions” according to discussions
within each node and inferences about the underlying values or level of knowledge that shape

these discussions. The two themes “Aquaculture as a Solution for” and “Interstate Comparisons”

Shellfish
Mariculture

Knowledge-
Based
Perceptions

Aquaculture
as a Solufion
for...

Shelifish Human
Mariculiure as a Consumption
Business Model & Impact

Role of Species & Knowledge
Science and Method of
Research Disfinctions Agquaculture

Figure 4: Mind map of the final node structure. Node themes are divided into “values-based
perceptions” and “knowledge-based perceptions”. The two themes “Aquaculture as a Solution for...” and
“Interstate comparisons” are classified as both values-based and knowledge-based perceptions, so they lie
between these categories.

appeared to include perceptions that were shaped by both underlying values and the source’s
level of knowledge, so they are categorized as both “values-based” and “knowledge-based”
perceptions. For example, a reference to aquaculture’s ability to combat the high percentage of
global seafood imports by increasing the local seafood supply point to values of sourcing food
locally and growing the local economy but also appear to be shaped by the source’s level of
knowledge about the global seafood market.

Table 1 below summarizes the themes and subthemes found throughout the study, along
with the number of references per subtheme. Within each theme, subthemes with the highest

number of references are highlight in green.
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Table 1: Summary of Results

Themes Subthemes # of Ref.
Depletion of wild stocks 34
Global food security 18
AquaCUIture as Lack of community job
] y jobs 17
a solution for ... [seatood imports 13
Tighter fishing regulations 14
Business language 41
Capital investment 52
Shellfish Public trust vs. privatization 63
mariculture as a | Training & skill required 42
business model Transitioning from commercial fishing 53
Type of demographic entering the industry 38
Versus aquaculture as a way of life 18
Role of Faith in governance 65
Funding & level of support 50
go_verr!ment Organic vs. forced growth 71
(IengIatlve and Streamlining leasing process 33
state agencies) | water quality management 29
Advancements in technology 30
Role of science | Efficient production 23
and research In-state hatcheries development 25
Lack of inclusion in policy making 13
Virginia as a model 21
Interstate Ideal conditions for growth 20
comparisons NC market differentiation 43
Lessons of failure (i.e. Florida) 2
Connection to environment 13
Relationship [ Ecosystem services 26
with Good water quality 86
environment Ideal conditions for growth 34
Population density 11
Human Population density 20
) Product quality 51
cons_umptlon & Human health 34
'mpaCt Market value 46
K led f Public education efforts 37
nowledge o Stakeholder engagement 61
aquacu Iture Lack of knowledge 34
. Extensive vs. intensive methods 65
Species and _ . .
hod Aqu_aculture VS.-WI|d harvest vs. habitat restoration 77
_m_et . Mariculture vs. inland aquaculture 3
distinctions g vs finfish 37

15
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Aquaculture as a Solution for...

Both news media and stakeholders expressed interest in aquaculture’s opportunity to
serve as a solution for perceived problems. | identified five subthemes of perception: [1]
depletion of wild stocks, [2] global food security, [3] lack of community jobs, [4] seafood
imports, and [5] tighter fishing regulations. Stakeholders and news media discussed depletion of
wild stocks more than other subthemes in this category.

[1] Depletion of Wild Stocks: Stakeholders and news media sources both seemed to value
a once thriving industry by referencing a “golden age” of shellfish mariculture with admiration
and by noting that current shellfish stocks are not as pronounced as they have been in the past.
Stakeholder interviewees discussed aquaculture’s ability to supplement wild stock depletion
more so than other perceived problems/solutions. The distinction between oysters, other types of
shellfish, and finfish were sometimes unclear when discussing this perceived benefit, but
regardless of type discussed, most attribute the recent decline in stocks to pollution and
overharvesting.

[2] Global Food Security: References to the growing depletion of wild stocks related
closely to the perceived problem of global food insecurity, which news media sources appeared
to discuss in greater detail than stakeholders. The study revealed mixed opinions about whether
aquaculture can be situated as a solution to this problem. One interviewee voiced concern that
the new type of half-shell market that shellfish mariculture serves means that the industry cannot
address the need for greater seafood production.

“...If you try to present shellfish mariculture as a solution to the seafood industry you’re
wrong because it’s a very limited market. It’s a high-end market. There’s a lot of risk of
disease and viruses. | mean, | know people who are growing oysters that have lost a whole
season.” (stakeholder interview #5, Culture-Focused NGO)

[3] Lack of Community Jobs: Interviewees also showed mixed perceptions about the
shellfish mariculture industry’s ability to address the lack and decline of coastal jobs. While
many news media sources expressed clear optimism towards shellfish mariculture’s ability to
create local jobs and spur economic growth, some stakeholders were skeptical. These skeptics
tended to attribute their concern to the level of financial risk involved in shellfish mariculture,

which is discussed in greater detail in Theme #2: Shellfish Mariculture as a Business Model.
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[4] Seafood Imports: News sources often pointed out that most of the farmed seafood
consumed in North Carolina is imported and that this stifles growth of the local seafood
economy. These sources also expressed the perception that the local shellfish mariculture
industry may be able to combat this problem. Only one stakeholder discussed seafood imports,
and this participant also viewed it as a perceived problem that shellfish mariculture can address.

