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1. INTRODUCTION

It is chillingly evident that global biodiversity is under unprecedented pressure, with many
species now in marked decline and facing unparalleled risks of extinction across the planet.?
While the root causes of this alarming trajectory are legion and multifaceted, and still most
frequently attributable to the rapacious anthropogenic exploitation of natural resources and
poorly coordinated development policies,? it is nevertheless abundantly clear that climate
change is both amplifying current stressors upon species and their ecosystems,® as well as
driving an unsustainable deterioration in the quality, abundance, and feasibility of critical
habitats for global fauna and flora.*

One of the cornerstone achievements of modern international law, especially over the
course of the previous half-century, has been the emergence and maturation of principles,
norms, treaties, and institutions to advance the protection of the global environment.® This has
culminated in the elaboration of a series of multilateral environmental agreements (MEAS),
featuring discrete legal obligations and an institutional architecture designed to address specific
environmental concerns, of which wildlife conservation is copiously represented.® This
institutional bounty notwithstanding, many of these regimes were developed at a time at which
climate change was a luxuriously peripheral consideration in comparison to the present day.
Accordingly, many biodiversity treaties of the immediate post-1972 era were primarily
conceived as mechanisms to halt the precipitous losses of flora and fauna caused by
overharvesting, industrial pollution, and anthropogenically-driven habitat destruction. While
many MEAs have demonstrated a remarkable capacity for reflection, reinvention, and the
refreshment of their individual mandates, there are lingering concerns that climate change now
represents a pervasive ‘mismatch’ between environmental treaties,” with biodiversity regimes
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and the United Nations Framework Convention on Climate Change (UNFCCC)? coexisting
uneasily in a state of unsplendid isolation. With the direct and indirect impacts of climate
change posing an increasingly pressing existential threat to the biodiversity protected under
their stewardship, an ability to both withstand the stress-tests of climate change and to evolve
to meet these new conservation realities will be crucial to the ongoing relevance and
effectiveness of these more mature treaty structures.

One of the leading treaties developed for the international protection of wildlife is the
Convention on the Conservation of Migratory Species of Wild Animals (CMS),° adopted in
1979. As its titular intent suggests, the CMS provides for the global oversight of a vast and
eclectic array of migratory wildlife, a cohort of species that will be acutely affected by the
enhanced ecological stresses imposed by a changing climate. The CMS is a unique instrument,
providing both overarching obligations for the protection of migratory fauna, as well as a
framework through which subsidiary instruments may be elaborated to promote conservation
action on a regional and species-specific level.X® As one of the more longstanding biodiversity
treaties, and one navigating the rigour and vigour of middle age, the CMS provides an
intriguing context by which to appraise the extent to which this ongoing mismatch may be
reviewed and reconciled. To this end, this chapter first considers the key conservation threats
posed to migratory species by climate change, which will need to be addressed as operative
priorities for the CMS regime. Thereafter, this chapter examines the extent to which the CMS
and its subsidiary instruments have prescribed climate change obligations and how these
policies have evolved in recent decades as this threat has received greater traction under its
sprawling regulatory auspices. This chapter then considers how the CMS has collaborated with
other regimes to foster cooperative strategies in the promotion of this mandate.

2. MIGRATION, MIGRATORY SPECIES AND CLIMATE CHANGE

Migration remains one of the most iconic and inspiring phenomena of the natural world. A vast
array of animals may be termed ‘migratory’ in nature, ranging from birds, insects, mammals
and fresh and saltwater species, all of which will undertake some form of regular movement
pattern. Migration has been described as ‘a cyclical, and therefore predictable, phenomenon
whereby certain animals perform periodic movements between two separate geographic areas,
one area usually being where they breed’.*! Such movements, which may involve arduous and
perilous journeys, is generally attributed to changeable habitat quality at important stages in
their individual life cycles.? In this manner migratory species are distinguished from ‘dormant’
species, non-migrants that are generally blessed with a consistent abundance of favourable
living conditions and are not therefore obliged to abandon and return to such sites on a recurring
basis.

