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Abstract

Governance is the act of governing or organizing, that is a system of rules, norms, or shared strategies to guide or regulate the
actions of the governed. Since the initial development of Linnaean taxonomy, a diversity of approaches have been adopted for
critical taxonomic decisions, introducing pluralism to taxonomic principles and resulting in disagreements about the development
of species lists. These disagreements are in part a product of the fragmented governance structure that has developed for the
creation of taxonomic lists. To address these challenges and achieve the goal of a single, accepted list of life on Earth, a new
governance structure for the development of taxonomic lists is needed. Here, we introduce three high-level categories of
governance structure—fragmentation, monocentric governance, and polycentric governance—which differ in the way
decision-making power is distributed and coordinated. We then show the problems caused by the fragmented governance
structure currently in place for the development of taxonomic lists and consider the potential for a new approach grounded in
either monocentric or polycentric governance. Both monocentric and polycentric approaches have the potential to address the
problems inherent in the existing fragmented system. Ultimately, the best governance system for taxonomic lists will be the one
that the taxonomic community is prepared to accept.

Keywords Polycentric governance - Monocentric governance - Fragmented governance - Knowledge commons - Taxonomy -
Taxonomic lists

Introduction rules, norms, and shared strategies for definition, classifica-
tion, and nomenclature of the life forms on Earth—what gov-

Taxonomy is a foundational scientific discipline, shaping not  ernance scholars would refer to as the “institution of taxono-

only the work of biologists and ecologists, but also how peo-
ple see and understand the living world around us. In its most
basic form, taxonomy is the science of precise categorization
of the diversity of life on Earth into a rigorous system of
scientific names and taxonomic concepts that allows for com-
mon understanding of the full extent and relationships of this
diversity. Like many other scientific disciplines, taxonomy
has evolved, developing over the centuries an agreed set of
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my.” There are long-established and widely accepted gover-
nance systems in place for some aspects of taxonomy, for
example, the International Code of Zoological
Nomenclature, which establishes rules for the establishment
and use of scientific names for organisms known as “ani-
mals,” and the International Code of Nomenclature for
Algae, Fungi, and Plants, which does the same for algae, fun-
gi, and plants. Other aspects of taxonomy, including the de-
velopment and aggregation of species lists, currently lack sim-
ilar governance institutions (Garnett & Christidis, 2017).
Since the initial development of Linnaean taxonomy, a
diversity of approaches have been adopted for critical taxo-
nomic decisions about synonymy and classification, introduc-
ing pluralism to taxonomic principles at different levels and
resulting in disagreements about species hypotheses and
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development of species lists (Senn et al., 2014; Costello et al.,
2013a, b; Taylor et al., 2017; Thomson et al., 2018; Raposo
et al., 2017). While the basic principles of Linnaean
taxonomy—including that species are the fundamental units
of taxonomy, binomial names of species, the international
codes for naming of species—have wide agreement and ad-
herence, there is variation in implementation of the process of
taxonomy, such as from application of different species con-
cepts that result in differences in hypothesized species bound-
aries and potentially overlapping or conflicting species defini-
tions (Conix, 2018; McClure et al., 2020; Zachos, 2016).
When developing species lists, these differences can result in
inconsistencies from one list to another depending on the pref-
erences of the list developer. For users of species lists, these
differences can cause confusion and uncertainty, with poten-
tial effects on issues ranging from conservation to medicine
(Thomson et al., 2021). Recent debates within the discipline
have pointed to the potential benefits of a unified governance
system for the development of taxonomic lists across all tax-
onomic communities leading to a single, accepted list of all
life on Earth (Garnett et al., 2020; Garnett & Christidis, 2017).
Here, we assess the applicability of various governance ap-
proaches and structures, examine the current state of gover-
nance of taxonomic lists and the challenges posed by this
approach, and make recommendations for development of a
governance system consistent with the principles for gover-
nance of taxonomic lists as proposed by the International
Union of Biological Sciences (IUBS) Working Group on the
Governance of Taxonomic Lists (Garnett et al., 2020).

