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Abstract.—In this paper, we describe and contrast the features of common and
public fishing rights regimes in inland recreational fisheries management, using Ger-
many as an example of a common property rights regime and the United States as an
example of a public property rights regime. The German case is further distinguished
into a common property rights regime at the regional level in “East Germany” (con~
ducted by angler associations) and at the local level in “West Germany” (conducted
by angling clubs). Comparisons are done using established concepts from property-
rights theory and common-pool resource literature followed by a discussion of strength
and weaknesses of sustainable resource management for the different property-rights
regimes examined. The strengths of common property rights regimes, particularly if
on a small scale such as in West Germany, include good possibilities for controlling
angling effort, fostering traditional ecological knowledge, and developing emotional
attachments to local fisheries. Moreover, the high level of anglers’ involvement in lo-
cal decision making facilitates intensive communication among anglers and between
anglers and managers, which may result in timely conflict resolution, commitment to
rules, and peer pressure towards rule compliance. Strengths of public property rights
regimes for inland recreational fisheries, as in the United States, include a high pro-
fessional standard for conducting monitoring and stock assessment activities along
with the ability to develop a landscape perspective for recreational fisheries man-
agement. This facilitates scale matching to solve problems based on science-based
planning of regulations and management intervention, which may better avoid the
pitfalls of “one-size-fits-all” policies. Irrespective of the governance system in place,
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a risk of pronounced rivalry among users for access to common-pool resources, such
as fish stocks within defined boundaries of either state, angler association, or angling
club waters, remains. This highlights the need for continued enforcement of rules
and regulations along with continued communication with stakeholders. This is par-
ticularly challenging in large-scale management systems, as in East Germany and the
United States. Our paper forms a basis for further research on recreational fisheries
governance to identify suitable property-rights regimes for specific cultural, social,

and ecological settings.

Introduction

Recreational anglers constitute the major user
of fish stocks of most inland waters in indus-
trialized societies (Arlinghaus et al. 2002). The
potential influence of recreational anglers on
fisheries resources seems to be underestimated
in many areas of the world (Post et al. 2002;
Cooke and Cowx 2006; Lewin et al. 2006). In-
tensive recreational fishing mortality is known
to affect fish population abundance and size
and age structure (Coleman et al. 2004; Lewin
et al. 2006). In addition, anglers can impact
fish populations through ecologically harmful
stocking practices with genetically maladapted
fish, introduction of nonnative fish, and dis-
turbance of habitats (Post et al. 2002; Lewin et

al. 2006, 2008; Cowx et al. 2010). Moreover, the

growing scarcity of once-abundant fish stocks
causes distributional conflicts among anglers
and other users or stakeholders (e.g., commer-
cial fishers or conservationists; Aas and Dit-
ton 1998; Arlinghaus 2004, 2005, 2006a; Ditton
2004). In ecological terms, however, anglers
are not only a source of potentially undesirable

change of fish populations, but are also among -

the most important advocates for the preser-
vation and enhancement of fish resources and
have positively contributed to fish population

conservation globally (Bate 2001; Granek et al.

2008; Cowx et al. 2010).

To manage the potential for stakeholder
conflicts and management dilemmas assodi-
ated with the common-pool resource nature
of many renewable natural resources, such as
fish (Ostrom 1990, 2005; Ostrom et al. 1999; Di-
etz et al. 2003), varying resource governance
structures, such as private, common, or public
fishing rights regimes, have been implemented
in many countries worldwide (Young 1999;
Hilborn et al. 2005; Hoel and Kvalvik 2006).
Even though many fishing-rights regimes still
produce an overexploitation of fish populations

or effect other ecological and social issues such
as inequitable access to resources and distribu-
tional conflicts (Begossi 1998; Kearney 2001; Ed-
wards 2003; Almlév and Hammer 2006; Yandle
2007), some form of property rights on fisher-
ies resources or implementation of other form
of harvest rights (e.g., appropriation rights for
parts or the entire resource stock) is seen as
important to manage recreational and other
fisheries for sustainability (Ostrom et al. 1999;
Hilborn et al. 2005; Costello et al. 2008). To bet-
ter understand the various features as well as
strengths and weaknesses of existing recre-
ational fisheries property rights regimes, a com-
parative approach contrasting the United States
and Germany is presented in this paper.