Migration has been traditionally — and largely inaccurately — viewed through a
primarily ornithocentric lens, with common trends in bird movement suggesting that all
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migrants undertake vast and regular roundtrips.'3 However, it has been increasingly recognised
that migratory species present exceptionally diverse patterns of behaviour and movement and
thus defy as a categorisation as a homogenous bloc, and instead have highly individualised
conservation needs. Tracking the vulnerability of migratory species to multiple anthropogenic
stressors, including climate change, is a highly challenging undertaking, with profound
difficulties in acquiring meaningful data of highly mobile species which undertake lengthy
movement patterns and utilise an array of different habitats.'# This is particularly acute within
isolated and dynamic marine environments, where knowledge of the true state of the
conservation status of migratory species pales into near insignificance compared to terrestrial
species.™ Indeed, the first global review of the state of migratory species was collated only in
2024, revealing that a considerably larger number of species were in need of protective
assistance than had previously been considered the case.!®

Although migratory patterns vary markedly, such species are acutely vulnerable to
anthropogenic and natural pressures during these key periods of movement.t” While the act of
migration itself can be perilous enough, this has been steadily compounded by infrastructure
developments that present an increasingly obstructive barrier to biodiversity movement,*® as
well as poorly-regulated hunting activities and a failure to adequately protect particular species
domestically across all jurisdictional stages of their migratory routes.® These challenges have
been exacerbated further by climate change and habitat loss and fragmentation, which have
affected the migratory pathways of large numbers of species, eliciting significant behavioural
changes, including dramatic reductions in natural ranges? or even eschewing migration
altogether as a biological imperative.?! This steady fraying of habitat quality, exacerbated by
changing environmental conditions, has significant conservation implications for migratory
species, reducing the volumes of predictably viable areas required to support vital life-cycle
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events for significant concentrations of animals,?? for which adaptive translocation and other
adaptation strategies have finite limits.?

A changing climate poses a further litany of existential threats to migratory species.
Altered migratory patterns may lead to animals departing and/or arriving at less optimal times
for key life events such as breeding, nesting, or hibernation.?* Warming temperatures are also
driving species shifts,?® displacing animals — migratory and otherwise — from their natural
ranges.? This creates further propensity for competition between species for dwindling habitats
and food sources,?” or predation by non-native interlopers,?® elevated risks for the transfer of
diseases,?® displacement into areas of concentrated industrial activity,3 and enhanced scope
for human-wildlife conflicts.3! Beyond the thorny conservation challenges posed by these
trends, shifts in movement patterns also create increasing governance and resource tensions, as
species with significant commercial and nutritional value are displaced across jurisdictional
boundaries,* in which they may also receive correspondingly lower legal protections.

Notwithstanding the inherent value of the conservation of individual migratory species,
the act of migration itself is also considered to play a significant role in ecosystem functioning
across the planet, with animal movements triggering acts of pollination, seed dispersal and
nutrient fertilisation, while also spreading the consumption of vegetation in a more even
manner and, completing the circle of life, rather literally providing a moveable feast as a source
of prey for more static species.®® The protection of migration and migratory species is thus
important not simply from the laudable standpoint of conserving an individual population of
animals, but also to secure the cascading biological advantages that their migratory pathways
bring to global ecosystems at a time of unprecedented pressure.
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3 THE INTERNATIONAL REGULATION OF MIGRATORY SPECIES: THE CMS
REGIME

Given that migratory species may cross multiple national boundaries, although national
conservation activities are an innately valuable component of conservation strategies, the most
effective and holistic regulatory responses for the protection of these animals will necessarily
be multilateral in nature. While individual migratory species had received a degree of protective
attention within early biodiversity and natural resources instruments,® notably birds® and
marine mammals,® this was largely contingent upon these species being addressed within the
spatial or thematic remits of the treaties in question. Moreover, such instruments were
essentially concerned with the regulation of hunting and thus ensuring a ready supply of
harvestable specimens, as opposed to actively recognising the specific vulnerabilities faced by
migratory species and addressing their distinct conservation needs.*’