The origins of the governance problem
for taxonomy

Governance has many definitions but is generally understood as
the act of governing or organizing that is a system of rules, norms,
or shared strategies to guide or regulate the actions of the
governed (Robichau, 2011). In governance terms, taxonomic lists
are an economic good produced by scientists (Bedford, 2014),
e.g., a service that provides a benefit to society, in this case
organized knowledge about the classification of organisms on
Earth. Governance regimes regulate the production and supply
of economic goods. There are generally four types of economic
goods: public goods, private goods, club goods, and common
pool goods (Ostrom & Ostrom, 1977). These goods are defined
by two basic characteristics: rivalry and excludability (Table 1).
The type of economic good regulated is a consideration in selec-
tion of a governance system, as some governance systems may
be better suited to management of certain types of goods.
Taxonomic information and the aggregation of this infor-
mation to create taxonomic lists, as forms of scientific knowl-
edge, are public goods (Bedford, 2014). This collective
knowledge and hypotheses about the patterns and variation
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Table 1 Types of economic goods as defined on the basis of
excludability (is it possible for a user of a good to prevent the use of a
good by others?) and rivalry (does the use of a good by one user diminish
its availability for use by others?). Modified from Ostrom & Ostrom,
1977 and Ostrom, 2005

Excludable Non-excludable
Rival Private goods Common goods/resources
Non-rival Club goods Public goods

of life on Earth are non-rivalrous and non-excludable—all
people have access to the taxonomic information and its use
by one person does not diminish its availability to others
(Frischmann et al., 2014a). Taxonomic lists, on the other hand,
while also public goods, have characteristics that differentiate
them from the taxonomic information used in their develop-
ment. Although these lists are also non-rivalrous and non-ex-
cludable, the development of more than one list with the same
taxonomic scope diminishes the value of each overlapping list
by introducing inconsistency, confusion, and complexity for
users of taxonomic information. For example, two competing
lists, one developed by a “splitter” and the other by a “lumper,”
contain different, mutually exclusive information. Users of tax-
onomic lists, who may not be experts, must nonetheless select
one approach and over the other. As such, under the current
governance system for taxonomic lists, which allows for unlim-
ited, uncoordinated production of taxonomic lists with no gen-
erally accepted mechanisms available for coordinating aggrega-
tion of lists or reconciling conflicts, the public good of taxonom-
ic lists is subject to over-provision through the development of
competing lists (Thomson et al., 2021). Scientific knowledge is
not diminished by competing lists but the utility of lists to users
is reduced. The whole is less than the difference of its parts.
The governance principles for taxonomic lists developed
by the IUBS Working Group on the Governance of
Taxonomic Lists (Table 2; Garnett et al., 2020) make exactly
this distinction. In establishing principles for academic free-
dom (principle 5) and science as the basis for taxonomic
decision-making (principle 1), the principles distinguish be-
tween the process of generation of scientific knowledge about
taxonomy of species—a public good not subject to over-pro-
vision—as a matter separate from the generation of species
lists—a public good that is subject to over-provision, particu-
larly for high profile groups like vertebrates and plants. Thus,
the scientific knowledge underpinning taxonomic lists is a
public good that is unconstrained by taxonomic list gover-
nance and contributes to humans’ overall, collective knowl-
edge of the natural world. However, governance of taxonomic
lists themselves is set apart from the process of developing
taxonomic information and acknowledges the competitive na-
ture of overlapping lists (McClure et al., 2020). Indeed, the
challenge of developing a governance system that can
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Table 2 Principles for the development of taxonomic list governance
developed by the IUBS Working Group on the Governance of
Taxonomic Lists (Garnett et al., 2020)

1. The species list must be based on science and free from nontaxonomic
considerations and interference.

2. Governance of the species list must aim for community support and
use.

3. All decisions about list composition must be transparent.

4. The governance of validated lists of species is separate from the
governance of the naming of species.

5. Governance of lists of accepted species must not constrain academic
freedom.

6. The set of criteria considered sufficient to recognize species boundaries
may appropriately vary between different taxonomic groups but should
be consistent when possible.

7. A global list must balance conflicting needs for currency and stability
by having archived versions.

8. Contributors need appropriate recognition.
9. List content should be traceable.

10. A global listing process needs both to encompass global diversity and
to accommodate local knowledge of that diversity.

overcome the collective action failures that result in compet-
ing taxonomic lists is the primary motivation underlying the
efforts of the IUBS Working Group.