[5] Tighter Fishing Regulations: The fifth subtheme refers to concern from both
stakeholders and news media that commercial fishermen will not be able to make a living off
wild-caught fisheries amid increasing regulatory oversight. For some, however, shellfish
mariculture presents an alternative path in which fishermen can remain.

“...working on the water and producing more seafood in the face of more stringent

regulations and environmental problems.” (news media, Carteret County News-Times)
Skeptics, however, voiced concern that the shellfish mariculture industry is not a feasible option
for displaced fishermen because of the level of investment, the financial risk involved, and the
training and skills required to viably enter the industry. These concerns are discussed in more

detail in the next theme, Shellfish Mariculture as a Business Model.

Shellfish Mariculture as a Business Model

One of the most common themes was that of aquaculture as a business model, and the
ways in which aquaculture is discussed in terms of its business-relevant characteristics. |
identified seven subthemes: [1] business language, [2] capital investment, [3] training and skill
required, [4] transitioning from commercial fishing, [5] type of demographic entering the
industry, [6] public trust vs. privatization, and [7] versus aquaculture as a way of life. Of the
seven subthemes, stakeholders and news media discussed public trust vs. privatization most.

[1] Business Language: The dialogue around shellfish mariculture commonly uses words
and phrases such as “branding”, “industrial”, “target market”, “business-savvy”, “entrepreneurs”,
and the most common “business[es]”. This was the case for both news media and stakeholders;
however, news media sources appeared to use these phrases more often than stakeholders.
Several of the news headlines contained at least one of the two phrases “entrepreneur” or
“entreprencurial”. The business language also referred to investments in the shellfish mariculture

industry, using words and phrases like “investors”, “venture”, and “startups”.

17



W. Roberts Values and perceptions of shellfish mariculture

Acknowledging the business qualities that the mariculture industry holds, such as
financing or marketing, several stakeholders voiced concern that its competitive, industrial
nature may grow so large that small farmers become pushed out of the industry.

“I think one of the concerns folks have is the outside investors coming in and just taking

over. We don’t want to do to the farmer what the industry would do to the farmer twenty

years ago with corporate agriculture coming in and running the family farmer out of
business.” (stakeholder interview #2, Environmental NGO)
Some stakeholders, however, spoke to the “business opportunity” that shellfish mariculture
provides in a more optimistic tone, such as about current efforts toward differentiation of
product.

News media sources tended to reference the possibility of creating a more
environmentally and economically sustainable industry by promoting the business-relevant
characteristics of the industry such as investment and partnership development.

“That competition offers cash prizes as well as the opportunity for businesses to gain

visibility and — potentially — investors for promising ventures... a global business

competition that connects seafood-related businesses with investors to grow the sector in

a more sustainable, environmentally friendly way, according to the release. (news media,

Wilmington Biz)

Thus, different uses of such language held differing connotations for stakeholders and news
media. Words like “corporate” and “industrial” appeared in references of concern or skepticism,
while words like “entrepreneurial” and “business-savvy” tended to appear in references of
optimistic opportunity.

[2] Capital Investment: The capital investment required for shellfish mariculture
operations is frequently discussed by both stakeholders and news media as well. According to
one news media source,

“In a smaller-scale investment, a farmer could spend between $30,000 and $70,000 in

initial costs” (news media, Wilmington Biz).

With this type of investment in capital, sources discussed the level of risk involved, and
the many ways in which a shellfish farmer could lose a large initial investment. Interviewees and
news sources raised concerns associated with theft, disease, pollution, and storm events that

could harm farm operations or prevent farmers from investing at all. To stakeholders, the degree
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of capital needed to start an operation, and the amount of natural and human-caused risk that
farmers face, equates to a level of financial risk that they are not willing or able to take on. This
seems to be a common perception among stakeholders despite some public optimism that the
shellfish mariculture industry could serve as a source of new jobs.

“I mean, in mariculture, it’s a very volatile thing. Something can happen as far as maybe

some runoff from a chemical pesticide that was used on a farm and come through that

estuarine water and kill all those oysters. There’ve been people that lost huge amounts of
growth in mariculture, so it’s going to be a very volatile industry. And it’s going to be

one that the average fishermen can’t afford to be in...” (stakeholder interview #4,

Commercial Fisherman)

[3] Training and Skill Required: Stakeholders also voiced concern that the shellfish
mariculture industry requires a level of skill and training different from that of commercial
fishing, subsequently creating a barrier to entry. While stakeholders tended to discuss this with
concern, news media sources tended to comment on the efforts being done to train displaced
fishermen or others interested in entering the market. One news media source outlines some of
the skills in which groups, particularly university institutions, are working to train interested
parties.

