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ABSTRACT. Rights-based management approaches are being increasingly applied to global fisheries as an alternative to deficiencies
associated with centralized or top-down management. In fisheries, these approaches may include a diversity of methods such as catch
shares, territorial user rights for fishing, individual transferable quotas, fisheries concessions, cooperatives, and comanagement. Many
of these approaches are being implemented in small-scale fisheries contexts, without full consideration of how the legacy of previous
governing institutions or tenure arrangements may affect implementation. Likewise, few case studies examine whether rights-based
management approaches are appropriate for given contexts, examine how they fit within a nested administrative hierarchy, or describe
their shared property rights components in practice. These knowledge gaps may obscure key stewardship incentives, veil existing power
relations, and constrain opportunities for different management models while also prolonging or preventing governance transformations.
We illustrate the importance of these factors through a case study of institutional change in coral reef fisheries in Hawai‘i. We use
institutional analysis to examine coral reef fisheries management across two time periods: historical marine tenure in the Hawaiian
Kingdom (1810-1893) and under contemporary centralized management (1982-2018). We then compared these management regimes
to emerging comanagement in Hawai‘i (1994-2018). Our analysis reveals that few rights are actually devolved to communities seeking
to implement comanagement. We also highlight considerable administrative complexity and variability within historical marine tenure
regimes. We conclude by considering several issues relevant to the performance of rights-based approaches such as comanagement,
including devolution of property rights to the local level, matching administrative and social-ecological complexity, the importance of
historical context and narratives in shaping solutions, and the perceived legitimacy of governance arrangements.
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INTRODUCTION

Marine fisheries provide an estimated 17% of human dietary
protein globally but account for > 50% of coastal and island areas
(Food and Agriculture Organization 2016). Despite the
importance of marine fisheries for food, protein, and
micronutrients, more than half of fisheries are unsustainable
(Rosenberg et al. 2018), and investment in the sector has declined
significantly (Blasiak and Wabnitz 2018). From a broad
perspective, rights-based approaches entail placing organizational
or distributional rights into the hands of fishers (T. Yandle and
M. T. Imperial, unpublished manuscript). However, these rights
can vary significantly with regard to their form and function and
may include different policy approaches such as catch shares,
territorial user rights for fishing, individual transferable quotas,
fisheries concessions, cooperatives, and comanagement. In
practice, rights-based approaches may involve limited entry,
defined spatial rights, or dedicated resource allocations (Yandle
2006, 2007). Common among all rights-based approaches are
ceded rights to confer stewardship incentives that encourage
sustainable harvesting behavior.

Although not widely characterized as a conventional rights-based
approach, comanagement describes a variety of institutional
arrangements that devolve authority and rights to communities
or resource users, particularly in indigenous contexts such as

Aotearoa (New Zealand), Canada, and Alaska (USA; Pinkerton
1992, Ginter 1995, Taiepa et al. 1997, Davis and Jentoft 2001,
Yandle 2007, Carothers 2011, Capistrano and Charles 2012).
Comanagement has gained significant traction worldwide as one
of the most promising solutions to resource decline, regulatory
compliance, and feasibility (Gutiérrez et al. 2011).
Comanagement encompasses a wide array of approaches but
typically includes shared management authority among user
groups or communities and governmental agencies (Sen and
Nielsen 1996, Berkes 2010). In practice, shared management
authority can take many different forms, and comanagement
arrangements may exhibit significant diversity in the distributions
of specific property rights among comanaging groups (Yandle
2007). Together, the following property rights components
provide a common framework to analyze and compare fisheries
management regimes. These components include: access (the
right to enter a resource area), withdrawal (the right to harvest
resource units), exclusion (the right to exclude others from
entering a resource area), management (the right to make and
enforce rules regarding access, withdrawal, and exclusion), and
alienation (the right to sell, lease, or transfer any of the above
rights; Schlager and Ostrom 1992). There are other dimensions
that could also be used to analyze property rights components
further such as duration (how long an individual has possessed a
right) and quality of title (Scott 1988), as well as other complex
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spatial and temporal considerations, particularly in open ocean
fisheries (Wilson 2006, Yandle 2007). Here, we rely on Schlager
and Ostrom’s (1992) framework for clear comparative analysis.

Devolution of these various property rights components to the
local level may vary geographically based on a country’s legal
system or by way of the informal institutions that may mediate
their implementation. Institutions can be broadly defined as
“enduring regularities of human action in situations structured
by rules, norms, and shared strategies, as well as the physical
world” (Crawford and Ostrom 1995:582) and may include formal
rules such as laws or rules-in-use that govern a resource area
(McGinnis 2011) such as a geographically bounded coral reef
ecosystem. Rules-in-use or de jure rules may include informal
norms or a shared code of conduct among fishers in a given
resource area that outlines where, when, and how to harvest
marine resources. Problems may arise in resource areas due to a
variety of social, cultural, ecological, political, or economic
variables, different configurations of which may compound their
effects (Acheson 2006). However, the primary intervention
available to address resource decline and social dilemmas is
through governance, or institutional arrangements, that define
rules (Imperial 1999). Governance for coral reef fisheries may
include various management tools, including spatial management
(e.g., marine protected areas), gear restrictions, output controls,
managing access, and more. From an institutional perspective,
these tools may be implemented by a centralized government,
resource appropriators at the local level, a private entity, or
through hybrid management approaches such as comanagement
(Yandle 2003, Imperial and Yandle 2005). However, problems
may arise when rules are not understood because of the
inexactness of written language (Ostrom 1980), when resource
users do not perceive rules to be fair or legitimate (Jentoft 2000,
Nielsen 2003), or when rules do not address known common-pool
resource dilemmas (Ostrom 1990, Cox et al. 2010, Baggio et al.
2016).

Elinor Ostrom and her colleagues at the Workshop in Political
Theory and Policy Analysis at Indiana University recognized the
inherent social complexity of resource systems and developed the
institutional analysis and design (IAD) framework to help better
understand, compare, and diagnose interactions and outcomes
(Kiser and Ostrom 1982). The IAD framework introduced the
concept of a focal action situation whereby individuals or groups
of individuals interact, resulting in variable outcomes. In the
earliest iterations of the framework, interactions were affected by
biophysical conditions, community attributes, and rules (Ostrom
2005). These interactions may occur at four nested levels of
decision making, including meta-constitutional, constitutional,
collective choice, and operational levels, the latter of which is the
only decision-making arena in which rules directly affect
resources (Kiser and Ostrom 2000). As a concept, the action
situation provides an opportunity to categorize a common set of
variables such as which individuals or organizations are involved,
their positions of authority, the range of potential actions and
related outcomes, the amount of control they have over decisions,
the information available to those involved, the costs and benefits
of various actions and outcomes, and common evaluative criteria
to measure their performance (Ostrom et al. 1993, Ostrom 2011).
The action arena concept also allowed Ostrom and other
researchers to test combinations of different variables iteratively
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through game theory in laboratory settings, which could be
compared or contrasted with empirical evidence from real
commons dilemmas (Ostrom et al. 1994). Subsequent revisions
of the IAD framework allowed for more nuanced attention to
social, economic, political, and ecological variables, interactions,
and feedbacks (Ostrom 2007, 2009, McGinnis and Ostrom 2014).
In sum, the IAD framework provides a common criterion that
scholars can use to assess and compare institutional arrangements
and property rights regimes through institutional analysis.
Institutional analysis examines how institutions and surrounding
contexts at different levels affect incentives, decision making,
social-ecological systems interactions, program implementation,
and outcomes at different scales (Ostrom 2005, McGinnis and
Ostrom 2014).

Despite the promise of comanagement, there are high transaction
costs associated with transitioning from a governance
arrangement in which government holds most of the property
rights in a centralized bureaucracy to an approach in which rights
to develop operational rules are shared with communities or user
groups (Ayers et al. 2017). Common issues identified by scholars
with the design and implementation of rights-based approaches
in comanagement include a lack of equity in collective choice
decision-making processes (Yandle 2003), unequal power
relations (Taiepa et al. 1997, Nadasdy 2003), a disregard for
different worldviews or refusal to accept different data types
(Diver 2012), rent seeking by stakeholders (Imperial and Yandle
2005), and elite capture of benefits (MacNeil and Cinner 2013).
Governance transitions are rarely win-win, and new institutional
arrangements are often constrained by past interactions,
historical events, and previous successes or failures.

As more fisheries systems transition to comanagement
arrangements, there is a need to assess the key factors that are
related to social and ecological success, as well as the key factors
associated with suboptimal or deleterious outcomes, particularly
in areas where communities are dependent on resources (Ostrom
2009, Cinneretal. 2012; T. Yandle and M. T. Imperial, unpublished
manuscript). As a diagnostic tool, institutional analysis can
provide a common framework to describe, analyze, and compare
fisheries comanagement institutions (Imperial and Yandle 2005,
McGinnis 2011). In addition, a historical examination of changes
in property rights over time may be valuable in identifying turning
points (Baumgartner and Jones 2009) and trajectories or
pathways that shaped contemporary governing institutions
(Liebowitz and Margolis 1995). Historical analyses can facilitate
greater understanding of current constraints and dynamics
associated with the design of present and future governance
regimes (Howlett and Rayner 2006).