Taxonomic information and lists are produced in the con-
text of a knowledge commons. A knowledge commons is a
governance venue for collective action to produce and share
different types of knowledge (Frischmann et al., 2014a). A
key feature of knowledge commons that must be addressed
in the development and implementation of governance sys-
tems is that they involve the production of new knowledge,
in this case the aggregation of taxonomic information into
species lists, and the use and management of that data to
ensure lists provide accurate and useful information to users
(Frischmann et al., 2014b). Taxonomic lists are produced by
scientists who work together or build on one another’s work.
Optimizing the production of taxonomic lists requires a gov-
ernance approach tailored to the collective action challenges
presented by this unique knowledge commons—there is no
one-size-fits-all approach.

While the goal of knowledge commons governance is to
encourage collective action and ensure the optimal supply of
goods, implementation of a governance system may result in
short-term gains and losses that are greater for some actors
than for others (Baldwin et al., 2018; Olson, 1965; Ostrom,
1990; Ostrom, 2005). As a result, lack of credible commit-
ment by participants to follow rules and divergent interests or
incentives for participation are frequent barriers to collective
action in commons (Frischmann et al., 2014a; Ostrom, 2005;
Poteete et al., 2010). These barriers are readily apparent in the
current governance of taxonomic lists. Individual taxonomists
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have professional incentives to participate in taxonomy, but
the incentives to participate in the creation of any particular
list vary and are often weak. Existing list compilers have an
incentive to prioritize recognition of their own lists over others
because there is no universal system in place to advance a
single list that adequately acknowledges the contributions of
all list creators. Additional governance is needed to address
the specific challenges of credible commitment and divergent
interests for the creation of a single, authoritative global taxo-
nomic list.

Governance structures and approaches

Throughout human history, societies have developed myriad
governance structures to guide and regulate the actions of
individuals and groups. Some governance structures are famil-
iar and easily recognizable, and some less so. Just as taxono-
my groups individual species into larger related taxa, it is
possible to develop general categories of governance struc-
tures made up of more specific forms (Elazar, 1991). Here,
we introduce three high-level categories of governance struc-
ture—fragmentation, monocentric governance, and polycen-
tric governance—which differ in the way decision-making
power is distributed and coordinated (Kim, 2020). Within
these categories of governance, there are several common ap-
proaches or modes of governance, including (i) command and
control, or hierarchies; (ii) incentive-based, primarily econom-
ic or market-based but other incentives are possible; and (iii)
collaborative or network governance approaches (Kjaer,
2004). These three approaches to governance can exist within
any governance structure, though some structures lend them-
selves more to some approaches than others (Termeer et al.,
2010). Here, we briefly introduce each of these governance
structures and approaches to provide a foundation for discus-
sion of the current status of governance of taxonomic lists and
(i) the compatibility of governance structures and approaches
with the principles for governance of taxonomic lists as pro-
posed by the IUBS Working Group and (ii) the ability of
different governance structures and approaches to address
the specific challenges of developing a single global list of
species while adhering to these principles.

Fragmentation

In fragmented governance, individualized systems of gover-
nance develop for specific sectors or groups with no hierar-
chical structure or system of coordination between groups
(Zelli & van Asselt, 2013; Biermann et al., 2009). In taxono-
my, such fragmentation exists across taxa—mammal taxono-
mists have their own communities and institutions separate
from turtle taxonomists—and within taxa—there are multiple
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lists of accepted bird species that have been developed using
different approaches and standards (McClure et al., 2020).

Command and control and collaborative approaches are
generally poor fits for fragmented governance systems.
Command and control is incompatible with fragmentation be-
cause there is no hierarchy or centralization in the governance
system to allow for a central government or actor to assert
control over individual, fragmented governance units. In
fragmented governance structures, individual units are neces-
sarily independent from one another and lack formal ties to
enable command and control by an authority. Although col-
laborative approaches may be possible within certain seg-
ments of a fragmented governance structure where indepen-
dent individual authorities are willing to work together volun-
tarily, such cooperation is not encouraged, nor is there a great-
er authority provided by any larger governance structure.
Therefore, cooperation may occur only on an ephemeral basis
or for strategic reasons for only as long as collaboration en-
ables one actor or group to advance its interests relative to
another. To the extent that a fragmented governance structure
begins to develop collaborative or cooperative arrangements
between actors, then the structure of governance would begin
to shift towards a polycentric structural form from a
fragmented form.