However, by the 1970s, strong momentum towards the elaboration of protective
measures for migratory species had begun to build in an array of different forums, with a series
of European initiatives developed to protect avifauna.® In 1972 the UN Conference on the
Human Environment called upon governments to ‘give attention to the need to enact
international conventions and treaties to protect species inhabiting international waters or those
which migrate from one country to another’.3® While the conservation of high seas species
would be addressed to at least some degree under the UN Convention on the Law of the Sea
1982 (LOSC),* for which negotiations commenced in 1973, the Stockholm Action Plan
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called for the conclusion of a ‘broadly based convention’ to provide a framework for the
protection of migratory species.*? This prompted a series of negotiations, under the leadership
of the Federal Republic of Germany, towards the development of a treaty to expand more
holistic protections to a wider array of migratory species, In June 1979 the CMS was opened
for signature in Bonn, where it remains institutionally based, entering into force on 1 November
1983.

Despite its unprecedented scope and application, the CMS was initially disparaged by
contemporary legal commentators as a ‘sleeping treaty’ that lacked the necessary impetus to
effectively regulate a wide range of different species.*® Hindsight would indicate that this was
an unfairly pejorative description of a regime that would always require time to complete the
protracted and ambitious listing process for a critical mass of species and to enfranchise a
sustainable family of daughter Agreements. Even so, this sobriquet stuck during the earlier
years of its operation, in which the CMS was justifiably subject to concerns over a lack of
participants and resources.** These initial reservations aside, the modern CMS is very much
awake and has consistently demonstrated its merits as an innovative laboratory for conservation
ideas and a protective ‘ark’ for numerous species that have been often overshadowed by more
charismatic fauna as candidates for multilateral protection.*> Indeed, the CMS has expanded
markedly in coverage and participation since the early 1990s — at which point its first subsidiary
instruments began to emerge — and now features a global membership of 133 parties. Moreover,
ratification of the CMS is not a pre-requisite to participation in any of its subsidiary
instruments, which remain free-standing initiatives, even if their core obligations and
regulatory philosophies generally reflect those of the parent convention.*® Engagement with
the broader work of the CMS thus extends beyond its formal parties, with vital conservation
initiatives having now been developed under these auspices in most regions of the planet.

3.1. Definitions, objectives, obligations, and approaches

The CMS acknowledges that ‘States are and must be the protectors of the migratory species of
wild animals that live within or pass through their national jurisdictional boundaries’, thus
requiring ‘concerted action’ from all countries in which such species ‘spend any part of their
life cycle’.#” Migratory species are defined under the CMS as ‘the entire population or any
geographically separate part of the population of any species or lower taxon of wild animals, a
significant proportion of whose members cyclically and predictably cross one or more national
jurisdictional boundaries’.*® This is both an expansive and a contentious interpretation. The
qualifying factor for coverage under the CMS is therefore framed not through express
biological criteria, but by the essentially anthropomorphic trait that an animal will blithely and
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obliviously traverse a human-designated boundary with some degree of cyclical predictability
in pursuing its essential life functions. This creates a contentious disconnect with the scientific
understanding of ‘migration’ — albeit one that is not uncommon for international treaties in
which technical concepts are moulded to suit jurisdictional sensitivities*® — and has some logic
given that the Convention is reliant upon the cooperative exercise of national jurisdiction
through which to discharge its protective framework.>°

While this formulation provides helpful flexibility, it has also proven contentious and
arbitrary in specific cases. Indeed, it expressly disqualifies those species that may cyclically
and predictably move significant distances between areas of habitat, but which remain at all
times confined within the confines of one large state. This is exemplified by the orange-bellied
parrot, a critically endangered species considered to be scientifically migratory, since it
undertakes arduous movements between Tasmania and the Australian mainland, but does not
qualify as such under the CMS since it lives continuously within the same jurisdiction.
Conversely, species that undertake regular but minimal movements could become ‘migratory’
for the purposes of Article I if these limited forays happen to traverse national borders. This
has allowed the CMS to technically regulate certain charismatic species — notably gorillas —
that might otherwise be subject to little or no transboundary conservation obligations pertaining
to habitat quality.>! Similarly, should geopolitical forces result in the dissolution of a large
state, as occurred for instance in the case of the Soviet Union, the resulting emergence of new
frontiers might also result in particular species becoming inadvertently migratory in legal
classification, if not necessarily in nature. Accordingly, attempts have been made within the
CMS to ensure that Article | does not trigger absurd designations that undermine the credibility
of the regime, or inundate it with obligations to all but the most static of creatures, primarily
by distinguishing ‘nomadic’ species from its operational focus.>? This application to primates
thus remains an outlier in CMS practice, and the Convention has otherwise focused on more
obviously migratory fauna.

