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The Big Normate Does Not Exist:
Hegel, Lacan, and Disability

A. Tyler Jorn *

1. The constitutive role of disability in the process of subjectivisation

Lacan’s early theory of the mirror stage describes the process by which an infant (which is
not yet a subject) begins to build up an imaginary self-identification — a proto-'ego’ or T — through
a process, not of truthful recognition, but of fictive misrecognition. Put simply, the relative
wholeness and autonomy of the entity reflected in the mirror presents a phantasmatic ideal, an
‘imago’, which belies the infant’s experiences of bodily incompleteness, fragmentation, clumsiness,
and incapacitation. Though the ‘little man’ remains ‘trapped in his motor impotence and nursling
dependence’, Lacan writes, he nevertheless discovers in the mirror a ‘specular image’ which will
serve throughout life as the substrate or root-rock’ of all those secondary identifications by means
of which he will progressively ensconce himself within the socio-symbolic order as a libidinally
‘normal’, mature subject.1 Crucially for Lacan, however, this ego-form is constitutively unattainable,
a mere ‘ideal-T’; it is situated ‘in a fictional direction that will forever remain irreducible for any single
individual or, rather, that will only asymptotically approach the subject's becoming, no matter how
successful the dialectical syntheses by which he must resolve, as I, his discordance with his own
reality’.2 The ego, in short, is the object of a never-ending fundamental project by which the subject
desperately tries to overcome the ineliminable lack at the heart of its own being. No matter how
complete or successful this ego becomes, it can only ever approximate (‘approach asymptotically’)
the desired state of originary perfection.

Three points of clarification are in order. First, the state of wholeness represented by the
image in the mirror is apprehended, never as such, but always only negatively, in the form of
its absence; it is a retroactive (nachtrdglich) construction which comes into being in the act of
egoic misrecognition itself. What the infant discovers in the mirror, in other words, is not the
solution to a problem but rather the problem itself, one that did not exist until it was presented in

the form of its solution — not unlike the way in which falling in love creates the very unhappiness

*  FLIFRE K RRE IS, Tsukuba Gakuin University

1 Jacques Lacan, Bruce Fink (tr.), The Mirror Stage as Formative of the I Function as Revealed in Psychoanalytic
Experience’, in Ecrits: The First Complete Edition in English, (New York: W. W. Norton & Company, 2006), 76.
2 Ibid., 76.
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that subsequently determines the meaning and truth of the entire past history of one’s current
relationship (or, as Lacan would say, that ‘quilts’ the relationship). So far from being a source of
inner peace, the ego is rather a lure that keeps the subject trapped in a cycle of perpetual insecurity
and dissatisfaction. Second, this initial problem first conjured by the appearance of the spectral
image is not one of mere empirico-physical imperfection or inadequacy, but rather concerns the
very phenomenality of embodiment as such. As Shildrick writes, precisely because the infant
is psychically exposed from birth to ‘images of castration, mutilation, dismemberment’, and the
like, i.e., ‘imagoes of the fragmented body , it follows that the ‘stability and distinction of normative
embodiment’ demands ‘a re/suppression of the dis-integration which belongs to the subject as
embodied’, and a corresponding ‘lifelong desire to recognise oneself, and to be recognised as a
unified and stable self .3 Third and finally, the emergence of this (retroactively constituted) problem
of embodiment is both conceptually isomorphic with and temporally proximate to the way in which
the subject emerges as a subject of lack in the process of socialisation qua integration into the socio-
symbolic (i.e., linguistic) order — or, expressed in psychoanalytic terms, as (symbolically) ‘castrated’.
Subjectivity proper, i.e., as constituted by desire, is born in the recognition of the desire of the
(m)Other, i.e., in the child’s awareness that it is not the exclusive object of the (m)Other’s attention
(I cannot recognise myself as recognised by another until and unless I am not the sole focus of her
attention; being looked away from is the a priori condition of being looked at). What the subject
is always trying to recover — that which constitutes the cause of its desire — is the ‘lost object’,
the constitutively absent “Thing-in-itself, ‘das Ding', which first appears at the moment when the
(m)Other’s desire reveals itself to be the desire of/for another.

Taking these three points together allows us to draw two important conclusions. First, it must
be said that the process of ego-formation is ontologically correlated with a traumatic confrontation
with disability, now properly understood as the dis-integration intrinsic to embodiment as such; the
image in the mirror is the spectral negation of the infant laid bare in the ‘organic inadequacy of [its]
natural reality’.4 What is more — and to repeat — the spectral image, this root-stock’ of subsequent
identifications, insofar as it elicits this impotence and inadequacy in the very process of (seemingly)
rectifying it, cannot but fail to deliver on the promise of full integrity which it holds out: every
imaginary embellishment serves only to expose further embellishment-requiring imperfections, ad
infinitum (a phenomenon which is evident from even the most parochial experience of seeing one’s
reflection in an actual mirror). Lacan’s own choice of example is unusually apt here. Lacan describes

how he has often had the occasion

to reflect upon the striking spectacle of a nursling in front of a mirror who has not yet mastered
walking, or even standing, but who — though held tightly by some prop, human or artificial (what,
in France, we call a trotte-bébé [a sort of walker]) — overcomes, in a flutter of jubilant activity,

the constraints of his prop in order to adopt a slightly leaning-forward position and take in an

3 Margrit Shildrick, Embodying the Monster: Encounters with the Vulnerable Self (London: SAGE Publications, 2002), 79-80.
4 Lacan, The Mirror Stage’, 77.
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instantaneous view of the image in order to fix it in his mind.5

In other words, the image which the infant fixes in her mind’ as the raw material for subsequent
ego-curation is one whose integrity is already compromised by a vulnerability which the eventual
removal of the walker will only displace and defer, never overcome.

Second, there is every reason to think that the disclosure of the inadequacy of embodiment
elicited by the identificatory misrecognition of/in the spectral image not only accompanies the
process of castration but indeed is fundamentally and irreducibly linked to it. The subject, that
is, cannot but discern that the constitutive impotence and instability exposed by the image are
somehow deeply implicated in its failure to secure the unmediated desire of the (m)Other. What
this means is that the lifelong project of curating the ego-ideal has a twofold significance: the
phantasy of full jouissance is concomitant with the phantasy of total emancipation from the finitude
of embodiment, i.e., from disability. The ego that would be the sole object of the (m)Other’s
attention and affection would also and necessarily be one unburdened by limits to what it can do.
‘The illusory ideal whole of the non-disabled” subject, Dan Goodley writes, ‘is sustained by the
localisation of lack in the disabled body: there is castration, not here'.6 Or as Tobin Siebers nicely
puts it, ‘the body posited by social constructionism is a body...infinitely teachable and adaptable’.
This perfectly able body ‘is a prop for the ego, a myth we all accept for the sake of enjoyment, for we
all learn early on, as Lacan explains, to see the clumsiness and ineptitude of the body in the mirror
as a picture of health — at least for a little While'.7 In short, the road to boundless love is paved with

dreams of absolute freedom.
2. Disability as the ‘master trope of disqualification’

What we have been calling the ‘(m)Other’ has a strictly formal rather than empirical status.
It refers not to any actual others — and certainly not to any actual mothers — but rather to a deep
structure of (socio-)psychical subjectivity as such. Put simply, the (m)Other signifies that from
which ultimate satisfaction qua full, unmediated love and attention are sought, that which enfolds
the promise of das Ding within itself. Insofar as this “Thing’ is constitutively lost, however, the
(m)Other is also inextricably bound up with the source or agency of the manifold prohibitions
which render it inaccessible, i.e., the source of ‘the Law’ in the most general sense, what Lacan
sometimes calls the ‘Nom-du-Pére', the name/no of the Father qua Law-giving authority (zom and
non are homophones in French). To repeat, ‘Mother’ and ‘Father’ denote not any ‘real persons here
but rather abstract functions or positions which structure the socio-symbolic order itself (though
these functions may well be, and often are, carried out by actual mothers and fathers in real life).
In other words, the Other (or ‘Big Other’) is itself ontologically and irreducibly contradictory —

fractured, dis-integrated, ‘barred’. Dangling out the promise of a fulfilment to which it forever denies

5  Ibid., 75-6.
6 Dan Goodley, Disability Studies: An Interdisciplinary Introduction (London: SAGE Publications, 2011), 132.
7 Tobin Siebers, Disability Theory (Ann Arbor: The University of Michigan Press, 2008), 60.
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access, it is the engine of a desire which is condemned to perpetual oscillation between fawning
obedience and the temptation to anarchic transgression.