In the absence of coordination or a hierarchical struc-
ture between groups of taxonomists, the primary mecha-
nism available for achieving collective action are
incentive-based approaches. In science, peer review func-
tions as a weak incentive-based approach to governance.
Academic taxonomists at colleges and universities, re-
search organizations, and natural history museums, for
example, are incentivized to produce peer-reviewed pub-
lications. While this approach provides an incentive for
academic taxonomists to publish new taxonomic treat-
ments, it provides little incentive for individual taxono-
mists to coordinate with one another to contribute to a
single shared list. In fact, peer review incentives may
work against this goal. Hypothetically, scientists may
maximize the publishing incentive by producing new tax-
onomic treatments for the sole purpose of gaining addi-
tional professional benefits. In addition, peer review by its
very nature is a subjective, human process. There is no
consistent set of standards for acceptance or rejection of a
manuscript or taxonomic treatment that are universally
applied by all reviewers, nor for dispute resolution when
conflicts arise during the review process. Peer review is
also not a prerequisite for establishing code-compliant
scientific names of species. As a result, peer review func-
tions more as a quality control mechanism than a gover-
nance approach. These challenges compound when com-
piling species lists. Peer review of the full set of asser-
tions in a checklist for a large taxonomic group is likely
unachievable (see Pyle et al., 2021 for more discussion of
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this problem). In its current form, this fragmented gover-
nance system and incentive-based approach does not re-
sult in consistent collective action among taxonomists,
causes confusion for potential users of taxonomic infor-
mation outside specific taxonomic communities, and im-
pairs the utility of taxonomic lists for policy makers
(Garnett & Christidis, 2017).

Monocentric governance

While the term monocentric governance may conjure images
of monarchy or dictatorship whereby unitary heads of govern-
ment rule over their subjects, monocentric governance encom-
passes various hierarchical forms of government, including
many modern democracies. The basic form of monocentric
governance systems is a hierarchy of nested governance levels
(Kim, 2020; Termeer et al., 2010). A central actor, e.g., a
national government or a governing board, sits at the highest
level of governance and has overall authority over lower
levels. Other levels of governance fall under the central gov-
ernment forming a hierarchy of authority with the central gov-
ernment at the top. Lower levels of government may have
more or less authority or independence depending on the spe-
cific form of government adopted.

Though there are a wide range of specific forms of
monocentric governance, because of its generally hierarchical
structure, it lends itself particularly well to command and con-
trol approaches. Under command and control approaches, a
government establishes laws and rules that must be followed
by the governed. The rules established by the central govern-
ment may be regulatory in nature, mandating or restricting
certain behaviors, or outcome-based, where the scope of de-
sired outcomes is specified and the governed are allowed to
devise the means of reaching these outcomes (Ostrom, 2005).
The latter approach often combines command and control
with incentive-based or collaborative approaches. By setting
only high-level policy goals, the central government provides
other actors within the governance hierarchy with flexibility to
decide how to achieve outcomes.

Within taxonomy, the governance system associated
with the establishment of scientific names within taxo-
nomic domains is a form of monocentric governance.
For example, the International Commission on
Zoological Nomenclature establishes and maintains the
International Code of Zoological Nomenclature for ani-
mals. The Commission is a part of the International
Union of Biological Sciences and is made up of members
elected from and by taxonomists. It establishes and pub-
lishes the rules for zoological nomenclature, which are
universally accepted and used by the scientific community
(ICZN, 2020). Similar governance regimes exist in virol-
ogy and botany.
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Polycentric governance

Unlike monocentric governance, polycentric governance is
not strictly hierarchical in structure—individual units of gov-
ernance within a polycentric system are autonomous or semi-
autonomous units of authority within the same system.
Polycentric governance systems may be multilevel in nature,
with different overlapping units of authority at, for example,
municipal and state or provincial levels of government.
However, each level has the ability to establish its own ap-
proach to a given problem in a way that may overlap with, but
does not necessarily restrict, action at a different level. The
critical difference between polycentric governance and frag-
mentation is that in the former the individual units of gover-
nance must take each other into account and must have mech-
anisms in place to resolve conflicts between different units of
governance. In fragmented governance systems, individual
units have no means or incentives to take one another into
account, pursue mutual gains, or resolve conflicts. The bene-
fits of polycentric governance systems include promotion of
learning between different governance units, allowance for
multiple goals or approaches to management, explicit recog-
nition and accommodation of different values, and greater
adaptability and resilience as a result of overlapping gover-
nance units (Blomquist, 2009; Marshall, 2009).