Here, we conduct an institutional analysis to analyze Hawai‘i’s
unique history of marine tenure, its transition to centralized
management, and its recent experience with comanagement. This
research is guided by the following two research questions. (1)
How have the rules hierarchy and property rights for small-scale
fisheries in Hawai‘i changed over time? (2) Given historical change
in marine tenure and institutional arrangements, what limitations
and opportunities exist for incorporating rights-based
approaches in comanagement? We first present a brief history of
historical events in Hawai'‘i that have shaped institutional changes
in fisheries management. Next, we analyze administrative and
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Table 1. Data types, sources, citations, examples, and analytical tools used to examine changes in property rights and administrative
decision making over three time periods and governance regimes in Hawai'i coral reef fisheries. N = 16.

Data type Data source Citation Data analysis
Archival or historical Indigenous Hawaiian mo‘olelo (stories or Malo (1951) Institutional analysis
histories)
Oral history Titcomb (1972), Maly and Maly (2003)

Kirch and Sahlins (1994), Kirch (2007,
2010)

Kittinger et al. (2011)

Beamer (2014), Gonschor and Beamer

Archaeological and historical
anthropological studies
Marine historical ecology
Hawaiian historical research

(2014)
Published literature Published manuscript Kittinger et al. (2011), Friedlander et al. Legal analysis
(2013)
Technical report Policy briefing Kittinger et al. (2012) Policy analysis
Legislative report Kosaki (1954) Institutional analysis
Legal analysis or reference ~ Legal handbook Mackenzie (1991), Van Dyke (2008), Legal analysis, institutional

Forman and Serrano (2012) analysis

property rights differences between two time periods: the
Hawaiian Kingdom (1810-1893) and contemporary centralized
management (1982-2018). We then assess the major issues
surrounding comanagement in Hawai‘i (1994-2018) and conclude
with the implications of our findings for the design of rights-based
governance arrangements in Hawai‘i and elsewhere.

METHODS

To assess the effect of major changes in property rights and
administrative decision making for Hawai‘i coral reef fisheries,
we identified two distinct time periods with three markedly
different governance regimes in Hawai‘i coral reef fisheries. The
governance regimes being compared included: (1) historical
marine tenure during the period of Hawaiian self-governance
(1810-1893), (2) contemporary centralized or bureaucracy-based
management (1982-2018), and (3) contemporary comanagement
(1994-2018). We recognize at the outset that these broad
categories gloss over nuanced shifts in how governance regimes
changed in the Hawaiian archipelago, which are attributed to a
range of social, economic, political, and cultural factors
(Kame'eleihiwa 1992, Preza 2009, Beamer 2014).

We used a comparative approach because: (1) the analysis was
conducted retrospectively; (2) the efficacy of the governance
regimes was difficult to definitively disentangle from other
confounding causal mechanisms; (3) it allowed us to make use of
multiple, diverse data sources; and (4) it enabled us to examine,
build, and refine theoretical constructs and not generalize to
populations or make predictions (Agranoff and Radin 1991). We
used multiple data sources and analytical tools to examine
changes in property rights and administrative decision making
(Table 1).

Data sources gathered and analyzed for this research include
archival and historical accounts of historical marine tenure
regimes collected by indigenous Hawaiian scholars (e.g., Malo
1951, Kamakau 1976, T1 1993, Kaha‘ulelio and Nogelmeier
2006), oral histories collected from knowledgeable kGipuna (elders;
e.g., Titcomb 1972, Maly and Maly 2003), archaeological and
historical anthropological studies (e.g., Kirch 2010), historical
ecological analysis (e.g., Kittinger et al. 2011), and Hawaiian
historical research (e.g., Beamer 2014, Gonschor and Beamer

2014). A comprehensive list of historical sources accessed in this
research can be found in other works that the coauthors were
either directly involved in, or know intimately, including Kittinger
(2010), Kittinger et al. (2011), Vaughan (2012), and Friedlander
et al. (2013). To examine what is possible under the United States
and Hawaiian laws, our research drew upon a legal analysis of
native Hawaiian resource rights (MacKenzie 1991, Van Dyke
2008, Forman and Serrano 2012), a policy analysis of
contemporary fisheries policy instruments in Hawai‘i (Kittinger
et al. 2012), and rules and management plans for the only two
comanagement areas that have been actively managed since the
early 2000s in Hawaii (Hui Malama O Mo‘omomi 1995,
Community Members of Ha'‘ena et al. 2011).

We systematically examined the historical and contemporary
texts for descriptions of institutions, the political and
administrative hierarchy of decisions made to govern natural
resources such as coral reef fisheries, and noted periods of
governance transitions. We provided a summary of some of the
different data sources and how they were thematically coded
(Miles and Huberman 1994) for institutional analysis (Table 2).
To increase the accuracy of our research findings, we cross-
checked published historical accounts of tenure and property
rights arrangements. The findings were further shared with noted
scholars in this subject area for expert review to increase
robustness.

The themes emerging from the diverse historical and
contemporary archival data sources were analyzed using the TAD
framework (McGinnis 2011) and a property rights framework
(Schlager and Ostrom 1992). The IAD framework is an analytical
tool that can be used to examine how institutions (rules) and other
variables influence decision making at multiple levels. We used
the IAD framework primarily to examine the decision-making
authority present at multiple different levels: meta-constitutional,
constitutional, collective choice, and operational levels. The IAD
framework can be useful for examining fisheries governance
arrangements and other commons situations because of emphasis
on contextual factors, interactions that occur at different levels,
and evaluative criteria (Imperial and Yandle 2005). We also used
a property rights framework developed by Schlager and Ostrom
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Table 2. Examples of data sources and coding used to inform institutional analysis.

Data statement Source Coding for institutional analysis

“Traditional Hawaiian political and economic life was organized around a formal, nested Kirch and Sahlins Nested hierarchy of decision making

hierarchy of units” (1992) as cited in during the Hawaiian Kingdom
Kirch (2010:47)

“The corporate body of the government was the whole nation, including the common Malo (1951) Meta-constitutional level and the

people and chiefs under the king”

“A mo'T who consolidated rule with the support of the ‘aha ali‘i would create centralized
governance, enabling palena to be established through that central authority”

—e

“Following the death of the previous mé6%, all lands awarded in the previous reign would
revert to the new mo‘l, who would then redistribute the lands with the aid of an advisor,
the kalaimoku”

“The kapu, or a prohibition system, allowed ali'i or chiefs, and the konohiki that
supervised the oa‘aina, to reinforce and coordinate conservation practices. Fishing kapu
restricted and prohibited fishing practices according to season, areas, or type of harvest
marine resource”

“Resource protection measures were apparently robust due to incentives and draconian
punishments for rule breakers and the efficacy of these institutions is evidenced by
ethnographic information, anecdotal accounts by early observers and analysis of
archaeological deposits”

“Any changes to administrative rules in the State of Hawai‘i must comply with the
Hawai‘i Administrative Procedure Act, also known as the Chapter 91 administrative
rulemaking process. This rulemaking process is intended to enable transparency in public
policy. Administrative rules changes must also comply with other applicable laws,

including the Small Business Regulatory Flexibility Act and Administrative Directive No.

09-01, which requires the Governor's approval to schedule public hearings on rule
changes”

“...none of the public lands in Hawai‘i (whether ceded or not) can be sold or transferred
without a two-thirds vote by both chambers of our Legislature”

“BLNR will vote to adopt, revise or reject the proposed rule change at a board meeting.
With BLNR approval, the DAR sends the rule package to the Attorney General for final
approval, after which the Chair sends it to the Governor for signing into law. If BLNR
recommends substantive rule changes, the group may need to re-vet them with the
community before DAR requests another public hearing. If a small businesses impact
statement was prepared, DAR sends a public hearing summary to the SBRRB, who send
a recommendation to the Governor to approve or reject the rules”

“The DLNR's Division of Conservation and Resources Enforcement (DOCARE) is
responsible for the enforcement of all state laws, rules and regulations related to natural
resources conservation and protection”

“Take up to two he‘e per day, and possess up to two he‘e at any one time, provided that
he‘e may only be taken by hand-harvest or with the use of a stick no longer than two feet
in length”

“Whilst CBSFAs provide a mechanism for community groups to recommend regulations
and carry out management activities to support the State's management of nearshore
marine resources (i.e. monitoring, outreach), the DLNR must determine the balance of
interests and actions necessary to manage marine resources and protect traditional and
customary fishing practices, and is ultimately responsible for designating and adopting

and enforcing rules for CBSFAs. DLNR relies on the best available information to inform

its management decisions, and CBSFAs promote informed management decisions

through the integration of the best available western and indigenous observational science

and knowledge systems. In addition, CBSFA designations or rules must be adopted in
accordance with HRS Chapter 91, which prescribes administrative rule-making
procedures for state agencies to ensure due process and consideration of all public
interests”