Property Rights Regimes and Agents
of the Governance Structure

Any form of use or access rights to natural re-
sources such as fisheries is defined in the pres-
ent paper and elsewhere (Demsetz 1967; Libecap
1989; Hanna et al. 1996) as “property rights.”
Property rights are assigned to individuals or
groups of people who acquire different rights
or duties associated with the property rights of
natural resources. For example, property rights
holders can have harvest rights and, at the same
time, be responsible for resource management,
including execution and enforcement of fisher-
ies regulations. In some situations, fishing rights
normally, but not automatically, include holding
the resource owner accountable for maintain-
ing a sustainable resource stock (Bromley 2009).
Other people interested in access to fish stocks
obtain, usually from the property-rights holders,
restricted rights, such as access and withdrawal
rights to the resource (e.g., by anglers buying
permits). These permits are usually not con-
nected with the responsibility of resource man-
agement. Thus, property-rights holders, such as
private people, fishing associations, or the state,
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govern the use of fish stocks (i.e., decide and
contract on recreational fisheries management)
and can be defined as agents or organizations of
the governance structure (Williamson 2002).

Vatn (2005} distinguishes between four dif-
ferent property-rights regimes assoclated with
natural-resource use such as fisheries: (1) private
(individual) property; (2) common property,
which is private property of a group of people
(Bromley 1991); (3) public (state) property; and
(4) open access (no property rights assigned).
Depending on the property-rights regime, own-
ers of fishing rights make decisions individu-
ally (1) or collectively {2, 3} about recreational
fisheries management. Except open access, all
property rights regimes can be identified for rec-
reational fisheries in Germany in inland waters,
but private property of fishing rights by a group
of people (hereafter referred to as “common
property” for simplicity) is the most salient form
(e.g., when angling clubs and associations are
the fishing-rights holders). In the United States,
public property rights regimes exists for almost
all inland waters; private property (individual
or common) of inland waters occurs only rarely
in some fee-based fishing ponds on private land
and in other limited situations.

All property-rights regimes can be clas-
sified into five categories, each connected to
particular rights and duties related to natural
resource management and use (Schlager and
Ostrom 1992);

* _Access—the right to enter a defined physi-
cal area and enjoy nonsubtractive benefits
{e.g., enjoying the waterside nonextractive-
ly).

*  Withdrawal—the right to obtain resource
units or products of a resource system (e.g.,
catch fish, divert water).

s Management—the right to regulate inter-
nal use patterns and transform the resource
by making improvements (e.g., stocking of
fish).

*  Exclusion—the right to determine who will

-have access rights and withdrawal rights
and how those rights may be transferred
(e.g., selling angling permits).

¢ Alienation—the right to sell or lease man-

agement and exclusion rights.

Hereafter, we apply these five categories to
characterize property-rights regimes in Germa-

ny and the United States for recreational fisher-
ies in inland waters,

Germany

Fishing rights in inland waters, which are all
waters in the territory of Germany, are automat-
ically assigned to ownership of the body of wa-
ter and possibly sold or leased out to third par-
ties (e.g., commercial fisheries, angling clubs,
and associations). Fishing rights unrelated to
the ownership of water bodies through heritage
since the medieval times when land barons de-
clared themselves owners of fisheries resourc-
es (Wolter et al. 2003) also exist. These fishing
rights are called autonomous fishing rights and
they are commonly found today on larger wa-
ter bodies (e.g., large river systems) in some re-
gions of Germany. They often result in the coex-
istence of multiple fishing rights holders on the
same body of water, some of which have only
restricted fishing rights (e.g., for particular gear