The Lacanian concept of the Other is roughly equivalent to what Rosemarie Garland-Thomson
calls — drawing attention to its norm-generating and normalising functions — the ‘normate’. As she
puts it, the normate ‘usefully designates the social figure through which people can represent
themselves as definitive human beings'.8 As a social figure rather than a sociological category, the
normate — or what we might call, playfully echoing Lacan, the ‘Big Normate’ — is not an empirical
collection of really existing people but a structure governing how subjects relate to other subjects.
It is true, of course, that certain really existing people seem to belong to the Normate more than
others, but the important thing to grasp is that this is true for everyone equally, qua subject. The
Normate is not a club to which a few unlucky souls are denied membership; one cannot be ‘in” or
‘out of the Normate in this sense. The Normate is rather that to which the subject remains always
and forever extimate vis-a-vis others who cannot but appear to it either as privy to a jouissance to
which it is denied access or else as somehow complicit in such denial. Thus if the Normate names
‘the constructed identity of those who...can step into a position of authority and wield the power it
grants them’, we should not take this to mean that one is ever in a position to fully own this identity
oneself; it is always and necessarily the authority of another. This is what Lacan is getting at when
he says, obscurely, that the Other does not exist. The Other/Normate is an ‘illusory, ideological
entity, ‘an image that dominates without material substance, a phantom “majority” opposed to an
overwhelming and equally illusory “minority"'.9

The Normate, then, and crucially, is always encountered in the form of a barrier which the
subject must negotiate in pursuit of an authority and acceptance which remain forever out of reach.
On the basis of what we have outlined above, it should by now be clear that the name for this barrier
is, in a word, disability. If the Normate, as Garland-Thomson argues, is ‘the figure outlined by the
array of deviant others whose marked bodies shore up the normate’s boundaries’,10 then ability, as
Tobin Siebers succinctly puts it, ‘is the ideological baseline by which humanness is determined. The
lesser the ability, the lesser the human being’.11 These (phantasmatic) ‘definitive human beings’
circumscribed by this barrier are those whose infinite poietic plasticity and perfect wholeness and
stability are the ideal and model of all ego-formation. This is likewise what Mitchell and Snyder are
getting at when they describe disability as the ‘master trope of human disqualiﬁcation'.12 Although
they are more interested in the ways in which disability functions in narrative representation (qua
‘narrative prosthesis’), their underlying theoretical assumption is more radical. ‘For all populations’,

they claim, ‘physical and cognitive limitations constitute a baseline of cultural undesirability from

8 Rosemarie Garland-Thomson, Extraordinary Bodies: Figuring Physical Disability in American Culture and Literature (New
York: Columbia University Press, 2017), 8.

9 Ibid., 32.

10 Ibid., 8.

11  Siebers, Disability Theory, 10.

12 David T. Mitchell and Sharon L. Snyder, Narrative Prosthesis: Disability and the Dependencies of Discourse (Ann Arbor: The
University of Michigan Press, 2000), 3.
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which they must dissociate themselves’.13 This unambiguous indictment of ‘all populations’ suggests
that there is something primordially disturbing about disability which subtends the specificity of
every particular socio-cultural construction of disability, such that ‘physical or cognitive inferiority
has historically characterised the means by which bodies have been constructed as “deviant’”.M

To describe disability as the master trope of human disqualification is to posit that ‘disablisation’
is the logic of social exclusion as such: exclusion is accomplished through ascriptions of disability,
while counterclaims to participation in full humanity almost always involve challenging or disproving
such ascriptions. One important implication of this is that the recuperation of a given marginalised
identity is usually accomplished through a procedure of decoupling from another identity which
henceforth assumes the excluded status of the former. This is evident, Mitchell and Snyder argue,
from the fact that as feminist, race, and sexuality studies sought to unmoor their identities from
debilitating physical and cognitive associations, they inevitably positioned disability as the “real”
limitation from which they must escape’.15 Even within disability communities themselves the
same dynamic of recuperation-through-exclusion plays itself out, for example, in the way in which
disabled people are routinely forced to exploit ‘institutionally enforced hierarchies of disability’
which presuppose a rank ordering of disabilities according to their degree of assimilability. For
example, it is often noted that ‘the fate of people with physical disabilities has often depended upon

their ability to distance themselves from their cognitively disabled peers’.16

3. Disability and concrete universality: the constitutive exception

Thus far we have been sketching out the rough contours of an ontology of disability which
can be summarised in two key points. First, disability was seen to be a basic structural feature
of subjectivity qua irreducible component of desire. It manifests itself in the form (for the most
part unconscious) of an ineliminable limit — what the German philosopher Johann Gottlieb Fichte
calls a ‘check’ (Anstof) — on the subject’s power to master its own fate. Disability is a constitutive
inadequacy which the subject is always already in the process of struggling to overcome in and
through its project of curating an ego-ideal whose seamless integrity, stability, and autonomy attract
and hold the full, unmediated attention and loving acceptance of the Other. As Lennard Davis
writes, ‘The disabled body, far from being the body of some small group of victims, is an entity
from the earliest of childhood instincts, a body that is common to all humans’.17 Expressed in a
different idiom, insofar as Lacan at least partially assimilates the Other to God,18 we might say that
the project of ego-formation can be re-cast in terms of what Sartre describes as the fundamental

project of becoming God qua (impossible) endeavour to establish ourselves as the foundation of

13 Ibid., 3.

14 Ibid., 2 (my emphasis).

15 Ibid.

16 Ibid., 3.

17  Cited in Shildrick, Embodying the Monster, 80.

18 See Slavoj Zizek, ‘The Big Other Doesn't Exist, Journal of European Psychoanalysis (Spring—Fall, 1997).
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our own nothingness. Subjectivity or ‘being-for-itself is defined, Sartre says, by desire in the sense
that the subject wants to take over the ‘impermeability and infinite density’ of nature or ‘being-in-
itself, i.e., wants to ‘escape from contingency and facticity’ and thus ‘be its own foundation’.19 The
‘fundamental value” animating all human life is thus ‘the in-itself-for-itself, the ideal of an absolute
permanence and stability of being to which ‘we can give the name “God™. Simply put, ‘human-
reality’ is ‘fundamentally the desire to be God’.20 Desire accordingly signifies the subject’s attempt
to reacquire the lost object by obliterating any distance or distinction between the Other and
itself. To do so, however, demands an ‘escape from contingency and facticity’, the annulment of all
limitation, permeability, and vulnerability — the ascension to absolute freedom qua simultaneous and
instantaneous realisation of all possibilities.