Beamer (2014:35)

Beamer (2014:45)

Higuchi (2008:197)

Kittinger et al.
(2011)

Kittinger et al.
(2012:4)

Van Dyke (2010)

Zanre (2014:10)

Division of Aquatic
Resources (2016:20)

Division of Aquatic
Resources (2016)

Division of Aquatic
Resources (2016:7)

nested hierarchy of decision making
during the Hawaiian Kingdom
Meta-constitutional and
constitutional levels of decision
making during the Hawaiian
Kingdom

Political redistribution of lands
following the death of the mo,
which could oust konohiki, and ali‘i
at various levels

Hawaiian Kingdom management
authority; operational-level rules;
local-level management rights

Enforcement of rules and success of
Hawaiian Kingdom governance

Complex collective choice
rulemaking process; public
participation process for
comanagement

Restriction of alienation rights
under centralized management and
comanagement

Collective choice level of decision
making for operational-level rules
under centralized management and
comanagement

Enforcement of coral reef fishing
regulations for both centralized
management and comanagement
Operational rules for Ha'ena
community-based subsistence
fishing area (CBSFA)

Hierarchy of decision making
present under centralized
management and comanagement;
management rights; limitations of
authority under CBSFAs

(1992) to examine which entity shares or retains five property
rights components: access, withdrawal, exclusion, management,
and alienation. This property rights framework has been used in
other fisheries settings to uncover and compare governance

arrangements (Schlager and Ostrom 1999; T. Yandle and M. T.
Imperial, unpublished manuscript). Although the IAD framework
and a property rights lens may not be useful in examining all
resource interactions, e.g., how users may benefit from resources
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(Ribot and Peluso 2003) or when resource users exhibit a high
discount rate (Bromley 1991), they can be used to diagram,
analyze, and elucidate the diversity of institutional arrangements
present in the context of marine tenure and governance regimes.

BACKGROUND

We next provide a short synthesis of major historical events that
have affected coral reef fisheries management in Hawai‘i. We note
at the outset that this synthesis focuses narrowly on a set of key
historical events that had particular relevance for coral reef
fisheries management. Because this summary is at the macro level,
by necessity it neglects many important nuances of history.
Interested readers can explore this history in greater detail
through existing works by scholars that have focused their
attention on historical marine tenure systems in Hawai'i
(Kittinger 2010, Kittinger et al. 2011, Vaughan 2012, 2018,
Friedlander et al. 2013), as well as a range of scholarly
publications that focus on aspects of Hawaiian history with
relevance to natural resource use and management
(Kame'eleihiwa 1992, Kirch 2007, 2010, Van Dyke 2008, Beamer
2014, Gonschor and Beamer 2014).

Marine tenure in pre-contact Hawai'i

Hawai‘i is one of the last places on earth to be colonized by
humans, as part of the expansion of eastern Polynesia
(Wilmshurst et al. 2011). Although historical ecological evidence
points to exploitation of coral reef resources after first contact,
coral reef resources exhibited recovery after AD 1400, likely
because of the further development of resource management
systems as well as the intensification of land-based food
production systems (Vitousek et al. 2004, Kittinger et al. 2011).
The period of resource recovery in the pre Western contact era is
associated with the rise of a complex hierarchical system of land
and marine tenure known colloquially as the ahupua‘a system
(Beamer 2014). Ahupua‘a can be defined as a “culturally
appropriate, ecologically aligned, and place specific unit with
access to diverse resources” (Gonschor and Beamer 2014:7171).
The ahupua‘a system separated islands into moku (districts),
which were further divided into ahupua‘a. This hierarchical land
division was devised by a/i‘i (chiefs) on multiple islands to manage
water and agriculture and to augment resource production
systems for a growing population (Kirch 2010, Beamer 2014).
Ho‘okupu or tribute from hoa‘aina (ahupua‘a tenants) sustained
the aha alii (council of chiefs or central government; Beamer
2014, Gonschor and Beamer 2014). Konohiki (land agents or
resource managers) were chosen by ali‘i ‘ai ahupua‘’a (an ahupua‘a
level chief) to administer and distribute key fisheries and water
resources within an ahupua‘a for the hoa‘aina (ahupua‘a residents)
(Kirch 1990, McGregor 1996). Ahupua‘a fisheries were “certain
areas of the sea, from the reefs and, where there happen to be no
reefs, from the distance of one geographic mile seaward to the
beach at low watermark...” (Kosaki 1954:3). The konohiki and
the hoa‘aina maintained exclusive rights to ahupua‘a fisheries
(local-level, small-scale fisheries; Kosaki 1954). Within ahupua‘a,
families gathered from and cared for particular reefs and respected
other family’s rights to exclusive harvest (Vaughan 2018).

Increased social stratification also arose around AD 1400,
separating social classes via the kapu (forbidden or taboo) system
(see Table 3). The kapu system included structured social and
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religious rituals that organized social interaction and resource
use, strictly enforced rules on resource extraction, and defined
social interactions between societal classes (Handy and Pakui
1950, Kirch 2010, Friedlander et al. 2013). Sanctions for being
caught breaking kapu could be severe. Evidence from a wide array
of sources suggest that these systems were effectively maintained
resources and supported large pre-contact population levels
estimated to be at least 200,000-400,000 native Hawaiians (Kirch
2007) and perhaps as many as 800,000 or more (Nordyke 1989,
Dye and Komori 1992). New and ongoing research is enhancing
the understanding of the nuance and variability of Hawaiian
resource management systems, including variation between
islands and across time (Steele 2015; D. C. K. Forrest and M. B.
Vaughan, unpublished data). That research draws on a wealth of
emerging primary-source Hawaiian language resources, including
19th century newspaper accounts, chants, and other historic data
used in other recent scholarship (Beamer 2014, Oliveira 2014).

Marine tenure in the Hawaiian Kingdom

King Kamehameha I united the Hawaiian Islands under one ruler
for the first time in AD 1810 and established the Hawaiian
Kingdom. Shortly after his death in AD 1819, the kapu system
was abolished, and in 1820, arriving protestant missionaries set
up schools, which rapidly increased literacy but significantly
altered the social fabric of Hawai‘i. Along with his advisors,
Kamehameha III penned Hawai‘i’s first written laws in 1839,
which codified ancient relationships with the ‘aina (land and sea).
The laws delineated property rights of maka‘ainana (the people,
local residents), konohiki (local-level resource appropriators),
ali‘i (chiefly) classes, and mo (high chiefs), all of whom jointly
“owned” the land and fisheries. The 1839 laws and Hawai‘i’s first
constitution in 1840 created a new system of government by
combining European notions of property with ancient Hawaiian
relationships with the land and sea.

Under the 1839 laws, the 1840 constitution, and other subsequent
revisions, some fish were reserved specifically for the ali‘i class.
These fish were designated as kapu (restricted) by appointed
resource managers, the konohiki. Konohiki were selected for their
exceptional resource knowledge and entrusted with resource
management decisions at the local level. In exchange for their
important caretaking, konohiki were given either one-third of the
local fishery catch or exclusive harvest rights for one fish species
(Higuchi 2008). As political appointees, konohiki were expected
to ensure resource productivity and were removed if poor
management decisions led to famine or decreased harvests.
Konohiki could also be replaced due to political changes such as
the death or removal of a higher-level ali‘i. Recent research
suggests there were many types of konohiki, and in some places,
there were multiple konohiki at one time, some who were
appointed and others who were selected by the people from among
the master fishers in an area (Steele 2015; D. C. K. Forrest and
M. B. Vaughan, unpublished data). Further highlighting the
administrative complexity, other historical accounts reference the
coordination of harvests across multiple ahupua‘a within the
same moku (Kirch and Sahlins 1994). Closures on a particular
species could rotate between two adjoining ahupua‘a to ensure
continued harvests for residents of both while allowing the species
time to replenish in each place (K. Winter, personal
communication).
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Table 3. Timeline of major historical events that influenced property rights in Hawai‘i coral reef fisheries.