types, Wolter et al. 2003). Typically, however,

ownership of the water body guarantees fishing
rights, which includes alienation and all four
subordinated rights (exclusion, management,
withdrawal, and access) to fisheries manage-
ment and use (Table 1). Owners of fishing rights
are either public or private entities. Waters of
major public interest, such as large rivers for
transportation or freshwater storage reservoirs
for the provision of drinking water, are gener-
ally held under public ownership (e.g., on state
or federal level} and are governed by public au-
thorities. For other inland waters such as many
natural lakes and gravel pits, or smaller rivers
and brooks, ownership is often held either by
municipalities, cities, private individuals, or
nongovernmental organizations. Yet in almost
all situations, fishing rights are leased out or
sold to commercial and recreational fisheries
stakeholders. Fishing rights are usually trans-
ferred from water body owners by contract for
12 years to fisheries-rights holders, such as an-
gling clubs, angler associations, or commercial
fishing enterprises, who take over exclusion,
management, withdrawal, and access rights of
the fish stocks. In Germany, angling clubs and
angler associations are the dominant private
fishing rights lease holders of freshwater fisher-
ies resources (Arlinghaus 2004, 2006a), and as
a group of people, they constitute a common
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Table 1—Five categories of property-rights bundles (Schlager and Ostrom 1992) applied to proper-
ty rights regimes in inland waters in East and West Germany and the USA. The description summarizes
the prototypical situation, but exceptions exist. NGO = nongovernmental organization.

Property rights categories

Property rights holders

Stakeholder

West Germany

¢ Alienation Water owners

* Exclusion
* Management

¢ Withdrawal

» Access holders*

East Germany

¢ Alienation Water owners

* Exclusion
* Management

» Withdrawal License and permit
* Access holders®
USA

¢ Alienation Water owners

¢ Exclusion Water owners

» Management

¢ Withdrawal
* Access

Fishing rights holders

License and permit

Fishing rights holders

" License holders?

Public (federal, state,
municipalities)

Private {individuals, NGOs, efc.)

Angling clubs (common
property)

Members of angling clubs and
all people issuing permits

Public'(federal, state,
municipalities)
Private (individuals, NGOs, etc.)

Angler associations (common
property)

Members of angler associations
and all people issuing permits

The public

State agencies on behalf of the
public (public property)

Licensed anglers

* Note that in Germany, anglers need both a public angling license from state authorities that is
pending passing an angling examination and a private angling permit from the fishing rights
holder to be allowed to access and withdrawal fish in inland waters. In the USA, anglers only
need to obtain a public angling license from state fisheries authorities to get access and withdrawal

rights to waters under the license.

property rights regime. Individual anglers buy-
ing fishing permits from fishing-rights holders
obtain only access and withdrawal rights {e.g.,
for one fishing season) and are not connected
with management or exclusion rights. '

Obtaining fishing rights depends on sev-
eral prerequisites in Germany. Accordingly,
before being able to lease a fishing right, the
interested parties (e.g., commercial fishing en-
terprises or legal entities for recreational fish-
eries such as angling clubs and associations)
have to prove to the fisheries authorities that
the individual (commercial fishing enterprises)
or leading member(s) of angling clubs and as-

sociations has conducted some sort of appro-
priate fisheries-education program (e.g., fisher-
ies apprenticeship, attendance of seminars on
fisheries management). This shall demonstrate
their appropriate qualification for the execution
of fisheries-management actions. There can also
be supplementary prerequisites for obtaining
fishing rights. For example, in some German
states, before being allowed to lease a fishing
right, angling clubs and associations have to
prove that they serve the public interest (Ge-
meinniitzigkeit) as a registered society, which
includes, at the very least, nonprofit operation
and openness to all interested affiliated mem-
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bers (i.e., anglers). In addition, before fishing
permits are issued, in most states anglers have
to pass an examination proving their knowl-
edge in ichthyology, aquatic ecology, legislative
matters, and fish handling and killing processes
in line with sophisticated fish welfare principles
(von Lukowicz 1998). This angler examination
is the basis for obtaining a public fishing license
and becoming a member of an angling club or
association. Consequently, with few exceptions,
anglers in Germany need two authorizations to
be allowed to go fishing: a public fishing license
(issued by the state) and a fishing permit (is-
sued by the fishing-rights holder) (Steffens and
Winkel 2002).