Second, and consequently, disability was seen to be the logic of all social exclusion. If the
Normate represents the ideological ideal of human plenitude, and if ability is the name of that self-
constituting boundary behind which the Normate sequesters and regulates itself, it follows that
ability is the index of one’s participation in humanity, such that to dehumanise another person is
always to implicate him or her — somehow and to whatever extent — in a negation of the power
to engage in that primordial struggle against one’s natural instability, vulnerability, etc. which
constitutes the essence of ‘human-reality’. It is important to grasp this in its full significance:
disability represents the impossibility, not simply of recovering the lost object, but more profoundly
of fully engaging in the struggle for recovery at all. 1t is, of course, commonplace to deny desire to
disabled people, but this is here meant in a fully ontological rather than a merely ontico-empirical
sense. It is not simply that disabled people lack sexuality, etc. (this is of course false, but beside
the point here), but instead that to be marginalised or excluded as disabled is to be denied desire
as such, in that what is being ascribed is an insurmountable limit to one’s ability even to fantasise.
In other words, one’s physical and/or cognitive differences are held to make it impossible even fo
let oneself be duped by the ideal of an ego whose immunity to all ‘contingency and facticity’ might
secure the infinite love of the Other. Human-reality is defined by the power, not actually to become
God, but rather to pursue God, and to be (defined or excluded as) disabled is to be compelled to
resign oneself to the hard fact of the futility of this pursuit and the illusoriness of ultimate jouissance,
i.e., to the ineluctability of castration. This is precisely what it means to say that the Normate is the
baseline for inclusion in humanity. To be empirically constituted as disabled is to be dehumanised
qua denied the ‘definitive’ human phantasy of merging with the Other by becoming the ground of
one’s own being. One is human just to the extent that one is able to dream the impossible.

Julia Kristeva is not wrong, then, when she invokes an ‘isolated world of disability’ — ‘another
world, an antiworld, the world of disability cut off from the World'.21 The point is not that the

19 Jean-Paul Sartre, Sarah Richmond (tr.), Being and Nothingness: An Essay in Phenomenological Ontology (New York:
‘Washington Square Press, 2018), 735.

20 Ibid., 747.

21 ]Julia Kristeva, Jeanine Herman (tr.), Liberty, Equality, Fraternity, and...Vulnerability’, Women's Studies Quarterly, Vol. 38,
No. 1/2, ‘Citizenship' (Spring/Summer, 2010), 254. See also Josh Dohmen, ‘Disability as Abject: Kristeva, Disability, and
Resistance’, Hypatia, Vol. 31, No. 4 (Fall, 2016), 762-78.
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‘really’ (empirically) disabled inhabit a kind of ghetto-(anti-)world to which the really’ abled have
banished them (sociologically speaking, of course, and to repeat, this is frequently the case), but
rather, and more fundamentally, that ability just is the most general operator of the Normate’s logic
of inclusion/exclusion, that which polices the boundary that circumscribes the ideological domain
of ‘definitive human beings'. Disability is implicated a priori in every gesture of exclusion; it is the
name of the Outside ejected in and through the Normate's self-constituting sequestration. This notion
of an antiworld inhabited by the less-than-fully-human - of a group whose particularity consists
entirely in its passive constitution as the wholly negative other excreted by the active self-defining/
enclosing of another group — can be further clarified with reference to the Hegelian/psychoanalytic
concept of concrete universality, or what Kisner terms the ‘constitutive exception’, meaning an
exception without which the rule that excepts it could not exist. Such an exception is ‘oxymoronic’,
Kisner explains, in that it ‘cannot be merely excluded from the universal because the universal is
constituted through it, and yet at the same time it cannot be included within the universal because
of its very exceptive Character.’22 In ordinary life, of course, it is the rule, not its exceptions, which
we take to constitute the universal (e.g., all chairs must partake of some universal ‘chairness’ which
allows us to distinguish them from all other things in the world that are not chairs). The idea of the
constitutive exception flips this reasoning on its head. It refers not to any mere ‘abstract universal’
qua sterile property which, like the Cartesian cogito, is equally present in all particulars, but rather
to something which, as Zizek puts it in The Puppet and the Dwarf, is

opened up by the symptomatic void in the order of Being, by the necessary inconsistency in
its structural order, by the constitutive presence of a surnuméraire, of an element which is
included in the totality of Order, although there is no proper place for it in this totality, and
which, for this very reason — since it is an element without further particular specifications —

professes to be the immediate embodiment of the Whole.23

The classic example here is that of the German and the Jew under Nazism. As McGowan nicely
summarises it, ‘The attempt to assert German particularity establishes an opposition between two
particulars (German and Jew), but one of these particulars must take on the form of the universal in
order to define the other. In an ironic twist, however, it is not the German’ but rather the opposing
particular, the Jew, which ‘comes to act as universal because it provides the basis through which
one can identify oneself as a German'.24

Now if what we have argued above is true, it is difficult to avoid the conclusion that disability
is the ultimate constitutive exception, the master exception that constitutes the inner truth of
every other. If it is indeed ‘those who are excluded, with no proper place within the global order,

who directly embody the true universality, who represent the Whole in contrast to all others who

22 Wendell Kisner, ‘The Concrete Universal in Zizek and Hegel, International Journal oniéek Studies, Vol. 2, No. 2 (2016), 13.

23 Zizek in ibid., 5, 13.

24 Todd McGowan, Emancipation After Hegel: Achieving a Contradictory Revolution (New York: Columbia University Press,
2019), 1934.
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stand only for particular interests’, then disability, as the denial of the very nihilation constitutive of
existence — a kind of premature death, an externally imposed fixity of being which Kills the desire for
the in-itself-for-itself (= God) - is nothing if not the most radical universality’.25 ‘Is nothing' — that is
to say, in the eyes of a Normate which is itself nothing outside of its omnipresent gaze, the universal
can only ever appear as pure negation, nullity. Just as the Nazi ‘philosopher’ Alfred Rosenberg could
only describe Jewishness as an ‘anti-race’ — the absence of a distinct racial identity26 — S0 too can
the Normate only articulate its particular identity (viz., its investment in the phantasy of a limitless
potentiality-for-being) by opposing itself to another particular which it ejects out of the process of its
own self-sequestration, one which has only a negative and opposing (non-)identity: the ‘dis-abled’.
This example is useful in that it draws much-needed attention to the political dimension of
universality. As Kisner notes, the power of the concrete universal lies in the fact that it alone is
in a position to expose the hypocrisy — the mere one-sided particularity — of every purportedly
abstract universal. Only the concrete universal is in a position to say, ‘The former universal...is a
false universal, not because it excludes us and we demand recognition, but because by excluding
us it fails to be truly universal'.27 In doing so, it exposes the contradiction inherent in every abstract
universal as such (i.e., as dependent upon what it excludes), which in turn opens up the possibility
of a political project focused no longer on this or that particular demand, but on the universal claim
that resonates in every demand.28 Put in other words, the constitutive exception is, in Hegelian
jargon, ‘singular’ rather than merely particular; it is a ‘particular-become-universal as opposed to
just another particular which could be set off against other particulars as so many ‘special interests’.
For this reason, ‘the constitutive exception is the singularity which, as self-relating universality, is
the concrete universal that can inaugurate a new beginning’.29 Such a new beginning would not be
like the reactionary pseudo-beginnings of fascism, Stalinism, etc., which marshal a false universality
in the service of the hegemonic domination and destruction of other particulars; there is no way
for the figure of the asylum seeker, the disabled, etc. qua singular to assume vis-a-vis another the
position and status of the Nazi vis-a-vis the Jew, insofar as these figures acquire their identity only
and precisely in the way in which they expose the sham universality of the special interests that
eject them. But nor would it mean, as Kristeva advocates, simply encouraging non-disabled people
to acknowledge their own irreducible vulnerabilities.3o It would rather — at least this is the hope —
be one that could, by laying bare the inherent failure of the universal itself, serve to mobilise what
7izek calls a ‘political logic of the excess constitutive of every established Order',31 and thus to open
up entirely new ways of thinking about humanity and human freedom as such. The claim ventured

here is that disability might constitute the axis — a little tilted, to be sure — around which such a new

25 Kisner, The Concrete Universal', 13-14.
26 McGowan, Emancipation After Hegel, 194.
27 Kisner, The Concrete Universal', 14-15.
28 Zizek in ibid., 15.