Date Event

Pre-contact (~1450— Practices carried by Polynesian voyagers to Hawai'‘i evolve into a unique form of management. Evidence from historians and

1500") scholars suggest that these complex management systems were based on ecologically based land divisions embedded within
complex, hierarchical socio-political systems (see Friedlander et al. 2013 for a more extensive description)

1778 First Western (European) contact made by Captain James Cook in Waimea Kaua'i, bringing disease, Western technology
(including armaments), and opening the Hawaiian islands to Pacific colonial economies

1810 The Kingdom of Hawai'i is established when Kamehameha I unifies the Hawaiian Kingdom for the first time, becoming the first
mo ‘T (supreme ruler) for all of Hawai'i

1819 Calvinist Missionaries arrive. Kamehameha I dies; his son Liholiho (Kamehameha II) shares the throne with Kamehameha I's
favorite wife Ka‘aumanu; the kapu system is abolished

1823 Literacy spreads rapidly across Hawai'‘i

1839 Kamehameha III ushered in Hawai'‘i’s first written laws to regulate taxation; he also codified property rights of the different
social classes by organizing ancient relationships between maka‘ainana, konohiki (resource administrators or land agents), and
ali‘i classes. Laws decreed that the land and fisheries were jointly owned by three classes: the mo, ali‘i, and maka‘ainana. These
laws created a new system of government by melding European notions of property with ancient Hawaiian relationships with
land. Hawai'i is severely affected by depopulation from Western-brought disease

1840 Hawai'i’s first constitution is written, codifying and refining traditional rights. The constitution affirmed vested land and marine
tenure in the Hawaiian Kingdom

1848 The Great Mahele divided all lands in the Hawaiian Kingdom, which separated land and divided fee simple titles to land among

—

the ali‘i and konohiki, the government, and the md7 (crown lands). Foreigners could purchase government lands, ushering in a
new era of private property, foreign land ownership, development, and a market-based economy. Land titles were still subject to
the rights of maka‘ainana. Claims were required to secure ancestral lands; however, many ‘6iwi (native Hawaiians) did not
participate in the registration process, and their fishing rights were dispossessed

1850 The Kuleana Act allowed maka‘ainana to purchase fee simple title to land, further formalized ancient resource rights,
relationships between ‘Giwi and the ‘dina (land) and access to the benefits of resources. The Act also allowed for a large
government by developing new revenue streams through taxation and protected national interests. The Kuleana Act effectively
institutionalized ahupua‘a-level resource rights into law

1887 Under threat of force, King David Kalakaua signed the Bayonet constitution, making voting rights contingent on property
ownership

1893 The Hawaiian Kingdom is overthrown by a group of American businessmen with the backing of the U.S. military

1900 The Organic Act terminates konohiki fisheries unless they were registered within two years; 300-400 konohiki fisheries are

registered across the Hawaiian Islands; 248 were not registered, and the government condemned 37 others. Subsequently, a series
of U.S. court cases uphold the concept of vested fisheries rights, subject to evolving hoa‘aina (ahupua‘a tenant) rights

1927 The Division of Fish and Game is established for the Hawai'i Territory, ushering in the beginnings of centralized or
bureaucracy-based management

1940s-1950s Documentation of landowners still excluding outsiders from harvesting within their ahupua‘a fisheries on O‘ahu and Kaua‘i

1959 Hawai‘i becomes the 50th U.S. state, seemingly severing locally held fishery rights

1976 Hawaiian cultural renaissance; punctuated by the first Hokule‘a voyage: a celestially navigated traditional Polynesian voyaging
canoe successfully sails to Tahiti and back; renewed interest in Hawaiian language, culture, music, and mo‘olelo (stories and oral
traditions). The Protect Kaho‘olawe ‘Ohana files suit against the U.S. Navy to prevent bombing on the Island of Kaho‘olawe

1978 Hawai'i’s first constitutional convention reaffirms some native Hawaiian rights

1982 Division of Fish and Game is reorganized; the Division of Aquatic Resources becomes the state agency charged with managing
fisheries

1994 Enabling legislation for comanagement (community-based subsistence fishing areas, CBSFAs) is passed by the Hawai'i state

legislature; native Hawaiian community efforts were instrumental

1995-1999 Pilot CBSFA (comanagement) project occurs at Mo‘omomi on the island of Moloka‘i; the comanaged area is allowed to sunset
without renewal

2005 Miloli‘i on Hawai'‘i Island becomes the first permanent, legislatively designated CBSFA in Hawai'i

2006 Ha'ena on Kaua'‘i becomes the second permanent, legislatively designated CBSFA in Hawai'‘i

2015-2016 Ha'ena rules based on traditional practices are approved; becomes the first active comanaged area since Mo‘omomi in 1994

3 . . .. .
Dates are approximations based on existing literature and sources.

The 1848 Great Mahele divided all lands in the Hawaiian
Kingdom, allocating fee simple land titles among the ali‘i and
konohiki, the government, and the md‘, whose lands are often
described as crown lands (Van Dyke 2008). The 1850 Kuleana Act
was designed to award fee simple land title to maka‘dinana,
although < 1% of land in Hawai'‘i was actually awarded to < 29%
of the eligible Hawaiian population (Kame‘eleihiwa 1992). The
Kuleana Act further institutionalized customary ahupua‘a-level
rights to natural resources into law by protecting ahupua‘a

residents’ rights to access resources from the mountain to the sea,
delineating rights to adequate water to cultivate crops, and
providing access to kuleana parcels across the lots of surrounding
owners. After the Kuleana Act of 1850, foreigners were allowed
to purchase government lands, ushering in a new era of private
property, plantations, development, and the introduction of a
market-based economy. However, land titles in Hawai‘i were still
subject to maka‘ainana rights, one of which was access to the
fishery fronting the ahupua‘a.
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Overthrow of the Hawaiian Kingdom and annexation

Under threat of violence, a group of advisors and cabinet
members forced King David Kaldkaua to sign the Bayonet
constitution in 1887, which stripped the monarch of many of his
powers and also made voting rights contingent on property
ownership (Osorio 2002). Following Kalakaua’s death in 1891,
Kalakaua’s sister, Queen Lydia Liliuokalani, attempted to restore
power to the monarchy. In response, a small group of influential
foreigners and American plantation owners, backed by the U.S.
Navy, illegally overthrew the Hawaiian Kingdom in 1893 (Chock
1995). Following the overthrow and a short period during which
the small group of American businessmen who perpetuated it
governed Hawai'i as an independent republic, the U.S. Congress
passed a joint resolution to annex Hawai‘i as a U.S. territory (U.
S. Congress 1897). Later, the U.S. Congress passed the Organic
Act (1900), which formalized provisions of the joint resolution
and defined the political structure of the Hawaiian Territory. The
Organic Act contained provisions to condemn “private” or
community-level rights to nearshore fisheries unless they were
vested and registered (Kosaki 1954). The vesting process allowed
landowners or konohiki at the ahupua‘a level to register to retain
their fishery rights. Although past evidence suggested that 101
out of 400 of these ahupua‘a fisheries were registered by 35
different owners (Higuchi 2008), recent scholarship suggests that
300-400 konohiki fisheries were registered across the archipelago
(Akutagawa 2016). The Hawai'i territorial government, and later,
the state government, pursued condemnation of the last one-
quarter to one-third of registered konohiki fisheries (Murakami
and Tanaka 2015). However, in some parts of Hawai‘i, konohiki
fishing rights were legally recognized and informally exercised by
community members well into the second half of the 20th century.
There is ongoing legal uncertainty regarding whether local-level
fishing rights were fully terminated or continue to exist (e.g., figure
1 in Friedlander et al. 2013).

Hawaiian Territory and statehood

Formal rights to fisheries resources were weakened during the
territorial governance period (Kosaki 1954) but persisted into the
1940s and 1950s in some areas (Cramer 2010). Although these
rights were seemingly nullified in 1959 as a condition of statehood
(Friedlander et al. 2013), many legal questions about the
persistence of these rights remain (Akutagawa 2016). Aggressive
condemnation efforts by territorial and state governments
included payments to konohiki landowners. Government
payments were made with the intention of opening all Hawai'i
fisheries to the public. These efforts were controversial and highly
debated, with proponents of condemnation arguing for open-
access fishing as critical to avoiding food shortages, particularly
during World War II, while opponents argued that konohiki
fisheries conserved resources that could help replenish other areas.
More than 20 court cases considered the Ilegality of
condemnation; some were argued all the way to the U.S. Supreme
Court, which upheld local-level fishing rights formerly protected
by Hawaiian customary and kingdom law. In some areas such as
the North Shore of Kaua‘i and Kahana Valley on O‘ahu,
respected de facto local-level rights were maintained for several
decades after statehood (Vaughan and Ayers 2016, Montgomery
and Vaughan 2018).
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Hawaiian renaissance and the emergence of comanagement
governance

Several landmark historical events occurred in Hawai'i in the
1970s that were embedded within a larger renaissance of native
Hawaiian language, culture, dance, and traditional voyaging and
navigation (Lewis 1987). A constitutional convention in 1978
established the Hawaiian language as an additional official
language for Hawai‘i for the first time since the Hawaiian
Kingdom. The convention also recognized that the State of
Hawai'i must “...protect all rights, customarily and traditionally
exercised for subsistence, cultural and religious purposes and
possessed by ahupua‘a tenants who are descendants of native
Hawaiians who inhabited the Hawaiian Islands prior to 1778,
subject to the rights of the State to regulate such rights” (Hawai‘i
Constitution Article XII § 7, 1978).

The 1978 constitutional convention provided the basis for
enabling legislation that authorized comanagement nearly 20
years later. Declining marine resources and conflict in the early
1990s precipitated community-level efforts to restore place-based,
native Hawaiian resource practices that were once effective in
Hawai‘i (Poepoe et al. 2007).