An important feature in German recreation-
al fisheries is the distinct governance structure
in “East Germany” and “West Germany” (Fig-
ure 1). In West Germany, angling clubs on the
local level constitute the major leaseholders of
fishing rights and are thus users and managers
of local fisheries at the same time, assisted by
fisheries agencies and occasionally by a fisher-
ies biologist employed by angler associations
(Arlinghaus 2006a). In contrast, in present East
Germany, the fishing rights are typically, but
not always, held by state angler associations at
the regional or state level (DAV 2004); angling

West Germany

clubs in East Germany are organized within
those angler associations and usually are not
fishing-rights leaseholders or owners of water
bodies. Thus, the system of largely centralized
fisheries management in East Germany is based
on large numbers of water bodies scattered
throughout the state, while in West Germany,
angling clubs typically manage a small number
of fisheries in a decentralized way. The reason
for this difference originates from the separated
governance structures and legislative environ-
ments existing in West and East Germany be-
fore the reunification of Germany in 1990 (Her-
old 1998; Mau and Miiller 1998; Grosch et al.
2000). Throughout this paper, we use the term
“East Germany” to designate the territory of
Germany that constituted the former German
Democratic Republic (GDR) before the reuni-
fication in 1990 with West Germany (named
Federal Republic of Germany [FRG]). Current
Germany (also named FRG) is still character-
ized by a distinct governance structure in rec-
reational fisheries (decentralized in “West Ger-
many” and centralized in “East Germany”),
and the two separate territories are pictured in
the background of Figure 1.

In most German states, the major objective
of the officials in the state fisheries authorities is

East Germany

B Holder of fishing rights and management duties

Decentra zed

Clubs manage small water areas

Umbrella associations
National level

State associations
State level

County associations
Regional level

Clubs
Local level

e | |

(HRR ANRNNN P RN

Centralized

Associations manage large water areas

Figure 1.—Common property rights regimes in inland recreational fisheries on different levels in
Germany. The prototypical situation is shown. In both West and East Germany one can find regional-
level (West) and local-level fisheries governance (East) as exceptions.
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to supervise and support recreational and com-
mercial fisheries activities and management in
inland waters in agreement with the rules pre-
scribed in fisheries legislation (see below). In
doing so, they enforce public interests in this
policy field. In different states, public fisheries
agencies take a more or less active role in su-
pervising management actions of fishing-rights
holders, (e.g., by controlling management plans
developed by fishing-rights holders, so-called
Hegepline, Mau 1996; Wetzlar 2000). Fisheries
authorities are well staffed in some states, while
in other states, only a handful of people are re-
sponsible for fisheries issues for an entire state.
One reason for this disparity might be that fish-
ing-rights holders, such as angling clubs and
associations, are supposed to deal sufficiently
with major management issues on the local
level, such that state authorities’ involvement

in fisheries management is not needed. A fur- -

ther reason is that inland fisheries are not con-
sidered overly important in current Germany
(Rosenthal and Hilge 2000); thus, investments
by public agencies into fisheries management
are not a top priority.

The funding of the inland water manage-
ment measures by fisheries authorities in Ger-
man recreational fisheries is mainly provided
by a tax system (based on angling license in-
come, Fischereiabgabe, and other tax money)
that varies in scope and magnitude from state
to state. Additional funds originate from the
fishing permits and membership fees, which
are under the control of private fishing rights
holders, such as angling clubs and associations.
Larger projects, such as large-scale habitat
management, are funded by general tax money
from state agencies. The majority of the money
raised through angling permits in angling clubs
and associations is spent for fish-stocking mea-
sures, the renting of fishing rights, and other
activities (e.g., youth work and clean-up opera-
tions at watersides).

United States

The U.S. property-rights regimes of inland wa-
ter resources are much less complex than in
Germany because in almost all instances, fish-
eries resources are considered public property
(Table 1). Inland waters of the United States
can be defined as all waters wholly within the
boundaries of the country, excluding the Great

Lakes. The ownership of fisheries is thus held
by the public (i.e., the state has the alienation
right and all other four subordinated rights [ex-
clusion, management, withdrawal, and access],
although there may be exceptions with certain
trust species, etc.). State and sometimes federal
fisheries agencies are involved in all issues sur-
rounding management and use of the fisheries
resources. In nearly all inland fisheries, anglers
get access and withdrawal rights to fisheries
resources by purchasing fishing licenses from
state agencies (although some are purposely
exempted, such as youth and others). Given
this property-rights regime, the agents of the
recreational fisheries governance structure are
mainly state fisheries authorities. In some lim-
ited instances (largely as a result of treaty rights
retained by Native Americans), there will be
co-management relationships between state
and tribal governments (Lamb and Coughlan
1993). Anglers in the United States only acquire
access and withdrawal rights by obtaining fish-
ing licenses but generally do not have the legal
opportunity to acquire management or exclu-
sion rights as do angling clubs and associations
in Germany.