29  Ibid., 26.

30 See Dohmen, Disability as Abject’, 764.
31 Kisner, The Concrete Universal', 16.
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political logic might turn.
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America’s Mark on Global Biodiversity Protections:

The Legacy of the United States Endangered Species Act of 1973

Nathanial Gronewold *

Abstract

December 2023 will mark the 50th anniversary of the passage of the 1973 Endangered Spe-
cies Act of the United States. At the time of its passage, the U.S. Endangered Species Act (ESA)
was far and away the most comprehensive piece of legislation ever enacted to halt and reverse ris-
ing rates of species extinction and biodiversity loss. Other nations emulated the ESA in their past
and present endangered species laws and regulations, even as late as 2019, leading to the eventual
emergence of a set of global standard practices for species and habitat protections that endure
to this day, practices with obvious American roots. This study demonstrates how America’s 1973
Endangered Species Act had a profound influence on endangered species protection practices in
other countries, with the ESA essentially becoming a template for other national and provincial gov-
ernments to follow when considering their own endangered species management protection pro-
grams. The ESA’s emulation by other polities is indicative of the degree to which the United States
has greatly impacted and continues to influence global environmentalism.
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Introduction

In January 1973, an initial draft version of the United States Endangered Species Act was
brought to the floor of the U.S. Congress. According to the historical archives of the U.S. House of
Representatives, lawmakers would spend the next 12 months debating and revising the Act before

agreeing on its basic form and function. In December 1973, a finalized version of the Endangered
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Species Act passed the Senate with near unanimous approval. On December 20, 1973, the U.S.
House of Representatives approved the Act with overwhelming bipartisan support, voting 355 to 4
in favor of its passage and sending the bill to President Richard Nixon for his signature. President
Nixon signed the U.S. Endangered Species Act into law on December 28, 1973, per congressional
records.

At the time of its passage, the U.S. Endangered Species Act (ESA) was the most comprehensive
piece of legislation addressing protections for wildlife and their habitats ever enacted. Over the next
several years, other governments at the state, provincial, and national levels would follow America’s
lead. These laws were either designed for the same purposes as the ESA or as instruments through
which governments planned to implement the United Nations Convention on International Trade
in Endangered Species of Wild Fauna and Flora (CITES), a multilateral environmental treaty that
preceded the ESA and which the ESA itself references. The Wildlife Act of Ireland was enacted
in 1976 (and later amended in 2000). Norfolk Island, then a self-governing territory of Australia,
passed its own Endangered Species Act in 1980. The United Kingdom enacted the Wildlife and
Countryside Act in 1981. The Canadian province of Manitoba passed its Endangered Species
and Ecosystems Act in 1990. Australian central government lawmakers enacted that nation’s
Endangered Species Protection Act in 1992. Lawmakers in the Philippines adopted Republic Act
No. 9147 in 2001. Canada’s central government implemented the Species at Risk Act in 2002. And
more recently, Uganda’s legislature enacted the Uganda Wildlife Act in 2019. Written above is not
a comprehensive list of national and subnational endangered species laws that followed the 1973
ESA. Japan's national government enacted the Act on Conservation of Endangered Species of Wild
Fauna and Flora (ACES) in 1992, the same year member states of the United Nations adopted the
Convention on Biological Diversity. Japan's ACES law entered into force in early 1993.

Enforcement of the ESA is handled through the U.S. Department of the Interior, further
delegated to the U.S. Fish and Wildlife Service (FWS) and the National Marine Fisheries Service.
The ESA directs the Secretary of the Interior to carry out assessments of native plants and
animals to determine their status in the wild. The Secretary is directed to determine, based on
these assessments, whether a species is threatened with possible extinction or at risk of imminent
extinction, and then accordingly list such categorized species as “threatened” or “endangered” in
accordance with ESA procedures. The law then directs the Secretary to identify habitat critical
to the survival of a species, and then draft a plan for the protection of such critical habitat as
deemed necessary to ensure a species is saved from extinction. The process must be transparent
and made available for the public to review and comment on. The general public is also invited to
propose species for listing and protection. The U.S. Endangered Species Act is also remarkably
international in scope. The ESA specifies that the Department of the Interior is to cooperate with
foreign governments in pursuing endangered species conservation. The ESA explicitly mentions
Japan, Canada, and Mexico as nations with which the United States must cooperate on biodiversity
protection, and the law even directs the Secretary of the Interior to inform foreign governments of
listing decisions regarding species also existing in foreign territories. Foreign governments are also

invited to comment on the listing decisions proposed by the U.S. Department of the Interior. The
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law also says that the ESA is the vehicle through which the United States Government will enforce
provisions of the CITES multilateral environmental treaty.

With slight variations, this general species management approach as outlined above is repeated
in form and function in other nations’ endangered species protection laws at the state, provincial,
and national levels. There are important distinctions to be highlighted between other governments’
species protection acts and the ESA. However, a review of specific examples of legislation that
followed the 1973 ESA demonstrates how the United States has had a profound influence on the way
the world pursues measures to slow or halt the alarming decline in global biodiversity witnessed
today. What follows is a demonstration of how America has shaped the foundation of worldwide
endangered species management and conservation, and how this influence is likely to endure for
decades to come as governments and the global community struggle to halt the alarming decline in

global biodiversity scientists are documenting daily.

Methods

This paper explores the degree to which other nations have emulated the letter and spirit of the
U.S. Endangered Species Act, and how that landmark bill has essentially forged part of the world’
s approach to endangered species management and biodiversity protections since its enactment.
This review begins with a look at how a portion of the existing academic literature interprets the
legacy of the ESA. Next, endangered species legislation as enacted by governments in Australia,
Canada, Ireland, the Philippines, and Uganda are assessed to determine just how similar they are to
America's ESA. Complete texts of legislation were downloaded from official government websites.
Where only PDF file versions of legislation were made available, these files were converted into
Word format using Adobe’s online PDF-to-Word conversion tool to enable a more thorough textual
analysis and comparison. Endangered species trade laws as enacted by the United Kingdom, New
Zealand, Nigeria, and Singapore, as well as CITES and the United Nations Convention on Biological
Diversity (CBD), were reviewed separately and in addition to other examples of national legislation
to provide a more comprehensive picture of the world's approach to biological diversity protection
and its roots in American legislation. This initial cross-analysis is limited to English speaking
jurisdictions, but Japan's ACES law was reviewed in its original Japanese and in English translation
(as translated by the author or the online service Japanese Law Translation) to assess the degree to
which Japan's own landmark species protection law may have been influenced by earlier protection

models pioneered by the U.S. Endangered Species Act.

Legacy of the Endangered Species Act—Differences to Other Acts or Approaches
Science has demonstrated how biodiversity itself, or the mere existence of biodiversity, is of

direct benefit to humans. Recent research reveals how bird species richness strongly correlates to

people’s sense of well-being. In areas of Europe where bird populations were found to be the most

biodiverse, humans living in these same areas reported higher average rates of contentedness and
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life satisfaction compared to areas of comparatively poor bird species richness (Methorst et al.,
2021). The correlation between bird biodiversity and life satisfaction in Europe is so strong that
the additional quantifiable measure of happiness reported by people living in the mere presence of
greater bird biodiversity increased in a similar way as if those same individuals enjoyed increases in
their incomes (ibid).

Thus, governments endeavor to prevent species’ extinctions because of the widely held and
confirmed belief that species richness and greater biodiversity are of benefit to humans. The U.S.
Congress states this explicitly in the introduction to the ESA and its contents, titled “Findings,
Purposes, and Policy.” In Section 2(a) (3) Congress states that species are to be protected from
extinction because they “are of esthetic, ecological, educational, historical, recreational, and
scientific value to the Nation and its people.” This section avoids mention of the commercial value
of species, but it is stated explicitly later in the document that threatened and endangered species
are to be both protected from and for commercial activity—economic activity that doesn’t directly
involve a species should be pursued in a way as to not threaten the existence of a species, and the
direct commercial exploitation of a species must be conducted in a manner to ensure sustainable
use and the ongoing, long-term existence of said species. The reference to “recreation” also
suggests Congress understood the commercial potential of biodiversity in that people will travel and
spend money to see and experience species. Thus, the ESA introduced to the world the concept of
legislating the value of wild species to humans in terms of perceived cultural and esthetic benefits,
for scientific and educational purposes, and commercial gain. In other words, the ESA legislated
the concept of biodiversity as another natural resource for humans to manage, much the same
as with mineral wealth or timber. As will be demonstrated below, other national and international
biodiversity laws continued this practice of commodification for management and trade—humans
determined to protect wild species not for their own sake, but as resources to be managed and
exploited responsibly by humans.