Comanagement arrangements through which local communities
share formal management authority for coral reef fisheries
emerged in the early 1990s. Several Hawaii communities
(primarily East Maui and Moloka‘) expressed concern over
declining resources and increasing conflicts with outsiders
harvesting from rural areas where communities depended on
resources for food security (Guth 1999, Higuchi 2008, Ayers and
Kittinger 2014). In February 1993, Governor John Waihe‘e (to
date, the only Native Hawaiian governor in Hawai')
commissioned a task force to study the role of subsistence
activities on the island of Moloka'i. Subsistence activities such as
fishing, hunting, and gathering were an important source of
sustenance for an island whose unemployment rate reached 20%
in the late 1980s. The task force found that subsistence activities
provided approximately 28% of food for the average Moloka'‘i
resident and accounted for > 50% of food for one-quarter of those
living there (Matsuoka et al. 1994). Documentation of the
importance of local resources for food security in rural
communities such as Moloka'i, along with lobbying by several
community groups and environmental nongovernmental
organizations, secured passage of legislation in 1994 to protect
community fisheries.

This legislation authorized the DAR to partner with Hawai'‘i
communities to create community-based subsistence fishing areas
(CBSFAs) “for the purpose of reaftirming and protecting fishing
practices customarily and traditionally exercised for purposes of
native Hawaiian subsistence, culture, and religion” (Hawai'i State
Legislature Act 271 of 1994; Higuchi 2008). The legislation also
initiated a pilot community managed CBSFA at Mo‘omomi and
Kawa‘aloa bays on Moloka‘i and allowed communities across the
Hawai‘i to partner with the state to create rules for their adjacent
marine areas based on the 1978 Constitution (Hawai‘i State
Legislature Act 271 of 1994; see Higuchi 1994 for a detailed
explanation of the CBSFA legal process). Although other
community-based fisheries management structures exist (Maurin
and Peck 2008, Tissot et al. 2009, Rossiter and Levine 2014),
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CBSFAs are the primary mechanism through which communities
have pursued comanagement in Hawaii. While local efforts
secured passage of enabling legislation for comanagement in
Hawai‘i, communities in other parts of the Pacific were also
working for renewal of customary management (Johannes 2002),
and the idea of comanagement was also germinating globally
(Jentoft 1989, Pinkerton 1989, Baland and Platteau 1996).

Contemporary comanagement efforts in Hawai'‘i

Comanagement through CBSFAs in Hawaii has gathered
momentum in the past decade for multiple reasons. First, the
DAR and the Department of Land and Natural Resources
(DLNR) are underfunded, understaffed, and fisheries have
declined under Hawai‘i fishing regulations (Friedlander and
DeMartini 2002, Williams et al. 2008, Page et al. 2013, Vaughan
and Ayers 2016, Montgomery and Vaughan 2018). Second, these
regulations are poorly tailored to local social and ecological
conditions (Schemmel and Friedlander 2017), and are often
underenforced, leading to de facto open access in many areas
(Friedlander et al. 2013, Ayers et al. 2017). Third, many
communities are concerned about declining resource health and
are motivated by a desire to restore local care in decision making.
These motivations are captured in statements such as, “We want
to be sure there are fish for our grandchildren,” “We need to
perpetuate fishing lifestyles of our community,” and “We are
responsible for taking care of our own reef” (Vaughan 2018).
Many Hawai‘i communities envision comanagement efforts as a
step toward restoration of local-level governance, which is also
tied into issues of social justice, food security, and local-level
sovereignty. However, formal pathways for state government to
devolve management authority tocommunities have been difficult
to establish despite mobilization, lobbying, and political pressure
by at least 30 increasingly networked community groups across
the main Hawaiian Islands (Vaughan 2018). Opposition to
establishment of CBSFAs has occurred from within the state
bureaucracy in charge of managing resources, commercial fishing
interests, dissenting factions within communities, and ocean
tourism businesses such as snorkeling and tour operators that use
the areas for commerce (Ayers and Kittinger 2014, Ayers et al.
2017). Thelong, complex state rulemaking process provides many
opportunities to thwart community-led efforts with meetings
primarily held on Ofahu, which is an expensive trip
(approximately USD $200 round trip for airfare alone) for rural,
outer island community members.

Until recently, it has been difficult for communities to gain
traction toward comanagement implementation. The Mo‘omomi
and Kawa‘aloa CBSFA Pilot Project was allowed to sunset in 1999
after four years because of community-state disagreement over
boundaries, sharing management responsibilities, and a lack of
cooperation (Guth 1999, Ayers and Kittinger 2014). Despite
legislation designating Milolii on Hawai‘i Island in 2005 and
Ha‘ena on Kaua'i in 2006, DAR did not approve administrative
rules to designate a single CBSFA until the Ha‘ena rules were
approved in 2015 (Kittinger et al. 2012, Vaughan and Caldwell
2015, Vaughan et al. 2016). In 2006, Ha‘ena was able to capitalize
on political support generated on the occasion of the retirement
of its powerful local state legislator to achieve a legislative CBSFA
designation (Vaughan and Caldwell 2015, Vaughan 2018).
Community members and supporters then worked for nearly a
decade to develop and revise local-level rules based on customary
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norms and practices until the Board of Land and Natural
Resources and Governor approved them in August 2015
(Vaughan et al. 2016). Locally devised and state-vetted rules
included gear-based restrictions, revised bag limits for certain
species, and a small no-take marine protected area (Division of
Aquatic Resources 2016). This effort required documentation of
customary practices through archival research and elder
interviews; four different marine ecological studies; three public
hearings; 60 community meetings; 100s of hours of volunteering
by community leaders; support from nongovernmental
organizations, academics, and personnel from three different state
agencies (Vaughan and Caldwell 2015); and testimony from other
network communities working on similar efforts. In 2007, the year
after Ha'ena achieved its legislative designation, three other
Hawai‘i communities and three entire Hawaiian islands submitted
similar bills for formal comanagement under the CBSFA statute
(Ayers and Kittinger 2014, Vaughan 2018). The Hawai‘i
legislature did not pass any of them. Only one of these
communities, Mo‘omomi, Moloka‘, is close to securing another
CBSFA designation (Vaughan 2018). Another community on
Hawai'‘i Island, Ka‘Gptlehu, passed one rule into law, a 10-year
ban on all fishing to give the fishery an opportunity to rest and
replenish. The effort to pass this rule took > 20 years (Giliberti-
Ippel 2016).

A key challenge for communities has been a misconception that
they are exclusive and aimed at preventing outsiders from fishing
in their areas (Richmond and Levine 2012, Vaughan 2018). While
historically, fishing rights were limited to local area residents, most
of Hawai‘i’s coastline is public (other than military bases), and
there is no right to exclude anyone (Higuchi 2008). One of the
strengths of a movement for comanagement in Hawai‘i is the
common message to fish responsibly in a way that sustains
resources, respects customary practices, and highlights the need
to care for one’s fishing areas, rather than guaranteed rights to
fish or exclude others (Akutagawa et al. 2016). The Hawaiian
adage Lawai‘a pono (to fish in a balanced and correct way) has
gone viral on social media and has become a key message of the
Hawai‘i comanagement movement, a movement that has begun
to shift the dialogue from “rights to fish” to a responsibility to
manage, care for, and restore Hawai‘i coral reef fisheries (Vaughan
2018). See Fig. 1 for a graphical depiction of coral reef
management changes over time in Hawai‘i from Polynesian arrival
to present day.

RESULTS

Here, we present the findings of an institutional analysis of two
time periods and three governance regimes: historical marine
tenure present during the Hawaiian Kingdom (described below
as historical marine tenure), with contemporary centralized or
bureaucracy-based management, and contemporary comanagement
in Hawaii. First, the hierarchy and decision-making authority
(Table 4) is compared, followed by an analysis of the property
rights components under the two governance arrangements
(Table 5).

Hierarchy and authority for rules

Hierarchical administrative decision making in the IAD
framework is divided into four levels: meta-constitutional,
constitutional, collective choice, and operational. Meta-
constitutional represents the highest level of institutions that
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Table 4. Nested rules hierarchy and authority for small-scale fisheries in the Hawaiian Kingdom (1810-1892), contemporary centralized
management (1982-2018), and contemporary comanagement (1994-2018).

Level of analysis and arena of
choice

Governance arrangement

Historical marine tenure

Centralized management

Comanagement

Meta-constitutional: individual
actions that directly affect rules that
affect Constitutional situations
Constitutional: individual actions
that directly affect rules that affect
collective choice situations
Collective choice: mutually agreed
upon actions that affect rules that
affect operational situations

M5 ruling monarch (absolute
monarchy 1810-1840; constitutional
monarchy 1840-1892)

Ali'i (ruling chief on each island),
aha ali‘i (council of chiefs)

Ali'i ‘ai moku (ruling chiefs in each
district), made decisions in
consultation with the a/i‘i ‘ai
ahupua‘a (ruling chief of lesser rank
at the ahupua‘a level) and the
konohiki (agent or land manager)
Ali'i “‘ai ahupua‘a appointed a
konohiki the authority to
appropriate resources and devise
rules in concert with expert fishers
and hoa'aina (ahupua‘a tenants)

Operational: rules-in-use that affect
everyday user decisions

Division of Aquatic Resources
(DAR)/Division of Conservation
and Resource Enforcement
(DOCARE)

Federal government/U.S.
Constitution/Federal statutes

State of Hawai‘i/Hawai‘i State
Constitution

Board of Land and Natural
Resources; State of Hawai'i
Resource Management Agency
(DLNR)

Rulemaking authority shared
between users and resource
management agencies (DAR/
DOCARE)

guide and constrain how decisions are made at the constitutional
level. The constitutional level prescribes how decisions may be
made at the collective choice level. Collective choice is most often
thought of as collective decision making to decide on operational-
level rules such as fishing regulations. Most research describes
collective choice occurring within community-based management
at the local level. Our research reveals that collective choice
decision making over operational rules, particularly in
comanagement, may not occur at the local level.