The funding of recreational fisheries man-
agement in the states is mainly provided through
the sales of fishing licenses and other assorted
fishing permits, an excise tax on recreational
fishing equipment, and tax from gasoline used
by recreational boaters (Radonski and Loftus
2008). Larger projects, such as large-scale habitat
management, may also be funded by tax money
from other state or federal agencies (Ross and
Loomis 1999). These sources of funding allow
most state fisheries programs to maintain exten-
sive staff to fit within these dedicated funding
streams. In addition, funding for federal fisher-
ies programs is obtained primarily through the
general budget of the United States. Generally
speaking, the fisheries management agencies
in the United States have much more staff than
their counterparts in Germany because of the
public ownership regimes and the associated
management and enforcement duties.

Legal Frameworks and Common
Management Actions

A legal framework for fisheries consists of for-
mal institutions governing fisheries. Informal
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institutions such as taboos, norms, or codes of
conduct (North 1990) also exist, affecting fisher-
ies outside of the legal framework. All institu-
tions can be defined as “rules-in-use” {Ostrom
2005). Their purpose is to regulate the relation-
ship between humans as they utilize the com-
mon natural resource base (Vatn 2005). One
major objective of formal institutions such as
fisheries legislation and regulations is to regu-
late who is assured the property rights to use
the resource and, potentially, which manage-
ment duties and behavioral rules are connected
to this right (Gordon 1954; Hilborn et al. 2005;
Huppert 2005; Grafton et al. 2007). Another
objective of fisheries regulations is the deter-
mination of minimum standards in resource
management, such as size-based harvest lim-
its, seasonal and spatial fisheries closures, or
daily bag limits. The enforcement of property
rights and harvest regulations for inland fish-
eries is usually guaranteed throughout the in-
dustrialized world by the state as the “unit of
‘coercion” (Bromley 1992). However, in some
fisheries governance structures, state respon-
sibilities are further supplemented by grant-
ing fishing rights and associated management
duties to private entities, such as in Germany.
This results in differences in legal frameworks
as well as operational management actions as a
function of the property rights regime in place,
as exemplified by the situation in Germany and
the United States.

Germany

Germany is a federal republic currently consist-
ing of 16 states (Ldnder) after the reunification
in 1990. Accordingly, 16 unique fishery acts
and complementary ordinances exist because
the sovereignty for inland fisheries is assigned
to the state level in Germany (Mau and Miil-
ler 1998; Braun 2000). Regardless of the distinct
features of property rights regimes in East and
West Germany, the legal framework for inland
fisheries management is similarly constructed
in all states in Germany at the present time be-
cause of their origin in the Prussian fisheries law
of 1916, which was the first in modern form in
German territory (Herold 1998; Mau and Miil-
ler 1998). However, many specific details vary
among the 16 fisheries laws (Braun 2000), such
as the minimum age to be allowed to go fish-

ing. The minimum age varies between 7 and 12
and either requires assistance by a licensed an-
gler or a special children’s license (Steffens and
Winkel 2002). :