How governments pursue endangered species management varies greatly due to variances
in national histories, government structures, governing philosophies, and internal politics. Even
countries with very similar histories, cultures, shared species, and shared geography can approach
the same goals of species conservation in very different ways. For instance, a 2013 review of
the differences between the U.S. ESA and Canada’s Species at Risk Act (SARA) found the two
laws result in the Canadian and American authorities often taking far different approaches in
pursuing the same goals. The researchers noted how the SARA law dictates that all species status
assessments must be undertaken by a single scientific body charged by the national government
to perform this work, whereas in the United States the ESA authorizes species assessments by
different parties, with Congress declining to use the ESA to forge a single national scientific body
to exist only to assess species’ status in the wild (Waples et al., 2013). At the same time, the ESA
mandates strict deadlines for listing decisions and prohibits listing decisions that are influenced
by social and/or economic considerations, meaning the ESA doesn’t allow authorities to forego
a scientifically sound listing decision simply because listing a species may prove economically

detrimental in some way (ibid). SARA and other national endangered species laws make more
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explicit concerns about the costs of implementing listing decisions.

Actions in pursuit of endangered species protections in the United States also tend to be far
more litigious than in other jurisdictions, and the ESA itself falls victim to this additional use of time
and resources. The Congressional Research Service (CRS) recently highlighted the litigious nature
of the ESA and endangered species management in the U.S. with a case study of the listing history
of the gray wolf. Initially listed as endangered in 1967, FWS has attempted numerous times to either
change the listing status or delist certain populations of gray wolves over the past 20 years. As CRS
details, lawsuits filed by interested parties have thwarted every attempt by FWS to do so as groups
take advantage of vague language or wording in ESA sections to block FWS delisting attempts (Ward,
2020). Though lawsuits over endangered species listing decisions do occur in other jurisdictions,
cases of endangered species listing decisions or other management decisions becoming frozen
for two decades or more by contentious litigation is a common American phenomenon and is one
key way in which endangered species management in the U.S. starkly differs from other nations’
approaches.

However, the similarities between other national endangered species management laws and
regimes and the ESA far outweigh any apparent and obvious differences. Waples et al. argue in
their paper that endangered species management and protection could be enhanced in both Canada
and the United States if the ESA and SARA were re-drafted or interpreted in ways to see the acts
better mimic one another. In reality, Canada’s SARA national endangered species legislation already

heavily mimics the ESA in real and very consequential ways.
The Influence of the 1973 ESA on Other Nations’ Endangered Species Legislation

The U.S. ESA is both domestic and international in scope. The preambular “Findings, Purposes,
and Policy” section references the United States’ obligation to international cooperation under
migratory bird treaties signed with Canada, Mexico, and Japan, as well as other multilateral wildlife
protection conventions, in particular conventions related to fisheries conservation (Sec.2.a Findings,
4, A-G). The ESA also references the United Nations CITES convention and U.S. obligations under
that treaty. That these mentions appear early in the text of the law make it clear that international
environmentalism and rising concern over threats to global biodiversity had influenced the drafting
of the ESA before its adoption in late 1973. Moving beyond 1973, however, the ESA has had a
tremendous impact on how other governments frame and pursue endangered species and habitat
protection.

The U.S. Congress charged the U.S. Department of the Interior with enforcement of the ESA.
The law stipulates that the Secretary of the Interior must make determinations as to “whether any
species is an endangered species or a threatened species,” with “endangered” defined as facing the
imminent prospect of extinction and “threatened” defined as a species declining to such an extent
as it may become at risk of extinction in the near future (Sec.4.a General, 1). If such a determination
is made, the Secretary is ordered to publicly list the species as threatened or endangered, and to

notify the public of any changes to a listing status that may occur, including the removal of a species
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from the list of threatened or endangered species (Sec.4.a General, 2, A). Thus, a fundamental
pillar of government endangered species protection was enshrined into the ESA: that a designated
government agency must make an official determination of a species’ threatened or endangered
status, that a listing must be formally and publicly made in a clearly stipulated, procedural way,
and that any changes to the listing status (additions, alternations, or removals) must also be made
public.

Next, the ESA directs the Secretary of the Interior to identify habitats deemed critical to
the survival of a species in the wild (Sec.4.a General, 3, A, i). The ESA excludes from Interior’s
jurisdiction properties held by the Department of Defense (Sec.4.a General, 3, B, i). The formal
determination by government of critical habitat is another pillar of species conservation policy
enshrined by the ESA and sets the stage for governments to develop management plans for these
areas of land or marine habitat. The policies pursued are wide-ranging, from basic legal restrictions
on activities conducted in these areas to outright government appropriation or purchase of tracts to
remove them from commercial considerations entirely.

The ESA empowers the public to drive endangered species management. Upon receipt of a
petition for a listing decision (add, revise, or remove) the ESA then sets a deadline of 90 days for
the Secretary to determine whether or not the third-party petition is warranted and would prompt
an Interior Department review of a species’ status in the wild (Sec.4.b Basis for Determinations,
3, A). The law then gives Interior another 12 months to notify the public as to how it intends to
proceed with the petition for a listing decision (Sec.4.b Basis for Determinations, 3, B). Another
common feature of the ESA is strict timelines for listing decisions to be made and announced, the
requirement that listing decisions be made public (in the Federal Register and in local newspapers
where a species is known to be prevalent), and that the public is invited to review and even
participate in the listing process. The ESA attempts to enforce transparency, accountability, and
public participation in listing considerations and determinations. And as noted earlier, listing actions
or petitions also fall under judicial review and court challenges are common.

All the above core principles of procedural, participatory, and timely endangered species listing
decisions and policies, subject to judicial oversight, are enshrined in other nations’ endangered

species management laws and regulations, as will be discussed in greater detail below.

Canada, 2002 Species at Risk Act

Though Waples et al. argue that Canadian and American endangered species laws are too
different and should be harmonized, a more careful reading of Canada’s national 2002 Species at
Risk Act (SARA) reveals how lawmakers in Ottawa were inspired by both the letter and spirit of the
U.S. ESA in drafting their own foundational endangered species management act.

Whereas the ESA designates the Department of the Interior as the responsible enforcement
authority, SARA stipulates the formation of a “Canadian Endangered Species Conservation Council”
consisting of ministers of three federal agencies (Environment, Fisheries and Oceans, and Parks

Canada) and ministers from concerned provinces or territories (Composition 7(1)). Enforcement
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obligations can be delegated to a specific ministry after consultation with other parties to the
Council, with a delegation determination made public within 45 days from commencement of a
species status review (Responsibility of Minister, 8). The Council must also act in consultation with
representatives of First Nations groups where endangered species management decisions may
impact them (National Aboriginal Council on Species at Risk, 8).

SARA establishes a clearly defined listing process to be undertaken by the Committee on the
Status of Endangered Wildlife in Canada, or COSEWIC (Establishment, 14). In this section, SARA
goes beyond ESA in listing specificity, authorizing the Committee to make a determination on
whether a species is “extinct, extirpated, endangered, threatened, or of special concern” (ibid), all
subcategories of the more general “species at risk” classification. The Committee is also ordered
to note publicly whether there is no cause for concern over a species’ status, or in cases where
scientific data are lacking to make any specific determination (Functions, 15). COSEWIC is directed
to establish subcommittees to undertake reviews of the status of individual species (Subcommittees,
18(1)) and as with the ESA, SARA specifies a timeline for action: the law gives COSEWIC one
year upon receipt of a subcommittee report to make an assessment and listing decision (Time for
assessment, 23(1)). SARA also authorizes any interested group or member of the public to petition
COSEWIC for a listing decision (Applications, 22(1)). The SARA also gives COSEWIC a 90-day

deadline to make public its intention on how to list a species (Report on response, 3).