Although it may appear that the historical marine tenure system,
contemporary centralized management, and comanagement are
arranged in a classic bureaucracy, the historical marine tenure
system exhibits polycentric institutional structure characterized
by multiple overlapping centers of authority (Ayers et al. 2017).
Historical accounts suggest that decision making was sometimes
coordinated at the regional (moku) level, whereas other times, it
was devolved to the local level (ahupua‘a level). Although
administrative decisions were sometimes coordinated at higher
political levels, operational decisions were made locally without
direct supervision from higher administrative units. Local-level
autonomy was made effective by the wealth of local-level resource
knowledge. Master fishers worked with enabled local managers
(konohiki) to create adaptive rules that maximized resource
productivity. Depending on the scope of rules (for both
centralized management and comanagement under contemporary
governance arrangements), they must still be approved at multiple
levels of state government, and thus, both fisheries rulemaking
structures are embedded within a classic bureaucratic
administrative structure.

Meta-constitutional

The meta-constitutional level holds the authority to develop
constitutional-level rules or the highest level rules that structure
rules interactions at all lower levels. The highest level of authority
was found to be present in all three management regimes. Under
historical marine tenure, the mo‘7 (absolute monarch) presided

over the meta-constitutional level (Beamer 2014). Today, however,
the U.S. government and the U.S. Constitution represent the
umbrella framework and institutional structure under which all
other levels of government operate in contemporary centralized
management and comanagement. In addition to the U.S.
Constitution, the Public Trust Doctrine also ensures that with few
exceptions, most U.S. rivers, oceans, and coastlines remain open
to the public and are de facto common property of all U.S. citizens
(Sax 1969). The 14th amendment of the U.S. Constitution, the
equal protection clause, also guarantees that U.S. laws apply
equally to everyone. This can be problematic for the design of
rights-based management and operational-level rules that seek to
privilege local users or exclude outside groups. Rulemaking at
lower levels must take these constraints into account when
attempting to limit access.

Constitutional

The ali‘i nui (island high chief) held the authority to preside over
the constitutional level for the Hawaiian Kingdom. In the role of
high chief, the ali‘i nui attended political and administrative
meetings with the aha ali‘i (council of chiefs) and took directives
from the mo6‘l. Today, the executive branch of the Hawai'i state
government, headed by a democratically elected governor,
represents the constitutional level for contemporary centralized
management and comanagement. The Hawai'‘i state constitution
authorizes the executive branch of the state government to
manage resources as well as to protect and regulate traditional
practices and resources that are important for native Hawaiian
subsistence, culture, or religion.

Collective choice

In the historical system, the ali‘'i ‘ai moku (district-level chief)
retained authority over the collective choice in the historical
marine tenure system, sometimes coordinating lower ahupua‘a-
level decision making. In the current comanagement system, the
governor-appointed, seven-member Board of Land and Natural
Resources, or Land Board, represents the collective choice level
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Fig. 1. Graphical depiction of historical changes and key events affecting Hawai'i coral reef fisheries management.
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Table 5. A comparison of historical customary marine tenure and comanagement institutional arrangements in Hawai‘i (property
rights). Framework adapted from Schlager and Ostrom (1992).

Property rights component

Historical marine tenure

Centralized management

Comanagement

Access: right to enter a resource
area

Withdrawal: right to withdraw or
harvest resource units

Exclusion: right to exclude others
from entering a resource area or

Hoi‘aina and konohiki only

Hoi‘aina subject to konohiki rules
and ho‘okupu provided to ali‘a ai
ahupui‘a

Konohiki enforced palena
(boundaries) at the ahupui‘a level;

Anyone, subject to regulations that
apply equally

Anyone, subject to resource rules
and regulations

No one can be excluded unless rules

specify that everyone is excluded

n/a

Anyone, subject to rules based on
customary practices

n/a

harvesting resource units hoi‘aina from other ahupui‘a needed
permission to enter and harvest
Konohiki, in consultation with kilo
i‘a (master fishermen or fish
spotters) and hoi‘aina, subject to
appointment by ali‘i ‘ai ahupui‘a
(ahupui‘a level chief)

Rules devised at the community
level in consultation with DAR,
subject to approval by the attorney

Management: right to make
operational rules and enforce
sanctions

Division of Aquatic Resources
(DAR) develops rules, subject to
attorney general approval, public
input, majority approval by the general, public input, majority
Board of Land and Natural approval by BLNR, and the
Resources (BLNR), and approval by Governor

the Governor of Hawai'i

Only the State of Hawai‘i can sell or n/a

lease any of the above rights, except

ceded lands, which are subject to

collective rights of native

Hawaiians; their sale or lease

requires approval by both houses of

the Hawai'i state legislature

Some alienation occurred in the late
1800s during the transition to a
market economy as some konohikis
leased or sold their rights to certain
species to commercial fisheries for
economic gain while still practicing
subsistence fishing

Alienation: right to sell or lease any
of the above rights

in contemporary centralized management and comanagement.
The Land Board must approve any changes in operational-level
rules, subject to final approval by the governor.

Operational

The ali‘i ‘ai ahupua‘a appointed local-level konokihi (resource
appropriators) worked together with master fishers and residents
living in the area to devise operational-level rules. In
contemporary centralized management, rulemaking authority is
ceded to the DAR, with final approval by the appointed Land
Board and the Hawai‘i Governor. Under comanagement, formal
operational-level rulemaking authority is shared between
community members and the DAR and is enforced by the
Division of Conservation and Resource Enforcement
(DOCARE), which s the state-level marine resource management
and enforcement agency.

Property rights components

Schlager and Ostrom (1992) define five property rights
components that are integral to the analysis of natural resource
governance arrangements: access, withdrawal, exclusion,
management, and alienation. Possession of these rights under
historical marine tenure, contemporary centralized management,
and comanagement is presented in Table 5. A description of these
rights in each governance arrangement is provided next.

Access and withdrawal

Under historical marine tenure, both local (ahupua‘a) tenants and
local resource managers possessed the right to enter resource areas
and harvest resource units. Under centralized management, the
Public Trust Doctrine and the Hawai'i state constitution ensures
that coastal and marine access may not be restricted, subject to
certain rules and regulations. In most areas, anyone may enter
coastal and marine areas to fish, except for areas where fishing

activity is prohibited by all users. Likewise, in contemporary
comanagement, rights to exclude are not currently recognized, so
thereis no de jure managed access to resources. As a result, anyone
may enter a resource area and harvest resource units subject to
existing resource rules and regulations. Access and withdrawal
rights are subject to operational-level rules under both governance
arrangements in both time periods.

Exclusion

Under historical marine tenure, local resource managers enforced
palena (boundaries) at the ahupua‘a level; ahupua‘a tenants from
other ahupua‘a required permission from the konohiki to enter
and harvest. Hoaaina retained rights within i/i (subareas of an
ahupua‘a). In both contemporary centralized management and
comanagement, no one can be legally excluded from resource
areas except under state coercion.

Management

Management rights entail the rights and responsibilities
associated with making decisions regarding access, withdrawal,
exclusion, and alienation. Konohiki retained management rights
in historical marine tenure, but their rulemaking rights required
consultation with master fishers and ahupua‘a tenants. Moreover,
their management rights were subject to changes in the Hawaiian
Kingdom political landscape and political change at higher levels
of authority. DAR holds management rights in contemporary
centralized management, subject to approval by the Land Board.
Community members share some management rights to
codevelop operational-level rules (fishing regulations) with the
DAR in contemporary comanagement.

Alienation
Some alienation occurred under historical marine tenure during
the mid- to late 1800s as the Hawaiian Kingdom transitioned to
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a market economy. For example, some konohiki leased or sold
their rights to certain species to commercial fisheries for economic
gain while still practicing subsistence fishing (Kirch 2010,
Kittinger 2010). Today, the State of Hawai'i may sell or lease any
of the property rights components subject to the state and federal
constitutions. However, ceded lands, sometimes referred to as
crown lands, can limit state-level alienation rights. Ceded lands
were the lands once owned by the Hawaiian mo7 that today are
treated as a collective property right shared by all native
Hawaiians (Van Dyke 2008). Currently, the sale, transfer, or lease
of crown lands is subject to a two-thirds vote by both the State
of Hawai‘i House of Representatives and the Senate (Van Dyke
2010).