Generally, in Germany, three major types
of formal regulations exist in all states; they are
organized in three hierarchical levels and are
binding for recreational and commercial inland
fisheries management and thus for all fishing-
rights holders. First, as mentioned earlier, ev-
ery state has a fisheries act, which defines who
is allowed to use (i.e., catch) fish resources and
who is responsible for protecting and conserv-
ing fish stocks and fish habitats. Note that for
wild fish stocks, this does not mean that the fish
stocks are owned by the fishing-rights holder
(res nullis), but they are the only stakehold-
ers to have the right to catch and to manage
them. Second, detailed mintmum standards of
resource management such as minimum-size
limits, and protected seasons, permitted and
prohibited fishing and angling gear, fisheries
monitoring rules, and actions in case of admin-
istrative offenses are delineated in complemen-
tary fisheries ordinances. Third, bylaws are of-
ten established by private fishing rights holders
(e.g., angling clubs, associations, or commercial
fishing enterprises, see Table 1); they are not
official laws, but nevertheless regulate specific
conditions of local fisheries and are binding for
angling club and association members. Except
those water bodies used for aquaculture pur-
poses, all inland waters are subject of the same
general management duty (Hegepflicht) pre-
scribed by fisheries acts in each German state
(Mau and Midler 1998). This duty declares that
all fishing rights holders are required to protect
and enhance a species-rich, healthy, native, and
natural or “near-natural” (naturnsh) wild fish
community, including all other aquatic organ-
isms, in agreement with local ecological condi-
tions in terms of habitat quality and structure.
Thus, angling clubs and associations have the
duty to manage not only game fish, but also
nongame fish for conservation reasons (Salva
2008). Accordingly, fishing rights holders are al-
lowed to strengthen the minimum standards of
fisheries regulations in bylaws for waters under
their management regime if these regulations
are considered necessary to maintain sustain-
able exploitation levels and restore or protect a
native fish community locally (Braun 2000).
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Fisheries regulations in acts and ordinances
in each of the 16 German states are the result
of comprehensive negotiations between public
fisheries authorities, representatives of elected
parties, various stakeholders, and their inter-
est groups. The policy decision process in most
states is organized by the agricultural minis-
tries, in particular by their fisheries officials. In
addition, different interest groups with a stake
in inland waters, such as recreational fishers,
commercial fishers, environmental protection
groups, and animal welfare groups, as well as
scientists, have a say in this process. The results
of this process—the modified fisheries acts and
ordinances—have to be followed by private and
public owners of waters and the respective fish-
ing-rights holders in consistency with other laws
in Germany (e.g., the Federal Animal Protection
Act or the Federal Nature Conservation Act).

The above-mentioned framework in Ger-
many can be characterized as a delegated co-
management system (see McConney et al.
2007 for other forms of co-management) where
many operational management duties are del-
egated from the state to the fishing-rights hold-
ers. In this approach, the government formally
organizes the sector, but stakeholders in fisher-

ies make day-to-day decisions with respect to’

planning and execution of fish stock manage-
ment and conservation (Arlinghaus et al. 2002;
Arlinghaus 2006a). To fulfill the obligation of
sustainable use of fish stocks, all typical fisher-
ies management measures (except voluntary
catch and release, which is not officially used as
a tool, see Arlinghaus 2007) are found in both
East and West German inland recreational fish-
eries management (Table 2).

Despite the generally similar legal frame-
work forrecreational fisheries governanceacross
Germany, some differences in the application of
selected operational management tools can be
identified in the distinct governance structures
in East and West Germany (Table 2). In terms
of access regulations, small angling clubs in
West Germany carefully regulate the number of
users to align with the usually restricted avail-
ability of fishing area. In addition, some fish-
eries authorities in West Germany prescribe a
fixed number of allowable fishing permits per
hectare of water area in fishing rights lease con-
tracts or in management plans (Harsdnyi 1996;
Klupp 2002). By contrast, recreational fisheries

management in East Germany is, by far, more
open and less constrained in terms of access, In
particular, angler associations in East Germany
at state and regional levels deliberately do not
restrict the number of permits on their usually
abundant waters (DAV 2004). This also may
limit the necessity to use closed fishing areas
to control anglers’ effort on intensively fished
water bodies. Besides this difference in access
“philosophy” (DAV 2004), all other input con-
trol measures (Morison 2004), such as closed
fishing seasons, and rod and tackle restrictions
(which also may serve an output control rule
if the restrictions constrain catches) are similar-
ly applied in East and West Germany. Typical
output control measures (Morison 2004), such
as bag limits or minimum-size limits, are regu-
larly used throughout Germany (Arlinghaus
et al. 2002). In general, there is a limited use of
special size-based harvest regulations (e.g., pro-
tected or inverse slot-length limits, maximum-
size limits, Arlinghaus 2006b; Arlinghaus et al.
2010). Instead, across Germany, harvest regula-
tions are generally confined to protected species
and minimum-size limits as prescribed in fish-
eries legislation and occasionally strengthened
in local bylaws developed by angling clubs and
associations, thus following a “one-size-fits-all”
policy (Carpenter and Brock 2004) across entire
states, .