The precise details of what makes a governance system
polycentric versus fragmented or hierarchical can be difficult
to define (Carlisle & Gruby, 2019). Individual units within a
polycentric system must have significant levels of indepen-
dence from one another and actual decision-making authority.
The number of governance units necessary to constitute a
polycentric system and the amount of autonomy necessary
to qualify as polycentric rather than hierarchical are both am-
biguous (Carlisle & Gruby, 2019). The basic mechanisms of a
polycentric governance system are cooperation, coercion, and
competition (Heikkila et al., 2018). It is via these mechanisms
that different units of governance within the overall polycen-
tric structure take one another into account and form a func-
tioning governance system. In this way, polycentric gover-
nance is most compatible with collaborative and network gov-
ernance approaches and least compatible with hierarchical or
command and control approaches. Economic or other types of
incentives can fit within a polycentric system as a means to
encourage cooperation or competition.

In taxonomy, individual taxonomists who propose a spe-
cies list are not governance units because they lack decision-
making authority beyond themselves. However, at the inter-
national scale, taxonomists have developed structures that
function as a polycentric system to build lists of species.
Most significantly, over the last 20 to 25 years, Species
2000 has engaged with 172 experts to construct the
Catalogue of Life (COL) with more than 1.8 million accepted
species names (Roskov et al., 2019). COL is governed as a
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partnership, working to support the efforts of contributors and
to raise the quality of all sections of the catalogue. Many of the
contributors, such as the World Register of Marine Species
(WoRMS) (http://www.marinespecies.org/) and the
Integrated Taxonomic Information System (ITIS, https://
www.itis.gov/), are internationally inclusive and have clear
and well-defined governance mechanisms in and of them-
selves (Costello, 2013a). The inclusion of contributing com-
munities in these efforts is voluntary and advanced by the
communities themselves. COL is widely used as a framework
for organizing species information on the web (e.g., within the
Global Biodiversity Information Facility, GBIF), and
WoRMS is used for data management by dozens of scientific
organizations (Costello et al., 2018).

Governance options for taxonomic lists

The remainder of this paper will consider the compatibility of
governance structures and approaches to the governance of
taxonomic lists.

The current governance of taxonomic lists is highly
fragmented and there are no overall governance systems for
the establishment of a single global list. Existing high-level
users of taxonomic lists, e.g., the International Union for
Conservation of Nature (IUCN) or the Convention on
International Trade in Endangered Species of Wild Fauna
and Flora (CITES), have no authority over producers of taxo-
nomic information, no influence over the application or stan-
dards of the peer review process, limited influence over pro-
cesses seeking to develop accepted lists, and are themselves
independent units in the fragmented governance system that
make independent decisions about the taxonomy they accept
for their lists. Other users of taxonomic lists, such as govern-
ment, conservation non-governmental organizations, and pri-
vate industry, act in a similarly fragmented manner, develop-
ing their own lists using their own stable of taxonomists, even
though their lists may differ from those in other, often over-
lapping, jurisdictions. Such organizations exert command and
control over the taxonomy they adopt concerning a portion of
taxa, but there is no overarching authority.

Certain segments of the taxonomic community have shown
a willingness to develop voluntary collaborative arrangements
within the overall fragmented governance structure of taxo-
nomic lists, e.g., the examples of COL and WoRMS noted
previously. However, there is limited systematic cooperation
or collaboration across many taxa. As a result, even though
coordinated internally, WoRMS, COL, and other similar ef-
forts are essentially individual governance efforts within the
larger fragmented governance system of taxonomic lists.

At a workshop in February 2020 in Darwin, Australia, the
TUBS Working Group on the Governance of Taxonomic Lists
met to discuss the potential structure and approach of a global
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governance system for taxonomic lists. A general schematic
of the potential governance system for taxonomic lists is
shown in Fig. 1. In this basic governance scheme, there are
three basic entities: clusters of taxonomic specialists (e.g.,
communities of scientists focused on a given taxonomic
group), an endorsement body that receives taxonomic lists
and endorses (or rejects) their inclusion in the global list on
the basis of evaluation of the process used to develop the
group list (not on the basis of the specific content of the group
list), and the global list itself.