In keeping with common approaches of biodiversity legislation, the CMS prescribes
tiered protection for individual species by listing them upon its Appendices to reflect the level
of current peril faced by these animals and the degree of urgency for which conservation
obligations should be prescribed and applied. Two Appendices apply to the CMS and, as with
other MEAs, listing decisions are made during the regular Conferences of the Parties (COPs)
to the Convention. Species that are ‘endangered’ are listed on Appendix I, with over 100
separate species having been listed to date, for which parties are to ‘endeavour to provide
immediate protection’.5® An endangered species is one that is ‘in danger of extinction
throughout all or a significant part of its range’,>* a requirement that has been further interpreted
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as ‘‘facing a very high risk of extinction in the wild in the near future’.%® This formulation
means that the impact of climate change can be factored in to proposals for the listing of species
on Appendix I, albeit that the time horizon envisaged under the CMS in this regard is one that
would seemingly favour the short-term. Accordingly, the CMS continues to largely the practice
‘deathbed conservation’® associated with older protective structures, in which the most
significant conservation ministrations are triggered only when population numbers have
plummeted to the point of near collapse, a trend that is considered to represent the ongoing
mismatch in international biodiversity law towards climate change concerns.>” This would
appear to be a formulation that is ripe for ambitious revisitation. Indeed, a greater scope for
more proactive protective designation has become apparent under national legislation, where
climate modelling may predict with increasing accuracy the future point at which habitats will
become compromised by ecological changes to the extent that individual species will meet the
threshold for endangerment. Notably this has been the approach in the United States under the
Endangered Species Act, where species have been pre-emptively listed for protective
designations on the basis of the projected threats from climate change.%®

Where a species is listed on Appendix I, Parties undertake to conserve and, where
feasible and appropriate, restore those habitats of the species which are of importance in
removing the species from danger of extinction; to prevent, remove, compensate for or
minimise, as appropriate, the adverse effects of activities or obstacles that seriously impede or
prevent the migration of the species; and ‘to the extent feasible and appropriate’, to prevent,
reduce or control factors that are endangering or are likely to further endanger the species,
including strictly controlling and regulating the presence of exotic species.> These obligations
were not drafted with climate change expressly in mind, they do nonetheless offer significant
scope for parties to act proactively to address the impacts of environmental changes upon
migratory species and their core habitats, notably by the restoration of climate-compromised
habitats and addressing the impacts of invasive species displaced by warming conditions.

Appendix Il

The CMS also considers species with an “‘unfavourable conservation status’, which are assigned
to Appendix Il, for which parties may conclude subsidiary instruments to address their long-
term conservation and management needs.5? A relatively small number of species have been
listed on both Appendices simultaneously, which both prioritises their conservation under the
CMS and raises the possibility of the development of subsidiary measures, which could also
potentially engage non-parties to the CMS.

% CMS Resolution 13.32.

% John Charles Kunich, ‘The Fallacy of Deathbed Conservation under the Endangered Species Act’ (1994) 24
Environmental Law 501.

5 Trouwborst (n 7) 424. See also David Tilman and others, Future Threats to Biodiversity and Pathways to their
Prevention’ (2017) 546 Nature 73.