DISCUSSION

Governance of natural resources has changed substantially over
the last 200 years in Hawai‘l, with major changes in decision
making, property rights, and institutional arrangements.
Accompanying these changes, resources have declined
considerably (Kittinger et al. 2011, McClenachan and Kittinger
2012). In response, community actions have led to the emergence
of a new governance arrangement, comanagement, that includes
some aspects of local-level management and incorporates aspects
of the historical marine tenure system (Ayers and Kittinger 2014).
Our analysis of property rights raises several issues relevant to
the performance of rights-based fisheries management
approaches such as comanagement. These issues include
devolution of property rights to the local level, matching
administrative with social-ecological complexity, the importance
of historical context and narratives in shaping solutions, and the
perceived legitimacy of governance arrangements. We next
address each of these issues, drawing from our research and
suggesting pathways to strengthen comanagement systems to
improve social and ecological performance.

Devolution of property rights to the local level

Global assessments of fisheries management have shown that
devolving rights to users can confer stewardship incentives,
producing better outcomes (Costello et al. 2008). However, there
can be unintended consequences associated with rights based
approaches, including elite capture of benefits (Cinner et al. 2012,
MacNeil and Cinner 2013) and consolidation of rights, causing
loss of employment, fleet diversity, and a way of life for fishers
and associated industries (Kasperski and Holland 2013, Rust
2013). It is important to be aware of these and other unintended
consequences during the institutional design process for rights-
based management. If not, institutions and incentives may be
misaligned. Costello et al. (2008) explain that rights-based
fisheries may encompass many approaches or tools, but the main
point is that fishers, cooperatives, or, as we describe in this case,
communities, receive a secure asset that incentivizes them to take
better care of it. Costello et al. (2008) may have viewed “a secure
asset” in economic terms, but in this case, comanagement could
be viewed as a quasi-secure asset characterized by partial
excludability and rivalry.

For example, in the Ha‘'ena CBSFA, management rights allowed
the community to devise rules that indirectly privilege residents
with significant knowledge of the area and experience using
customary fishing practices (Division of Aquatic Resources
2016). For example, rules require harvesting /e‘e (octopus) by
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hand or with astick less than two feetlong, a customary harvesting
method of live capture. This method puts the fisherman or
fisherwoman at risk of getting bit by the octopus’ sharp beak and
requires more skill than spearing. He‘e is the Hawaiian word used
to describe two species of cephalopods common to Hawai'i coral
reef areas (Octopus cyanea or Octopus ornatus). Even though no
one is directly excluded through the he‘e gear restriction, the rules
do serve as a barrier to entry for less skilled fishers not practiced
in customary harvest. While keeping the fishery open to all, the
rules still restrict access to resources important to the Ha‘ena
community for social, cultural, and food security purposes. The
rules also create a slightly more secure asset that may increase
community-level stewardship and foster sustainable harvests.
Here, constraints at the meta-constitutional level force Hawai‘i
communities to be creative in their rulemaking to regulate access
indirectly (Vaughan and Caldwell 2015, Vaughan et al. 2016).
Despite the novelty of their approach, it may fail to confer full
stewardship incentives to communities over the long term (as
described in much of the economic literature on rights-based
fisheries) and may eventually hinder their success (Grafton et al.
2006).

In comanagement, rights are often not fully devolved to
communities or user groups (Pinkerton 1999, Pomeroy et al.
2001). While most analyses of rights-based fisheries are
commercially oriented rather than subsistence based, data on
contemporary comanagement presented in this case also indicates
less than full devolution of rights to local resource users. Under
contemporary comanagement in Hawai‘i, communities “sharing”
management authority are allowed to create rules for their area,
but other rights such as access and withdrawal, exclusion, and
alienation are not fully conferred to the local level. Ha'ena’s
CBSFA legislation mandated that community and government
agencies work together to create and enforce rules. However, after
10 years of rulemaking, as the rules awaited endorsement by the
governor to become law, DLNR required that the Ha‘ena
community develop a management plan. Language in the plan
stipulated that communities have no authority to enforce rules,
and that enforcement authority resides solely with DLNR’s
enforcement branch, DOCARE. Hawai‘i communities pursuing
comanagement have not received the full suite of rights and can
only exert rights to manage through advancing site-based rules
for adoption by the state, a process subject to multiple
bureaucratic approvals and public hearings (Ayers and Kittinger
2014). This process can take decades to complete and precludes
adaptive management (Vaughan and Caldwell 2015).

As a result of the current governance system, comanagement in
Hawai‘i has thus far been implemented on a piecemeal basis.
Outside of Hawai'i, other countries have ushered in large-scale
implementation of rights-based approaches swiftly and
definitively. Marine management in Chile transformed
dramatically after the Chilean Fishing and Aquaculture Law,
which mandated comanagement in 1991 (Gelcich et al. 2006).
This 1991 law ushered in statewide change in property rights by
devolving exclusive benthic harvesting rights to local fishers. The
near collapse of a Chilean Abalone (Concholepas concholepas)
and the success of a small experiment to devolve exclusive benthic
harvest rights drove passage of the law. Although some difficulties
were associated with the abrupt transition from the traditional
management system (Gelcich et al. 2006), there is evidence of
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positive social and ecological outcomes as a result of
comanagement governance in Chile, and the law is generally
considered a success (Gelcich et al. 2008, 2010). If comanagement
in Hawai'i is ever going to be implemented beyond a few small
and isolated areas or demonstration projects, more rights must
be devolved to communities. To devolve more rights, perhaps a
different set of constitutional-level rules akin to Chile’s 1991 law
that changes local fisheries property rights arrangements may be
necessary to facilitate wider implementation. New constitutional-
level rules could shift the landscape to be more favorable to the
establishment of comanagement by reducing administrative
barriers and returning a fuller set of rights to the communities
that traditionally held these rights.

Matching administrative with social-ecological complexity
Rights-based approaches to management may take many forms
and offer a diversity of policy instruments available to resource
appropriators. However, rights-based approaches, including
comanagement, may not be successful without administrative
structures commensurate with the complexity of the social-
ecological systems they govern (Ostrom 1998). State-level
spending on natural resources in Hawai‘i is among the lowest in
the nation, averaging 1-4% of overall state budgets from 1997—
2013 (Teneva 2016). A consequence of this lack of natural
resource spending is a lack of institutionalized enforcement and
adefacto openaccess property rights arrangement for most small-
scale fisheries in Hawai'i (Jokieletal. 2011, Finkbeiner et al. 2015).
Open access areas across the main Hawaiian islands show declines
in biomass and apex predators (Friedlander and DeMartini 2002).
One explanation for low spending and a lack of enforcement is
that there is no license program for noncommercial fishing activity
(Study Group 2016). A fishing license program typically raises
revenue for enforcement, education, and data collection for
management.

Conflict is another consequence of low spending on natural
resources and enforcement. Up to 90% of coral reef fish caught
in Hawai‘i are consumed or shared by fishers (Friedlander and
Parrish 1998, Kittinger et al. 2015, Grafeld et al. 2017),
demonstrating widespread dependence on the ocean for
sustenance. The Governor’s task force study, which helped
precipitate comanagement, found that nearly two-thirds of
residents of Moloka‘i Island fished regularly, and more than one-
third engaged in ocean gathering activities, gathering /limu
(seaweed) and opihi (an intertidal limpet), both of which are
culturally important local foods, and fishing and hunting
activities provided more than one-third of food for island
residents (Matsuoka et al. 1994). Given the dependence on
resources on Moloka‘i and their corresponding decline, it is not
surprising that conflict, and even violence, has erupted between
Moloka‘i residents and visiting fishermen from neighboring
islands over increasingly scarce resources (Davis 2014). Likewise,
it is not surprising that Moloka‘ residents would seek to
strengthen local property rights to avert the tragedy of the
commons.

To manage these conflicts, a robust administrative structure,
including a strong community presence, should match the
complexity of the social-ecological system. This could entail
sharing authority with communities and increasing management
funding to augment planning staff, data collection, monitoring,
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and enforcement efforts, which are all vital governance
components. State resource health monitoring programs focus on
annual assessments such belt transects. In contrast, community
efforts to monitor changes in resource health occur year-round,
incorporating multiple methods that track ecosystem change
from mountain to sea to document seasonal variations such as
spawning times of different species and how they vary with lunar
cycles and weather patterns (Montgomery and Vaughan 2018).
On the social side, governance arrangements must include the
many layers of community connected to a fishery, including
fishers and those with whom they share fish, and not just people
living in an area, but those that may have been forced to move
away (Vaughan and Vitousek 2013).

However, community-level enforcement remains a challenge
because efforts to deputize community members have met
administrative and legal resistance at the state constitutional level.
Legally, community members are not allowed to enforce resource
rules, which is considered a key element of community-based
governance (Ostrom 1990). At this time, community members
must report incidents to the state-level DOCARE, the
enforcement arm of the DLNR. As a division, DOCARE is
understaffed relative to the scale of its patrol areas. For example,
on the island of Kaua'i, there are just nine DOCARE officers to
patrol from mauka to makai (from the mountains out to three
miles in the ocean), approximately 1430 km? Administrative
structures must include adaptive and interwoven approaches to
monitoring, education, communication, compliance, and
enforcement that are worthy of interdependent, complex, social-
ecological systems. These structures must be able to recognize,
measure, and assess mountain to sea impacts on coastal
ecosystems, and their increasing variability due to climate change.