In this conception of taxonomic governance, taxonomist(s)
with an interest in a group of organisms work alone or together
to establish their own lists using taxonomic standards of their
choosing. The independence of individual taxonomists is not

impeded and the process of scientific publication of
Fig. 1 General schematic of f
potential governance system for
taxonomic lists
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taxonomic treatments continues as it does today. However,
for some taxonomic specialist communities, new processes
are introduced to combine individual treatments into agreed-
upon taxonomic lists for specific taxa. These processes also do
not infringe on the scientific independence of taxonomic spe-
cialist communities producing taxonomic lists. Taxonomic
decisions are vested with specialists. The endorsement body
bases decisions about inclusion of species lists in the single
global species list on the basis of an evaluation the process
used for list development rather than of the science represent-
ed in those lists. For example, the endorsement body could
check whether the list-makers used adequate conflict-
resolution mechanisms to address disagreements between spe-
cialists (Pyle et al., 2021). As is the nature of progress in
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based on receipt and endorsement of new lists developed by
groups that continue to meet the standards of the endorsement
body.

In the proposed approach to governance of taxonomic lists
presented above, the only new feature needed to transform the
existing fragmented governance system into a system more
capable of addressing the collective action challenge of gen-
eration of a global species list is the endorsement body. The
primary role of this body in the governance system is to pro-
vide for coordination and cooperation between groups gener-
ating taxon-specific lists, thereby altering the current
fragmented governance system. Both monocentric and poly-
centric governance approaches are fully compatible with this
intended role of the endorsement body by offering opportuni-
ties for collaborative and network governance approaches that
may help overcome the challenges of credible commitment
and divergent interests and incentives among taxonomic com-
munities. Indeed, monocentric and polycentric governance
structures can have many similarities. Each allows for multi-
ple units of government, each with its own specific authorities.
In both monocentric and polycentric systems, governance
units could have their own powers to set rules that guide the
development of taxonomic lists. And in both systems, the
ultimate ability of the endorsement body to advance the goal
of'a single, authoritative list of species on Earth would depend
on its ability to gain widespread endorsement from the com-
munity of taxonomic scientists and users. But while many of
the basic structural features of monocentric or polycentric
governance systems are similar, the process of development
and the requirements for the establishment of either structure
would be quite different.

Democratic forms of monocentric governance are, at a ba-
sic level, a form of governance by mutual consent. Federalism
in its various forms is one type of monocentric governance
that may be well suited to the suggested governance model for
taxonomic lists. Federalism is generally thought of as
employing a hierarchical structure where higher levels of gov-
ernance establish generally applicable laws and rules and low-
er levels of governance establish laws and rules more targeted
to the circumstances and needs of specific segments of the
governed (Elazar, 1991). In a federal system, the endorsement
body would be granted its endorsement powers by the taxo-
nomic community through mutual consent in the form of a
written constitution. This constitution would define the rights
and authorities of both the endorsement body and individual
taxon-specific communities participating in the federal system
for governance of taxonomic lists. There is no need to set out
specific guidance on the governance approach within this fed-
eral system here—federalism is compatible with hierarchical,
as is seen in the national government of the USA; incentive-
based, as in the example of the governance system for scien-
tific names under the auspices of the International
Commission on Zoological Nomenclature; and collaborative
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governance, as in the more diffuse form of federalism used by
Switzerland (Elazar, 1991). Decisions about what governance
approaches to adopt would be up to the participants who en-
gage in the process of developing the constitutional level rules
for the federal system. The general principles for governance
of taxonomic lists provided by the IUBS Working Group pro-
vide a starting point for development of a constitution with
specific rights, duties, and constraints for individual bodies
participating in the governance system (Garnett et al., 2020).

Ultimately, a federal approach does imply establishment of
a single governance entity, the endorsement body, which is
granted a minimum degree of decision-making authority over
what is endorsed and included on the global list. In practice,
this means that communities of scientists working with spe-
cific taxonomic groups are voluntarily ceding authority to a
centralized endorsement body to make a final decision about
inclusion or exclusion of taxon-specific lists in the overall
endorsed global list. Although there is a great deal of variation
in how taxonomists may wish to grant this authority and the
extent and means by which it is exercised, ceding at least some
authority is a requirement of a federal approach. For example,
the endorsement body could have more or less direct decision-
making authority about what is included in a global species
list, or its powers could be limited to an arbitration role when
disputes arise within taxon-specific communities developing
specialist lists. Because of the nature of federalism and the
need for a formal, written constitution that establishes the rules
for the system, decisions about the level of authority and how
it is exercised must be taken before the establishment of the
endorsement body.