%8 See further Richard Caddell, ‘“Marine Mammals at the Poles’ in Karen N Scott and David L Vanderzwaag,
Research Handbook on Polar Law (Edward Elgar, 2020) 218; Kevin Godfrey, ‘Redefining What is Foreseeable:
Trump’s Near-Sighted Interpretation of the Endangered Species Act’ (2021) 11 Arizona Journal of
Environmental Law and Policy 119.

%9 Article 111(4).

80 See also Arie Trouwborst, ‘Transboundary Wildlife Conservation in A Changing Climate: Adaptation of the
Bonn Convention on Migratory Species and Its Daughter Instruments to Climate Change’ (2012) 4 Diversity
258, 265 and Trouwborst, Chapter 10 in this volume.

&1 Article 11(3)(c).



Limited exceptions apply to these commitments, allowing for ‘taking’ individuals in
circumstances broadly reminiscent of the terms of the ICRW.% Taking is permitted for
‘scientific purposes’, albeit that this provision has not been actively raised in the context of
marine mammals — primarily because those states that have conducted scientific hunting are
not parties to the Convention — and has thus proved far less contentious than in other bodies.
Similarly, echoing the ASW exemption under the ICRW, Appendix | species may be taken to
accommodate the needs of ‘traditional subsistence users’.%3 Again, this has not been actively
invoked in the context of endangered marine species and the CMS has thus avoided the
sustained difficulties associated with non-commercial catches experienced within the IWC.

Much of the substantive work of the CMS to date has focused on Appendix Il species, whereby
a complex but innovative framework facilitates the elaboration of further subsidiary
instruments to promote their conservation, which may range from binding agreements to
informal approaches. Species are listed on Appendix Il if they fail to meet criteria for a
‘favourable conservation status’%* which is triggered in essence by diminishing natural ranges,
habitat quality and distribution and abundance.®® To date a wide array of marine species have
been so listed, including forty-four species of cetaceans and thirty-six species of sharks.

Two distinct types of formal CMS subsidiary instruments are envisaged in respect of migratory
species. These are inelegantly and confusingly delineated as an ‘AGREEMENT” elaborated
under Article IV(3) of the Convention and an ‘agreement’ concluded pursuant to Article 1V(4),
with the former term capitalised to distinguish such instruments from the latter category. Under
Article 1V(3), the CMS mandates the development of AGREEMENTS for species listed in
Appendix 11, while Article 1\VV(4) applies more loosely to ‘any population or any geographically
separate part of the population of any species or lower taxon of wild animals, members of
which periodically cross one or more national jurisdiction boundaries’. Accordingly, while
Article IV(3) AGREEMENTS are reserved for listed species, Article 1\VV(4) agreements could
technically apply to a far broader array of animals, some of which may not ultimately meet the
precise threshold for listing, but are migratory in nature and would benefit from multilateral
action. The distinction appears to be a relic from early drafts of the Convention, where
individual species were intended to be deleted from the Appendices once a suitable subsidiary
instrument had been concluded, although this requirement did not survive into the final text.
The precise inter-relationship between the two concepts is blurry®® and any previously intended
hierarchy has long been disregarded for the sake of practical expediency. Ultimately, Article
IV(4) has proved to be a far more attractive legal avenue for the conclusion of subsidiary
instruments. Given their qualifying restrictions, AGREEMENTS remain a comparatively rare
initiative: of the twenty-six daughter instruments concluded to date, only four were conceived
under Article 1V(3).5” With the exception of migratory birds with a marine presence, all the
CMS subsidiaries with a focus on aquatic species have been established under Article 1\VV(4).

82 Article 111(5).

83 1bid.

& Article 1(1)(d).

8 Avrticle 1(1)(c).

% See further C Wold, 4 History of “AGREEMENTS” under Article IV.3 and “agreements” under Article IV.4
in the Convention on Migratory Species; Document UNEP/CMS/COP11/Inf.31.