In terms of management measures dlrectly
targeting fish stocks and habitats, further dif-
ferences between East and West Germany are
apparent (Table 2). In West Germany, fish stock-
ing measures tend to be conducted regularly in
most water bodies governed by local angling
clubs to maintain and increase fish stocks (Klein
1996). Similarly, in East Germany, fish stocking is
regularly conducted by angler associations, but
it appears to be conducted somewhat less inten-
sively. In addition, in both East and West Ger-
many, there is management of unwanted species
{e.g., removal of zooplanktivorous fish sup-
posed to reproduce uncontrolled and impacting
negatively on water clarity; Mehner et al. 2004;
Meinelt et al. 2008}. Finally, habitat management
measures such as enhancing spawning habitat
or installation of fish migration facilities (Cowx
and Welcomme 1998) and installation and main-
tenance of fishing sites are regularly conducted
in German inland recreational fisheries manage-
ment (Lauterbach 1998; Bartmann 1998).
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United States

Legislation for recreational fisheries manage-
ment in the United States is dependent on
their location and the government jurisdiction
under which these fisheries operate, Similar
to Germany, the United States is a federal re-
public consisting of 50 individual states and
the District of Columbia. In general, sover-
eignty for inland fisheries is reserved for the
states, and each state has separate rules under
which these fisheries operate. In some limited
instances, recreational fish species are deemed
“trust species” and, as such, fall under federal
jurisdiction, regardless of where these species
are located (Lamb and Coughlan 1993; Buck
1999). In the United States, fisheries resources
are held in trust by either the state or federal
government for use by all citizens (Lamb and
Coughlan 1993; Buck 1999). Responsibility for
management of inland recreational fishing and
management generally resides with the state or
Native American governments or, in a few lim-
ited cases, with the federal government. A com-
mon objective of fisheries agencies is to manage
the recreational fisheries resources for public
use today and for perpetuation of the resource
for future generations, Management includes
development of regulations, monitoring and
assessment programs, public education, habi-
tat and stock enhancement, and regulation of
access to recreational fisheries resources. The
detailed minimum standards of resource man-
agement, such as minimum-size limits and pro-
tected seasons, are delineated in state or federal
laws or regulations. Federal jurisdiction over
direct management of resources is limited to
treaty rights and trust species, and recreational
users have no direct rights to change fisheries
regulations (outside of participating in a public
comment process).

Comparable to Germany, many parts of
the regulations for fisheries in the 50 states are
rather similar in wording, generally to meet the
intent of the ruling of U.5. Supreme Court (Illi-
nois Central Railroad v. State of lllinois, 146, U.S.
387 [1892]), which has held that states have a
duty to exercise protection of wildlife resources
within the borders as a trust benefit of the people

(Meyers 2003). However, there is considerable
variance in specific regulations implemented by
each state for each recreational fishery, and in

practice, regulations may differ from one fish-
ery to another (Paukert et al. 2001; Radomski et
al. 2001; Carlson and Isermann 2010). In most
states, anglers over a minimum age (commonly
16) will need to purchase a fishing license, even
though all citizens have the right to fish, regard-
less of age. There are few requirements to pur-
chase general fishing licenses in a given state,
effectively constituting an open-access situation.
The cost of a fishing license varies by state and
water types, and generally these licenses must
be purchased every year.

Fisheries regulations in the United States
are developed by the government agency with
jurisdiction over the fishery, generally working
through extensive public comment and input
processes. Groups with an interest in the fish-
ery provide written, oral, or formal input to
proposed regulations, and these comments are
integrated into the final regulations. In many
instances, statutorily mandated commissions,
commonly comprised of citizens of the states,
have the final rule-making authority for recre-
ational fishing regulations. Angling clubs, as-
sociations, and species-specific interest groups
can influence regulations in recreational fisher-
ies activities through lobbying and public in-
put, although these voices are often specific to
the group and may not be representative of all
anglers (Hunt et al. 2010). Their interest might
also disagree with the duty of fisheries agencies
to weigh game and nongame fish management
{Clarkson et al. 2005). However, the resulting
regulations must be followed by all individu-
als participating in recreational fishing. Thus,
a consultative co-management system (McCo-
nney et al. 2007) exists in the United States in
which the government formally interacts with
stakeholders in fisheries (e.g., angler groups)
but retains the authority to make decisions with
tespect to day-to-day fish resource manage-
ment. The management of inland waters in the
United States is therefore conducted primarily
by state fisheries agencies and by staff trained
mainly in fisheries biology and less in the hu-
man dimension of management (Fulton and
Adelman 2003).