Importance of historical context in shaping current solutions
Although fisheries management in Hawaii has changed
substantially over the 19th and 20th centuries, customary
practices and understanding of historic marine tenure systems
endure within Hawai‘i local knowledge systems (Maly and Maly
2003, McGregor 2007) and is being revitalized through
restoration of community-level natural resource management
practices. Management failures and declining resources are often
attributed to the arrival of Western conceptions of management
(bureaucratic administration and centralization) and a departure
from native Hawaiian practices, values, and ways of knowing
(Ayers and Kittinger 2014). When generating solutions to
contemporary resource management dilemmas in Hawai‘i, many
of these historical narratives, or “artifacts” (Ostrom 1980),
continually resurface and are reinterpreted and adapted to today’s
context.

Still, institutional analysis of historical marine tenure,
contemporary centralized management, and comanagement
reveal vast differences in efficiency, accountability, and resource
outcomes. Some Hawai‘i communities frame the emergence of
comanagement as a small component within a larger political
movement toward restoring native Hawaiian sovereignty or a
renewal of native Hawaiian values and relationships with the
natural world (Vaughan and Caldwell 2015, Vaughan et al. 2016).
More than two dozen communities are currently in various stages
of comanagement planning across Hawai‘i (Higuchi 2008, Ayers
and Kittinger 2014, Levine and Richmond 2014), indicating
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dissatisfaction with the current management regime, the larger
political system, and a desire to reintegrate aspects of historical
marine tenure into contemporary management.

Some dissatisfaction with contemporary centralized management
may be addressed by paying closer attention to historical and
cultural context in designing fisheries management regimes.
Development scholars have documented institutional failures in
a multitude of global cases, stemming from solutions imposed by
external forces that do not fit local knowledge, customs, and
context (Scott 1988, Boettke et al. 2008). Although evidence
reveals declines in resource productivity from ancient Hawai'‘i to
present day (Kittinger et al. 2011), there is a prevailing notion
among many Hawaiian communities that aspects of customary
marine tenure can be still be effective. Examples include place-
based rules based on customary practices and values, or using the
Hawaiian lunar calendar to limit harvest during spawning periods
(Poepoe et al. 2007, Schemmel and Friedlander 2017). Local
monitoring and educational programs can help build awareness
and change perceptions over time (Vaughan et al. 2016) and are
needed to sustain decades-long comanagement transitions faced
by Hawai‘i communities. Comanagement transitions have also
taken significant time and resources, e.g., 10 years or longer, in
other areas of the world (Yandle 2003, Gelcich et al. 2010), which
may also indicate the difficulty of changing behavioral patterns,
the “stickiness” of institutions, or the reluctance of governments
to cede authority.

Perceived legitimacy of governance arrangements

Jentoft (2000:145) posited a positive relationship between
legitimacy and authority: “Autonomy (or the lack of such) is an
essence of power as such it needs legitimation. The lesser the
autonomy, the greater the legitimation problem.” Although
Hawai‘i’s historical marine tenure system was last implemented
under a constitutional monarchy, in many ways, it was more
legitimate than contemporary comanagement in fisheries because
management authority was devolved to lower levels where local
expertise could be integrated into management. In the Hawaiian
Kingdom, chiefs and resource managers were not selected for
leadership positions through democratic vote, yet success and
tenure of ali‘i and konohiki depended on their ability to manage
resources effectively while distributing harvests equitably
throughout an ahupua‘a. To ensure accountability, the Hawaiian
Kingdom decentralized decision making to local resource
managers, who consulted with and placed great value on
information gathered from expert fishermen (Vaughan and Ayers
2016). Even though alii and konohiki held a great amount of
authority, their position of power was tenuous. People who did
not respect an area chief were free to move elsewhere, and unjust
alii could be removed, or even Kkilled, if their decisions were
deemed unfair or led to resource decline (Kirch 2007, Van Dyke
2008, Beamer 2014).

In contrast, very little management authority is devolved to
contemporary Hawail communities through comanagement.
Communities are dependent on unionized government civil
servants that may only be fired for cause, and on resource
regulations that are largely unenforced because of low agency
budgets. Further, the administrative rulemaking process in
Hawai'‘iis designed to provide four or five opportunities for public
input (Kittinger et al. 2012) but, in many ways, reinforces or
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amplifies existing power relations. For instance, public meetings
are almost always held at agency offices located in the urban core
of Honolulu. Because of the high cost of living in Hawai'‘i, many
community members advocating for comanagement often work
several jobs to make ends meet or are retired and live on a fixed
income. These factors make travel and time off to attend meetings
and provide in-person testimony prohibitively expensive and
difficult. Conversely, entrenched commercial or other organized
interests opposed to comanagement may employ trained
communications staff and legal counsel to lead strategy, threaten
litigation, or contest community claims. In other public fisheries
arenas, more nuanced rhetoric and argumentation in public
processes by paid professionals has effectively influenced policy
(Wilson and McCay 1998).

If fishers do not consider management by fishers legitimate, they
may break rules or seek ways to change them (Jentoft 2000,
Acheson 2003). However, if participants feel that their voices are
heard, then they can often live with unfavorable outcomes (Jentoft
2000). There is much evidence that existing participatory and
decision-making structures are ineffective in Hawai‘i. Recent
research suggests that the participatory rulemaking process is one
of the biggest barriers to comanagement in Hawai‘i (Levine and
Richmond 2014, Vaughan and Caldwell 2015, Ayers et al. 2017).
To achieve legitimacy, the state government must develop
participatory spaces where constructive deliberation is not
dominated by powerful stakeholder groups, particularly because
Hawai‘i has a multicultural population and a diversity of cultures
and worldviews that may already complicate agreements and
policy-making (Umemoto 2001, Fung and Wright 2003).

Deliberative democracy approaches offer a suite of participatory
design alternatives that may increase legitimacy, equity, and even
enhance outcomes. No two public policies, management regimes,
or social-ecological systems are the same, so why employ a one-
size-fits-all participatory strategy? Varying participant involvement,
the type of input and decision making allowed, and the extent of
stakeholder’s influence on the outcome may promote more fair
and efficient outcomes (Fung 2006). For example, if a rural
community is pursuing a comanagement area, perhaps
commercial fishing or tour businesses situated on other islands
should not be considered stakeholders and would be prohibited
from participating in and dominating the public input process.
Through a restriction like this, it is possible that more limited
public participation could lead to a more legitimate and equitable
public rulemaking process. However, limiting or creating tiers for
consideration of levels of public input in Hawai‘i and other
developed nations would likely require constitutional-level
changes. Finally, our analysis suggests that while comanagement
can be considered a rights-based approach, communities working
toward implementing shared management in Hawaii were
focused on responsibilities such as protecting spawning times,
harvesting with restraint, sharing to feed others, and perpetuating
knowledge and customary fishing practices (Montgomery and
Vaughan 2018, Vaughan 2018). A sense of kuleana, or
responsibility to make decisions to ensure healthy resources for
future generations, was a key source of legitimacy underpinning
community efforts, which has helped communities to endure
decades of setbacks.
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CONCLUSION

Rights-based approaches to small-scale fisheries management
such as comanagement are increasingly gaining traction around
the world. Although many scholars view rights-based
institutional arrangements through the lens of catch shares in
commercial fisheries, our analysis of property rights components
in Hawail coral reef fisheries demonstrates how incentives for
stewardship may be conferred along with management rights. Our
analysis also demonstrates problems that can arise in
comanagement when rights are only partially devolved or when
hierarchical decision-making institutions effectively limit
opportunities for expansion of comanagement areas.

The level of administrative complexity in coral reef management
has remained largely constant in Hawai'‘i, yet property rights in
coral reef fisheries management have changed dramatically.
Rights once held by local resource managers currently reside with
the central government of the State of Hawai'i, which devolves
only partial management authority to local communities. Existing
meta-constitutional- and constitutional-level rules may currently
constrain possibilities for rights-based approaches to
comanagement in Hawaii. However, our research offers
possibilities that may be applied both locally in Hawai‘i and in
other places facing similar implementation challenges. Our
analysis has also shown how the IAD framework can pinpoint
alternative pathways through changes at specific decision-making
arenas, the level of administrative complexity necessary to address
social-ecological complexity, the role that history and context play
in effective institutional design, and how restricting public
participation could lead to more legitimate effective community
participation in comanagement planning. Targeted stakeholder
engagement and negotiation may reduce disputes and conflict
that can occur later on in comanagement processes. If the current
trend of rights-based approaches in small-scale fisheries
continues, these strategies may offer paths toward more effective
and legitimate governance transformations.

Responses to this article can be read online at:
http://www.ecologyandsociety.org/issues/responses.
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