57 These concern European bats, African-Eurasian waterbirds, African gorillas, and albatrosses and petrels.



For Appendix Il species, Article V(1) envisages that AGREEMENTSs should ‘restore the
migratory species concerned to a favourable conservation status or to maintain it in such a
status.... [and] deal with those aspects of the conservation and management of the migratory
species concerned which serve to achieve that object’. They should ‘cover the whole of the
range of the migratory species concerned and should be open to accession by all Range States
of that species’, irrespective of accession to the parent convention®® and ‘wherever possible’
address more than one migratory species.®® Article V(4) specifies five fundamental features
that should be common to each AGREEMENT, namely that they should identify the migratory
species concerned; describe the range and migration route of the species in question; make
provision for each party to designate a national authority concerned with the implementation
of the AGREEMENT,; establish appropriate machinery to assist in implementing the
AGREEMENT, monitor its effectiveness and prepare reports for the COP; and to provide for
procedures for the resolution of disputes.

A sixth requirement is also established for AGREEMENTS specifically addressing cetaceans,
whereby ‘at a minimum’ they must prohibit takings and allow for accession by non-Range
States.”® This provision thus frames co-existence between the CMS with the IWC. Unlike the
whaling regime, however, Article V(4)(f) refers simply to ‘migratory species of the Order
Cetacea’ thereby applying to any species of cetacean that meets the Convention’s definition of
‘migratory’: the CMS accordingly represents a rare international framework that applies
unequivocally to both ‘large’ and ‘small’ species of cetaceans. In this regard, as noted further
below, it has carved a valuable regulatory niche for itself as a body with undisputed competence
over the smaller species.

Given the specific emphasis placed upon cetaceans under Article V(4)(f), the CMS clearly
envisaged that Article 1V(3) AGREEMENTs would be prioritised for these species, an
approach further advocated in early Resolutions of its COP.”* However, this has not transpired
in practice, primarily because the requirements of Article V(4) set an extremely high threshold
of data concerning migratory routes in order to legitimately establish an AGREEMENT,
impeding efforts to proceed on this basis.”? In contrast, the CMS does not specify any
guidelines for the elaboration of Article 1V(4) agreements, allowing the parties greater freedom
to determine their structure and species coverage, as reflected in the practice and design of
these instruments to date.

In addition to Agreements, the CMS also facilitates non-binding Memoranda of Understanding
(MOUs),” a number of which have been adopted for marine species. The range of non-binding
approaches under the CMS is further complemented by single- or multi-species Action Plans,
adopted both by the parent convention as well as by subsidiary regimes,’ and Concerted

% Article V(2).

5 Article V(3).

0 Article V(4)(f). The practice of parallel 1V(4) Agreements suggests that the application to non-Range States
was intended to address parties habitually fishing in these waters.

" Resolution 2.3: Small Cetaceans.

2 H Nijkamp and A Nollkaemper, ‘The Protection of Small Cetaceans in the Face of Uncertainty: An Analysis of
the ASCOBANS Agreement’ (1997) 9 Georgetown International Environmental Law Review 281, 288-289.

8 C Shine, ‘Selected Agreements Concluded Pursuant to the Convention on the Conservation of Migratory
Species of Wild Animals’ in D Shelton (ed), Commitment and Compliance: The Role of Non-Binding Norms in
the International Legal System (OUP 2003) 196-222.

" See https://www.cms.int/en/documents/action-plans.
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Actions’ that build partnerships between range states and other pertinent actors for the
conservation of certain migratory species. Both approaches have been utilised frequently in the
context of aquatic species and provide scope to test the regulatory mood for the prospective
development of more formalised initiatives.’®

3.1 Scientific assessment and further research

3.2 Renewable energy and migratory species

The transition away from fossil fuels to mitigate and decelerate the trajectory of climate is
firmly established both as a key political objective and, in many jurisdictions, increasingly
required as a legal imperative.”’ Nevertheless, the transition to net zero and greener and
cleaner technology is far from seamless or harmless. The production of renewable energy is
considerably more material-intensive than current fossil fuels,’”® and in the mid-term will
drive greater demand for mining, with its attendant threats to biodiversity.’®

Despite their clear role in weaning humanity away from fossil fuels, longstanding concerns
have been raised over an array of renewable energy sources and their prospective impact
upon biodiversity.?9 Particular concerns have been raised over