The need for voluntary, mutual consent puts the hard work
of developing the impetus for collective action for governance
of taxonomic lists before the development of a new gover-
nance system. Currently, as noted, governance of taxonomic
lists is fragmented, with strong governance bodies for some
taxa and weak or no governance bodies for others. A process
of establishing a federal system would require participation of
all of these communities, even where they currently have di-
vergent interests, as well as a means of engaging scientists in
taxa that currently have little or no formal organization. If
there are not significant levels of participation across the tax-
onomic community in the process of developing the gover-
nance system, then the system will fail for lack of commitment
from a minimum number of interested parties. Exactly what
level of participation is needed to develop a credible gover-
nance system that alters rather than simply adds to the existing
fragmented system is unknown. That this effort must take
place before the establishment of the new governance system
requires an approach to overcoming the very collective action
failures that result in the current fragmented governance
system—Iack of credible commitment and divergent incen-
tives. While the prospect of a mutually beneficial system
may be enough to encourage participation from many groups,
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others may see little benefit of investing in development of a
system with an unknown outcome.

In contrast, a polycentric governance approach would
avoid the challenge of gaining endorsement for a system of
governance for taxonomic lists before the creation of the gov-
ernance mechanism, at least in part. A polycentric governance
approach does not require the explicit agreement on constitu-
tional rules to establish the endorsement body. In a polycentric
approach, there is no requirement that the endorsement body
have explicit authority over any other taxonomic body. The
endorsement body is independent from other groups develop-
ing taxonomic lists for specific taxa and these groups are in-
dependent from the endorsement body. However, the goals of
these bodies overlap. Individual taxonomic communities want
their taxonomic lists recognized by users of taxonomy and the
endorsement body wants lists of all taxa for incorporation into
an authoritative global list. Because of this, taxonomists, their
communities, and the endorsement body have an incentive to
cooperate rather than compete so that both may achieve their
overall goals: scientific advancement, community recogni-
tion, and improved outcomes for users of taxonomic lists. In
a polycentric governance system, the endorsement body
would seek to leverage this overlap in interests to develop de
facto authority (in contrast to the de jure authority granted in a
federal system via constitutional rules) to accept and endorse
lists generated by taxonomic groups.

Within a polycentric system, individual units of authority
use three basic mechanisms to influence one another: cooper-
ation, competition, and coercion (Carlisle & Gruby, 2019;
Heikkila et al., 2018). Cooperation is used where two or more
units in a system derive mutual benefits from working togeth-
er. Competition between units for resources and other incen-
tives can drive innovation and influence cooperation.
Coercion is used between units with real or perceived power
differences to influence behavior in line with the preferences
of one unit over another. Many polycentric systems will also
have mechanisms for conflict resolution to allow participants
to address conflicts without undermining the system as a
whole.

In order to establish a polycentric system successfully, it
would be necessary for the [UBS Working Group and the
eventual endorsement body to establish significant levels of
trust with existing specialist taxonomic communities; existing
developers of aggregated species lists, e.g., COL and
WoRMs; and with the users of taxonomic information, e.g.,
CITES and the Convention on the Conservation of Migratory
Species of Wild Animals (CMS). The de facto authority of the
endorsement body is a product of its ability to gain the coop-
eration of existing taxonomic bodies to populate the global list
on the one hand, and its ability to gain the cooperation of users
of taxonomic data to demonstrate the utility of the global list
on the other. Therefore, the need to engage the communities
that develop and maintain existing taxonomic lists is not
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avoided in a polycentric approach. Intensive collaboration in
the process of developing the endorsement mechanism is nec-
essary to establish trust between the groups that create taxo-
nomic lists for taxa and the endorsement body. Such a collab-
orative process may also enhance the likelihood of adoption of
the global list by users of taxonomy because it will increase
trust in the product. In addition, the need to engage users is
more acute because without such cooperation, the endorse-
ment body is unlikely to establish and maintain the incentives
necessary to coerce participation in the governance system
over time, or out-compete other aggregators of taxonomic lists
that may have similar goals.