Manitoba, Canada, 1990 Endangered Species and Ecosystems Act

The ESA’s influence on endangered species management regimes is felt at the Canadian
provincial level, as well.

The provincial government of Manitoba adopted its 1990 Endangered Species and Ecosystems
Act (ESEA) as an updated version of earlier endangered species management legislation. In it, the
provincial Lieutenant Governor is authorized to appoint a minister in charge of policy direction and
enforcement, and the newer ESEA also establishes an advisory committee with members appointed
by the Lieutenant Governor (Part II Administration, 6(2) and 6(3)). Upon receipt of a report by the
advisory committee and minister, the Lieutenant Governor is authorized to determine whether or
not a species can be listed as endangered, threatened, extirpated, or of “special concern” (Part III
Species at Risk). Upon a listing determination, a recovery plan must be drafted (ibid) which may
include special designation of habitat or areas deemed critical to the survival of a species, including
legal restrictions on activities that might be detrimental to a species’ survival (ibid). The ESEA also
empowers Manitoba’s Lieutenant Governor to designate “endangered ecosystems,” a provision
mimicking the ESA’s authorization of critical habitat designation (Part III.1). Public notification and
participation are also required: the law requires a 90-day public notification prior to a listing decision

or new regulation being enacted, to give time for public comment (Part III.1, 12.5(1)).
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Australia, 1992 Endangered Species Protection Act

The ESA’s influence on other governments’ endangered species management regimes is
apparent beyond North America.

Australia’s 1992 Endangered Species Protection Act establishes the Endangered Species
Advisory Committee under the direction of the National Parks and Wildlife Service (Part 1, 3(2) (e)).
The Committee is established to undertake assessments of species and to make a determination
on whether to list the species as endangered, vulnerable, or presumed extinct (Part 2-Listing, 14).
The law provides definitions for each listing category and how such a determination is to be made.
Listing decisions are to be made public in both a national government periodical and in newspapers
published in states where that particular species is known to be found (Part 2, Division 2, 18).
Members of the public are also invited to nominate species for certain listing statuses (Part 2,
Division 2, 25). A species recovery plan must also be drafted and made available for public review
and comment (Part 3, Division 1). The Act also details a timeline for action and even included
a detailed timetable determining the steps and length of time authorized for implementing and
reviewing recovery plans (Part 3, Division 2). The law also directs the ultimate regulatory authority,
the minister of the National Parks and Wildlife Service, to accept advice on listing decisions from a
Scientific Subcommittee, and that the public must be notified of decisions on listings or de-listings

within 30 days of such a determination (Part 2, Division 2, 24).

Ireland, 1976 Wildlife Act

Ireland’s Wildlife Act of 1976 also follows the pattern pioneered by the ESA. Ireland’s law
established the Minister of Lands as the primary authority responsible for species management
and protection, again for the benefit of the citizenry (Part 2, Chapter 1, 11-1). The law directs the
Minister to consult with other government agencies, a committee of experts, and the public in
determining policy (Part 2, Chapter 1, 12-1 and 13-1). The Act directs Ireland’s Minister of Lands to
identify habitat of importance to protected species and to set up mechanisms to protect the habitat
so that it may continue to sustain that species, including through establishing wildlife refuges and
other protected lands (Part 2, Chapter 2). The public must also be notified of any actions or changes

in policy, as outlined in several sections of the Act, and for a specified period.

The Philippines, 2001 Republic Act No. 9147 (Wildlife Resources Conservation
and Protection Act)

The Philippines Republic Act No. 9147, enacted in 2001, establishes the Department of
Environment and Natural Resources as the primary authority charged with enforcing the Act as it
pertains to terrestrial plants, animals, and ecosystems; the Department of Agriculture is vested with
enforcement authority in aquatic ecosystems (Sec. 4). This division of labor closely resembles the

U.S. Department of the Interior's decision to split enforcement of the ESA between the Fish and
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Wildlife Service for continental ecosystems and the National Marine Fisheries Service for oceanic
ecosystems. The Act directs the Secretary of the responsible department to make a determination
as to whether a species should be listed as critically endangered, endangered, vulnerable, or “other
accepted categories” (Sec. 22). The Act directs the Secretary to make public a list of species and
their statuses and to accept petitions from the public concerning proposed listing and delisting
decisions (Sec. 22, d). The Philippines’ law stipulates that the respective Secretary has one year
from the enactment of the law to develop a comprehensive list of species and their statuses, and two
years to determine critical habitats beyond already protected areas (Sec. 25). The law then directs

authorities to formulate conservation plans, with national and local governments collaborating.

Uganda, 2019 Wildlife Act

Uganda’s 2019 Wildlife Act (Act 17) stipulates that all wild fauna and flora in the country are
property of the national government to be managed by the government for the benefit of the
people of Uganda unless a specific wild plant or animal has been lawfully taken possession of by an
individual or group (Sec. 3). The Minister (simply defined in the Act as “the minister responsible
for wildlife”) is then directed to make a listing determination on various species as determined by
an advisory board. The Minister can list a species as either extinct, extinct in the wild, critically
endangered, endangered, vulnerable, threatened, nearly threatened, or data deficient; a listing
determination must be made public in the Gazette, a government periodical (Part V, Sec. 34, 3).
These listing status options closely resemble the classifications used by the International Union
of Conservation of Nature (IUCN) in their periodic species assessments. Uganda’s law does not
specify a length of time by which the Minister must arrive at the listing determination or issue
public notification of a listing determination. The Act also is much more focused on user rights and
the processes by which an individual or group may receive a license to exploit species, including
for bioprospecting purposes (the practice of harvesting species for their potential genetic value).
The ESA includes provisions for licenses to be issued to permit “incidental takes” of species but
makes no mention of bioprospecting. This is an indication that drafters of Uganda’'s Act had more
contemporary concerns in mind when finalizing their endangered species law, and yet Uganda’s
law contains the same core provisions found in other countries’ endangered species legislation: a
designated national authority charged with undertaking species assessments (with expert input),
making listing decisions, and then notifying the public of said decisions while allowing the public

space to both give input on decisions and to offer their own listing additions or change proposals.
Japanese endangered species law and the ESA

As in the U.S. ESA, Japan's Act on Conservation of Endangered Species of Wild Fauna and
Flora (ACES) begins with a declaration of a purpose or reason for drafting legislation to prevent

extinctions. That stated purpose is identical to that first articulated in the ESA: because maintaining
greater biodiversity is of benefit to humans. Chapter 1, Article 1 of ACES declares that Japan
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has drafted this legislation “in view of the fact that wild fauna and flora are not only important
components of ecosystems but also serve an essential role in enriching the lives of human beings,”
and because biodiversity helps contribute to “wholesome and cultured lives for present and future
generations of citizens.” Though culturally distinct and often far apart in terms of attitudes toward
living natural resources (an excellent example is the rift between the United States and Japan on
the question of commercial whaling) along these lines Japan also embraces the American view
that humans seek to prevent extinctions so that humans, and not animals, may experience greater
benefits.

As in the ESA, Japan's ACES designates an ultimate authority responsible for endangered
species designation and protection, in this case, the Ministry of the Environment (MoE). The law
gives the minister of MoE the power and responsibility to declare species as “rare” plants or animals
warranting protection (Article 2, 1), noting that MoE retains this authority from prior Japanese law
and practice. The ACES law also empowers the Ministry of the Environment to make a unilateral
temporary declaration of a species’ “rare” status (Article 5, 1). The law deems the minister of MoE
responsible for ACES and also requires MoE to make public its decision in the national government’
s Gazette, and specifies that this temporary designation is only good for three years (Article 5, 3 and
4). The law also specifies the kinds of restricted activities related to a rare species that the minister
is authorized to regulate, as well as penalties to individuals for non-compliance.