Because recreational fishing property rights
are publically held in the United States, manage-
ment is centralized (i.e., the state agency is re-
sponsible for management authority). Direct in-
put and output control measures (Morison 2004)
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-are generally not fixed in fishery legislation; the
managers of inland waters are responsible for the
development and implementation of these rules
to manage each fishery, and in some states, there
are many fishery-specific regulations (Pereira
and Hansen 2003). Various forms of output con-
trol measures (i.e., harvest regulations, includ-
ing also voluntary catch-and-release angling
practices) are used extensively in the United
States (Table 2) and are generally more common
to use for management of recreational fish spe-
cies than input control limiting effort (Cox and
Walters 2002). Common harvest regulations as
output regulations include protected species,
daily bag limits, and various types of size-based
harvest limits (Paukert et al. 2001; Radomski et
al. 2001). By contrast, input controls such as di-
rect limitations on angling effort (e.g., through
closed fishing areas or entry limitations; Pereira
and Hansen 2003) are rarely used in inland wa-
ters, except for seasonal closures on some species
‘and rod limits and tackle limitations (Table 2).
Most recreational fisheries management regimes
in the United States do not limit the number of

anglers or the amount of time that they can fish.

but rely on the concept of “self-regulation” or
the idea that angling effort and subsequent har-
vest declines toward zero as fish population’s
densities decline (Post et al. 2002). Thus, angling
effort regulations are generally not seen as nec-
essary, although there are recent papers calling
into question the idea of self-regulation (Cox and
Walters 2002; Post et al. 2002). Other manage-
ment strategies such as fish stocking, removal of
unwanted species, or habitat management are
also used intensively in the United States (Table
2). They are usually developed by the fisheries
. agencies as part of an overall management strat-
egy for recreational fisheries (see Epifano 2000;
Radomski et al. 2001; Radomski 2003; Sullivan
2003; Clarkson et al. 2005).

Fit of Common and Public
Fishing Rights Regimes with
Institutional Design Principles for
Robust Common-Pool Resource
Management

In the final section, we discuss potential conse-
quences of the various fishing rights regimes
described earlier for sustainable resource
management by comparing the fit of each of

the property-rights regimes with eight design
principles for crafting robust institutions (Table
3) identified by the recent (2009) Nobel Prize
Laureate in Economics Elinor Ostrom and her
colleagues {Ostrom 1990, 2005). These design
principles are thought to facilitate sustainable
management and governance of local common-
pool resources such as fish stocks.

1. Clearly Defined Boundaries

The focus of the first design principle for institu-
tions capable of managing natural resources sus-
tainably is that boundaries of the resource sys-
tems as well as institutional boundaries in terms
of individuals or groups with full or restricted
property rights (e.g., access and withdrawal
rights) are clearly defined. The boundary rules
are related to the assumption that if resource
users can determine their own membership,
including harvest, management, and exclusion
rules, they are likely to develop higher levels of
trust and cooperation among “insiders” of the
group that are entitled to use and possibly man-
age the resource base (Ostrom 2003).

For inland waters in Germany and the Unit-
ed States, this principle is well addressed by a
fully established public license or private permit
system that facilitates identification of legitimate
users of resources. However, in situations when
fishing rights for particular (typically large scale)
water bodies are held by multiple fishing rights
holders or mobile fish move between river sec-
tions or across state borders, the identification of
property rights is difficult. This might influence
the incentives of managers to invest into the re-
source facing the situation that stocked fish in a
river section of one fishing-right holder might be
harvested by another fishing-right holder. Gen-
erally, in both the United States and Germany,
managers and anglers experience clear and le-
gally fixed boundaries of access, use, and man-
agement responsibility on their waters, although
each country has numerous interjurisdictional
waters. Notwithstanding, the identification of
“outsiders” might be easier in small user groups
fishing on a small number of water bodies, either
because of personal knowledge of peers or local
enforcement of rules and licenses by authorized
enforcement personnel. Thus, the principle of
clearly defined boundaries in terms of the pos-
sibility to identify “insiders” and “outsiders”
seemns to be particularly well addressed in com-