While the collaborative and community-building impera-
tives are probably just as intense for polycentric governance as
for federalism, polycentric governance does not involve indi-
vidual units ceding any actual authority to the endorsement
body. Thus, a polycentric approach may be less threatening to
established communities that generate taxonomic lists and
aggregators of these lists, such as COL. Overall, a polycentric
governance system is less disruptive to the current status quo,
where individual groups propose taxonomic lists according to
their own standards. With federalism, these groups would
need to participate in the development of a set of rules for list
aggregation by the endorsement body and voluntarily cede the
authority to make decisions about list aggregation to this
body. In a polycentric system, the endorsement body can only
encourage and coerce participation in the global list by com-
munities that generate taxon-specific lists. Individual commu-
nities are free to do as they please, including pursuing alterna-
tive approaches to list aggregation should the endorsement
body not meet the needs of a given group. The governance
system is more flexible; communities participating in the sys-
tem for generating the global list may come and go over time
as different taxonomic specialist communities and organiza-
tions form and dissolve. The authority of the endorsement
body in a polycentric system would derive, not from a volun-
tary set of constitutional rules, but from its ability to maintain
trust of both producers and users of taxonomic information
over time and by increasing the use, visibility, and consistency
of taxonomic information. If this trust results in widespread
adoption of the endorsed global list, producers of taxonomic
information will have strong incentives to adhere to the rules
of the endorsement body in how they approach the develop-
ment of taxon-specific lists.

Conclusion

The lack of a governance system for the development and
acceptance of a single, global species list has been identified
as a problem that causes conflicts between individual taxono-
mists and communities of taxonomists working within specif-
ic taxa and sows confusion among users of taxonomic lists
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(Garnett & Christidis, 2017; Thompson et al., 2021).
Fragmentation in governance causes these problems because
there are no mechanisms in place to require one taxonomist or
group of taxonomists within a taxonomic community to take
one another into account when making decisions about syn-
onymy and classification of species, e.g., decisions about spe-
cies concepts and hypotheses about species boundaries. The
result is the potential for multiple, scientifically sound species
lists for a given taxon, forcing users of taxonomic information,
who are often not taxonomists themselves, to make decisions
about which species list to adopt. Examples of this problem
and its consequences are offered by Garnett and Christidis
(2017) and the other papers included in this special issue.

Fragmented governance of taxonomic lists results in col-
lective action failures and a poorly functioning knowledge
commons. Lack of coordination by actors within the system
undermines the value of taxonomic lists for conservation,
medicine, and other endeavors. Development of a new gover-
nance system could allow taxonomists to overcome existing
collective action failures, increase the utility of taxonomic
information for the users of lists, and increase the impact of
taxonomy on society.

We suggested two basic models of governance to help
overcome the collective action failures apparent in the
fragmented structure to governance taxonomic lists, namely,
monocentric governance, especially through some type of fed-
eral approach, and polycentric governance. Each of these
models has precedent in taxonomy. The ICZN uses a highly
collaborative federal structure to regulate scientific names of
organisms. A central, elected body maintains the codes for
nomenclature and administers a dispute resolution mecha-
nism. The taxonomic community as a whole has voluntarily
agreed to follow these rules and implements them in their day-
to-day work. When conflicts arise, the Commission publishes
opinions in its journal, the Bulletin of Zoological
Nomenclature, where they can be freely accessed and debated
by the taxonomic community to resolve disputes. In the area
of taxonomic list making, COL is an example of a working
polycentric governance structure. Here, individual taxonomic
communities voluntarily participate in COL, generating
taxon-specific species lists. The COL sets basic standards for
inclusion of lists in its database, but the independent contrib-
utors to COL, e.g., WoRMS and ITIS, have their own inde-
pendent governance structures.

Because these models of governance are already accepted
by many taxonomists, the adoption of either federal or poly-
centric structures may provide a minimally disruptive way
forward for developing a system of governance for taxonomic
lists. Ultimately, the best governance system for taxonomic
lists will be the one that the taxonomic community is prepared
to accept. This and the other papers in this special issue take a
first step in mapping out the “why”” (Hobern et al., 2021; Pyle
et al., 2021; Thiele et al., 2021; Thomson et al., 2021) and
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“how” (Conix et al., 2021) of governance of taxonomic lists.
The next step is to move from concept to development of a
governance system that can overcome collective action bar-
riers in the way of creation of a well-functioning knowledge
commons for taxonomic lists and continual refinement of a
single, accepted global species list. Doing so will require a
global, collaborative process to select a governance structure
and an approach to develop a set of rules consistent with the
selected approach. The IUBS Working Group on the
Governance of Taxonomic Lists provides an impetus to this
process. Its mandate is to begin the discussion among taxon-
omists and initiate a community-driven collaborative process
based on a set of principles designed to protect scientific free-
dom while increasing the reach and influence of taxonomy in
society (Gamett et al., 2020). Ultimately, the success of this
effort will depend on broad acceptance among taxonomists
that the benefits of collective action are great enough to justify
the effort of establishing a new governance regime.
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