The ACES law also empowers the MoE to designate and protect habitats deemed critical for
the survival of rare plants and animals (Article 36, 2). Before making that call, MoE is directed to
consult with other relevant government authorities and with the Central Environmental Council, a
body established in prior chapters of the law (Article 36, 4). MoE is also required by law to notify
the public of any forthcoming designation of species or habitat status prior to making such a
determination, and that the public has a right to provide its input into the decision-making process
(Article 36, 5).

The language of ACES makes explicit the role of the public in species conservation. It
authorizes the minister of MoE to appoint individuals as “rare wildlife species conservation
promoters” for their expertise and enthusiasm for rare species conservation (Article 51, 1). It
directs the MoE to cooperate with the nation’s zoos and botanical gardens on species conservation
initiatives and even captive breeding programs (Chapter V: Certified Zoos and Botanical Gardens
Conserving Rare Species). ACES directs MoE to educate the public on the importance of rare
plant and animal conservation (Article 53, 2). In other words, ACES makes MoE and the minister
the ultimate authority over rare species conservation decisions but mandates that the minister and
MoE take every opportunity to invite public participation and cooperation at nearly every step of
the regulatory process, much in the same way that ESA requires public notification and comment
periods, invites public petitions for listing decisions, and directs authorities to incorporate and
cooperate with other levels of government (including foreign governments) and members of the
public in the endangered species conservation process.

ACES differs most from ESA in that it goes into great detail regarding how MoE may

authorize and regulate various business dealings concerning designated rare species. This stems
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from the fact that the ACES law is also designed to clarify how Japan will meet compliance with
its CITES obligations—other endangered species laws passed many years after ESA also show
this particular characteristic (as will be explained below). ACES is also not as detailed as ESA in
that it appears to forgo reliance on different levels or categories of extinction threat (going with
a general “endangered” or “rare” definition and avoiding the language of “threatened” or “near
threatened” species). Nevertheless, ACES borrows the same general precedent framework or
skeleton established in America’'s ESA law. As with the ESA, in Japan's foundational endangered
species law a central government authority is made responsible for assessing and determining a
species’ status, in collaboration with experts and members of the public. That central authority
must also designate habitat areas deemed important or critical for the survival of that species, and
then impose restrictions on activities allowed in these areas to conserve the species. Decisions
on designations must be made public and in a timely manner; for example, ACES specifies 14
days as the length of time MoE must give as prior public notice of species or habitat designations
or changes to designations (Article 36, 5). ACES establishes a supreme power over endangered
species management but also mandates transparency in decision-making and ample opportunities
for public participation in the conservation process, all concepts borrowed from the ESA in other

national endangered species legislation.

Discussion and Conclusion

Most national comprehensive endangered species laws reference the United Nations
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). The
ESA is no exception; in fact, the United States signed onto CITES the same year as the ESA was
drafted and finalized, in 1973, and the ESA devotes an entire section to establishing the Secretary of
the Interior as the managing authority of U.S. compliance with CITES and to outline how the U.S.
will pursue said compliance (Convention Implementation Sec. 8A). Other governments followed
this script, and in some cases, governments weighted their endangered species legislation more
heavily toward CITES compliance and less towards domestic protections of endangered species. In
two cases, endangered species laws are focused primarily on managing endangered species trade
restrictions over domestic conservation initiatives. This may be a reflection of the relatively small
size of the particular territorial jurisdictions falling under these pieces of legislation. Singapore’
s Endangered Species (Export and Import) Act of 2006 explicitly states that it exists for purposes
of CITES compliance. Norfolk Island, Australia’'s Endangered Species Act of 1980 is also drafted
primarily as a CITES compliance vehicle, and that Act even includes the entirety of the CITES
treaty in its Schedule addendum. Other nations adopted endangered species laws that can be best
described as a hybrid approach to explicit CITES compliance measures and domestic ESA-type
overarching conservation measures.

But in national and provincial endangered species legislation, a clear pattern is apparent,
and one with obvious American roots. The United States Endangered Species Act of 1973 states

that it is the duty of the government to prevent species’ extinctions because greater biodiversity
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is of benefit to humans. The entire world echoed this stance in the preamble of the 1992 United
Nations Convention on Biodiversity in adopting language certifying member states’ awareness
of “the intrinsic value of biodiversity and of the ecological, genetic, social, economic, scientific,
educational, cultural, recreational, and aesthetic values” worthy of protection. The ESA law
identifies a governing authority responsible for national endangered species protections. It specifies
that this authority can assess and identify endangered species according to certain standards that it
determines, but that these standards must be informed by science and scientific advisors. The ESA
demands full transparency, ordering those determinations to be made public and that the public
be afforded sufficient time to consider proposals and respond. The public is also empowered to
petition for endangered species determinations or changes to species’ status. The pattern is one
of establishing a central responsible authority that nevertheless recognizes it must cooperate with
the public to achieve the goal of preventing extinctions, and because of this fact, the legislation
similarly empowers the public to appeal to this strong central authority for policy changes. And the
entire process must be made open, transparent, and participatory. The national endangered species
laws of other English-speaking nations and Japan embraced this same foundational pattern, a clear
demonstration of the degree to which America’s 50-year-old Endangered Species Act set the tone

for government-driven biodiversity protections throughout the world.
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A proposal for
Clustering of Sunspots using Machine Learning to
Explore Inter-cycle Patterns

Bhola PANTA *
Abstract

Sunspots were first observed by telescope in 1610. This makes a record of more than 400
years. Even with a long history and abundance of ground-based and space borne observatory data,
fundamental questions about their formation are still shrouded in mystery. Hence, sunspots are one
of the most studied phenomena in solar physics. The research on sunspots is important because
they are precursors to solar flares, which can have profound impact on life here on earth. We pro-
pose a machine learning based clustering technique of the sunspot time series data to find sunspot
patterns between solar cycles. This will eventually be correlated with solar flare data to understand
the patterns of solar flare occurrences in future sunspot cycles. Ultimately, we expect to contribute
to develop a more efficient space weather forecasting system. This research note presents a pre-
liminary investigation of the issue in question, and a roadmap.

Key words: Sunspots, Solar flare, Machine learning, Clustering, Particle Swarm Optimization

1. Introduction

Every once in a while, we all see news about “solar flares” on TV and other news outlets. A solar
flare is a large-scale explosion that occurs around a sunspot on the “surface” of the sun, called the
photosphere. High-energy particles and radiation from the flare travel to the Earth. Depending on
the scale of the flare, it can cause various damages. Induced currents can enter power lines and
affect the power grid, communication satellites can break down or stop functioning, etc. Research
on “space weather” caused by such phenomena is an active research field around the world. In the
USA, National Oceanic and Atmospheric Administration (NOAA)'s Space Weather Prediction Center
(SWPC) continually monitors and forecasts Earth’s space environment, providing solar-terrestrial
information. In Japan, the National Institute of Information and Communications Technology (NICT)
provides space weather forecasts.

Sunspots are temporary spots on the photosphere. These spots are formed and grow in size,
as they move across the disk of the sun. They eventually decay. Individual sunspots or groups of

sunspots may have a lifespan of several days to a few months. Solar flares and other temporary
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events like coronal mass ejection (CME) mostly occur around sunspots. George Ellery Hale (1868
1938) discovered magnetic fields in sunspots. The sunspots appear in the magnetically active
regions. The strong magnetic flux on the sunspots hinders convection from the inner core of the
sun, resulting in reduced temperature, which in turn makes the spots appear darker than the
surrounding areas.