“Participants will receive information on topics such as leasing and siting their

operations, culture gear and techniques, harvest and storage regulations, marketing

strategies including the potential of forming grower co-ops, and USDA programs
available to producers.” (news media source, Ocracoke Observer)

[4] Transitioning from Commercial Fishing: There were mixed perceptions across
stakeholder groups as to whether the shellfish mariculture industry is a viable option for
displaced fishermen, but proponents of this alternative noted that the type of fishermen entering
the market tend to be younger and less “traditional”. Stakeholders tended to discuss this topic
more often than news media sources. When discussed by news media, however, the statements
appeared to be more optimistic about the opportunity for commercial fishermen to enter into the
shellfish mariculture industry. While most news media statements appeared vague and
nondescript about how the transition would succeed, some highlighted license buyback programs

or other measures to ease the transition for commercial fishermen.
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Skeptical stakeholders argued that, despite training programs and government support,
many traditional fishermen simply do not want to change industries and would prefer continuing
what they have always done.

“It’s just that it depends on how willing the potential shellfish mariculture grower is.

How willing they are to learn a new skill and compromise what they really want.”

(stakeholder interview #5, Culture-Focused NGO)

[5] Type of Demographic Entering the Industry: Many concerned stakeholders noted that
the type of individual already entering the shellfish mariculture industry tends to have an
academic background, entrepreneurial characteristics, or are outsiders looking for an extra
hobby, rather than locals who have been working in the area for long periods of time. For
example, two different stakeholders stated that,

“You can’t just do one thing... [There are] two people that | know of that make their

living entirely just off of mariculture. Everybody else | know has state jobs or something

else and they do this on the side.” (stakeholder interview #7, Mixed [commercial
fisherman and shellfish farmer])
and...

“Unfortunately, more people that aren’t from the coast are getting into it. It’s a lot of

people from Raleigh out west that are getting into this.” (stakeholder interview #3,

Shellfish Farmer)

News media sources tended to demonstrate the same perception of a new type of
demographic but with seemingly more optimistic language, highlighting the innovative nature of
new aquaculture techniques and the ability of new entrants to introduce that innovation. For
example:

“He and other officials say the future of North Carolina’s oyster aquaculture industry will

be shaped by the success of a small group of farmers using new techniques.” (news media

source, Wilmington Star News)
News media sources commonly referenced innovation and new technology with a positive tone,
which is discussed in more detail in Theme #4: “Role of Science and Research”.

[6] Public Trust vs. Privatization: The public trust doctrine, and use conflict or
privatization concerns arising from it, was a common theme. Those who expressed concerned

highlighted the fear that leasing private areas of water will take away from other public uses,
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such as recreation, navigation, and commercial fishing. The primary use conflict concern that
arose was that of navigational hazards for boats and other maritime operations. Much of the
dialogue more specifically tied this concern to newly growing intensive methods of aquaculture
in which the entire water column is leased to private individuals or corporations, whereas bottom
leases were primarily used in the past.

“...that’s been heightened because the technology for growing, particularly oysters in the

water column, has become more intensive. Most of the leases were traditionally on the

water bottom but now people [are] wanting to grow more intensive in the water column

and that really does preclude other uses of those waters.” (stakeholder interview #2,

Environmental NGO)

In most themes and subthemes identified, concerns were often associated with these new
intensive techniques. The lack of distinctions made between intensive and extensive techniques
in dialogue is discussed in more detail in Theme #9: “Species and Method Distinctions”.

[7] Versus Aquaculture as a Way of Life: Stakeholders often contrasted this notion of
aquaculture as a private, business model with that of aquaculture as a way of life or a tradition.
Like the heritage of commercial fishing that communities in the study site are often associated
with, interview participants described the heritage of shellfish mariculture, particularly of
traditional, extensive methods.

“There’s been a long tradition of what the locals call clam gardens, shellfish gardens. It

goes back to at least the 19th century... And these are, again, relatively small areas that

people used to not only grow their shellfish, but I think the fishermen harvest...”

(stakeholder interview #9, Academic Researcher)

The shift toward more intensive methods in a business context and away from traditional
methods is voiced with concern by another stakeholder:

“...So this is a whole new aspect of Core Sound of growing 1) a quality half shell oyster

and 2) doing it year-round and actually having a business out of it.” (stakeholder

interview #3, Shellfish Farmer)
This stakeholder also highlighted that, until recently, the purpose of shellfish leasing in the state
has predominantly been for “their own consumption or their families consumption” rather than
for a business. Other stakeholders expressed concern that this recent transition away from

traditional leasing poses a risk to the culture of these coastal communities.
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“...now you’ve made it more [about] Corporate America, not so much as cultural

heritage of the community in the eastern part of the State of North Carolina.”

(stakeholder interview #4, Commercial Fisherman)

The topic of aquaculture as a way of life or tradition is rarely discussed in news media.
The instances in which it is discussed mostly refer to traditional oyster mariculture as a key

economic piece of North 