In the past 100 years, we have seen notable developments in instrumentation to carry out
observation, better understanding of polarized light (for spectroscopic analysis) and better modeling
capabilities (e.g., MHD) to work on the theoretical aspects [10]. Thanks to those developments, we
now have plenty of data of high accuracy, resolution and cadence, specially from the space-borne
observatories like the well-known Solar Dynamics Observatory (SDO) and Solar and Heliospheric
Observatory (SOHO). With such developments, solar astronomy has stepped in “big data”, in which
tools and techniques of data science are expected to play a significant role in the near future, to

further unravel the mysteries of the sun.

2. Motivation

As mentioned earlier, abundance of observation data from ground based as well as space-borne
observatories are available. This has created huge challenges in terms of transferring data from
the observation site to the storage site, processing “raw data” to produce “science-ready data” and
storing. At the same time, with significant increase in computing power, including the availability of
GPUgs, it is becoming increasingly possible to apply machine learning techniques to reduce human
labor when processing huge volumes of data. For example, in the case of the solar radio observation
data, it is said that less than 5% of the data is valuable to solar physicists [13]. Hence the importance
of machine learning-enabled classification algorithms cannot be overstated: even a binary (useful/
not useful) classifier would dramatically free up astronomers to do more productive tasks.

Using data science techniques, we would like to explore if there is any hidden pattern in
sunspot’s appearance over a sunspot cycle. Starting from the sunspot’s distribution in time (date
of appearance) and space (where they appear on the sun’s disk) for each sunspot-cycle, we will try
to analyze if there is any pattern that may be applied to another cycle. Together with the solar flare
database from various observatories and analyzing the sunspot data at the flare date and time, these
findings may eventually be used to develop a more efficient space weather forecasting system.

Take for example, the X9-class solar flare of Dec. 5, 2006, shown in Fig. 1. (For flare
classification, readers are advised to reference appropriate literature. One example is [17]). The
source sunspot of the X9-class flare is shown in Fig.2. This research will try to analyze the sunspot
cluster data patterns, and analyze if correlations exist in other cycle’s sunspots and flares.

Space weather forecasting is said to be several decades behind terrestrial weather forecasting.
We expect to evaluate the clustering models using various metrics (e.g., silhouette index, and Dunn
index) and propose efficient/reliable models. By feeding back the results to the data science and
solar research community, we hope to contribute to the space weather research and forecasting
field.
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GOES-13 0x091242ff
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2006/12/0510:39:55 UTC TINA 1.000 s LA, b g : &

Fig. 1 The X9-class solar flare of Dec. 5, Fig. 2 Sunspot 930, the source of the
2006, observed by the Solar X-Ray powerful X9-flare on Dec. 5, 2006.
Imager aboard NOAA’s GOES-13 Credit: John Nassar
satellite. Credit: NOAA/SWPC

3. Related Works

Sunspots have been studied for a long time. According to Wikipedia, the earliest record of
sunspots is found in China, in a text composed before 800 BC [14]. After the invention of telescopes,
astronomers started to record observations more systematically. Since the sun’s magnetic field
affects all aspects of solar activity [10], considerable literature exists analyzing sunspots and
solar flares in the light of magnetic fields, for example, either using MHD simulations or through
observed data (magnetograms or radio observations).

Data-science based exploration of astronomy data in general and solar astronomy data in
particular are more recent phenomena. Since the third wave of the Al boom (2000-), we have seen
a huge increase in application of machine learning techniques in sunspot data analysis, especially
since the introduction of deep learning in 2006 [5,9,13]. Mandal et al. [8] reviewed sunspot area
catalogs of nine archives, one of which is Debrecen Heliophysics Observatory archive. Stenning
et al. [12] applied mathematical morphological analysis to extract numerical summaries of sunspot
images that can be used for automatic classification. de Toma et al. [6] analyzed changes in sunspot
area using photometric images over two solar cycles. Their findings were confirmed by USAF/
NOAA and Debrecen data. This indicates our choice of Debrecen data is reliable. When necessary,

we will reference the above results.
4. Sunspot data
Debrecen Photoheliographic Data (DPD) [4,7] is a catalog of positions and areas of sunspots

compiled by using white-light full disc observations taken at Debrecen and Gyula Observing

Stations in Hungary, as well as at other observatories in Austria, Belgium, Egypt, Georgia, India,
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Italy, Japan, Russia, Spain, UK, Ukraine, USA and Uzbekistan. The DPD is published as an ASCII
file. A snapshot of the time series of the daily data is shown in Fig. 3.

For each spot, the following data are available: date of observation (year, month, day, hour, minute
and second, shown in column C1 of Fig.3), the origin of the observation (C2), the measured
(projected) and the corrected areas of umbrae and the whole spot (C3 ~ C6), Julian date (C7),
position angle of the northern extremity of the axis of rotation (measured eastward from the north
point of the disk) (C8), and the heliographic latitude of the central point of the disk (C9). A detailed
description of the data is available at the DPD site. In our clustering proposal, we will use the

necessary columns, as described in the methodology section.

5. Methodology to be employed, and further Plan

In machine learning, clustering techniques are widely used to discover trends in a big dataset.
Clustering is an unsupervised machine learning technique for organizing data into groups. If there
are patterns in the sunspot data, an appropriate clustering technique may be able to identify when
(temporal) and where (spatial) these patterns occur. For some popular clustering algorithms,
readers are advised to reference appropriate literature in data mining. One excellent reference is

“Introduction to Data Mining”, by Tan, Seinbach, Karpatne and Kumar. (Pearson Publishing, 2018)

C1 C2 |C3| Ca[C5(C6 Cc7 Cc8 C9
19740101011000 [MITA 0 o ©0 0]12442049| 999999 999999
19740102032030 [MITA | 45] 227 23| 116|2442050 165 -3.17
19740103005630 [MITA | 58| 489| 30| 249|2442051 121 -3.27
19740104095230 (GYUL | 20| 79| 11| 43]|2442052 054 -3.43
19740105021530 [MITA 0 14 0 8| 2442053 0.21 -35
19740106080000 (GYUL o 13 0| 10(2442054| -0.39| -3.64
19740107012300 [MITA 0 0] © 0]2442055| 999999 999999
19740108064616 [CAPE | 32| 172| 54| 278|2442056| -1.33| -3.86
19740109073833 [CAPE | 45| 298| 31| 259|2442057| -1.83| -3.97
19740110004400 [MITA | 235| 966| 186| 662|2442058| -217| -4.05
19740111105900 (GYUL | 100| 672| 75| 493|2442059| -2.85 -4.2

19740112004200 [MITA | 246| 871| 174| 718|2442060| -313| -4.26
19740113090930 (GYUL | 122| 892| 93| 669 -3.77 -4.4
19740114123800 |GYUL | 143| ©940( 105 634|2442062| -4.31| -451

l\)l\)lé)l\)l\)l
[SARSHESEESEN]
(=]
(23]
iy

19740115105530 [GYUL | 141| 852| 88| 528

Fig. 3 A snapshot of the daily time-series data as provided by the
Debrecen Heliophysics Observatory, from 1974 to 2016. To
ease data processing, the date column (C1) has been created
merging individual columns for the year, month, day, hour,
minute and second, in the original dataset.
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For each solar cycle, we will create 3-dimensional data clusters using (1) date of observation
(column C1), (2) heliographic latitude of the central point of the disk on the observation (column
C9), and (3) daily sum of corrected whole spot area in millionths of the solar hemisphere (column
C6).

Since we are considering using daily time series data, we will use “Time Series Clustering”.
Since the DPD data has both temporal dimension (date of observation) and spatial dimension
(heliographic latitude), we will perform both temporal as well as spatial clustering. Performance
of k-means clustering with the dynamic time warping (DTW) metric [16] will be evaluated. We will
also consider developing necessary algorithms to carry out the experiment when necessary.

In another implementation, a Particle Swarm Optimization (PSO) [1,2,3] based clustering will
be considered. Since PSO is an optimization algorithm, we need to cast the clustering problem as
an optimization problem. Eventually, we will consider a hybrid approach- PSO implementation in

combination with classical clustering techniques like k-means, to optimize the solution.
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