The historical evidence base for the impact of windfarms has been considered weak, with
relatively few long-term longitudinal studies, and also needs to be weighted against the
cataclysmic impacts of not transitioning to such alternative sources of energy.5! As Allison,
Root and Frumhoff observe, ‘[t]hreats to wildlife can be reduced by strategic siting and
operation, yet the threat of global extinctions rises the longer it takes to reduce carbon
emissions’ 82 Nevertheless, renewable energy projects and protected areas are generally
planned and pursued in isolation to each other, often considering territories that are
geographically removed from human settlements and areas of agricultural importance,® and
in the process inadvertently target the same locations.3

75 See https://www.cms.int/en/documents/concerted-actions.

76 As has been recently considered for the European eel (previously subject to Concerted Action 12.1); see further
C Wold, ‘Bringing the European Eel Back from the Brink: The Need for a New Agreement under the Convention
on Migratory Species’ (2018) 35 Pace Environmental Law Review 168.

7 See further Eales and McCormack, Chapter 16 in this volume and Varvastian, Chapter 17 in this volume.

8 René Klein and others, ‘Metal Requirements of Low-carbon Power Generation’ (2011) 36 Energy 5640.

8 Laura J Sonter and others, ‘Renewable Energy Production Will Exacerbate Mining Threats to Biodiversity’
(2020) 11 Nature Communications 4174,

80 SA Abbasi and Naseema Abbasi, ‘The Likely Adverse Environmental Impacts of Renewable Energy Sources’
(2000) 65 Applied Energy 121; Richard Inger and others, ‘Marine Renewable Energy: Potential Benefits to
Biodiversity? An Urgent Call for Research’ (2009) 46 Journal of Applied Ecology 1145.

81 Gavin B Stewart, Andrew S Pullin and Christopher F Coles, ‘Poor Evidence-Base for Assessment of
Windfarm Impacts on Birds’ (2007) 34 Environmental Conservation 1.

8 Taber B Allison, Terry L Root and Peter C Frumhoff, ‘Thinking Globally and Siting Locally — Renewable
Energy and Biodiversity in a Rapidly Warming World’ (2014) 126 Climatic Change 1, 2.

8 Johann Képpel and others, ‘Cautious but Committed: Moving Toward Adaptive Planning and Operation
Strategies for Renewable Energy’s Wildlife Implications’ (2014) 54 Environmental Management 744.

8 Jose A Rehbein and others, ‘Renewable Energy Development Threatens Many Globally Important
Biodiversity Areas’ (2020) 26 Global Change Biology 3040,
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Particular concerns have been raised by the impacts of wind turbines on an array of migratory
species, notably bats® and birds.8®

In the marine environment such uncertainties are particularly acute, given the longstanding
difficulties of collating data on highly mobile marine species in parts of the ocean with
limited baseline knowledge.®” Offshore renewable energy developments have been shown to
have positive impacts upon conservation, creating space and shelter for numerous species
while also acting as de facto protected areas given the displacement of other anthropogenic
activities.® Nevertheless, significant adverse impacts upon marine species have been
modelled and observed, notably through habitat losses, collision risks, the prospective
introduction of invasive species and the pervasive impact of acoustic disturbances caused by
the construction and operation of turbines and other equipment.5®

3.3 Habitat fragmentation and connectivity

The value of flyway-based conservation has been considered transferrable to other
environments, notably rivers,? with have been especially affected by anthropogenic
impediments to migration.®

3.4 Inter-treaty cooperation

4. CONCLUDING REMARKS

8 Paul M Cryan and Robert MR Barclay, ‘Causes of Bat Fatalities at Wind Turbines: Hypotheses and
Predictions’ (2009) 90 Journal of Mammalogy 1330; Edward B Arnett and Erin F Baerwald, ‘Impacts of Wind
Energy Development on Bats: Implications for Conservation’ in Rick A Adams and Scott C Pedersen, Bat
Evolution, Ecology, and Conservation (Springer 2013) 435; Thomas J O’Shea, ‘Multiple mortality events in
bats: a global review’ (2016) 46 Mammal Review 175; WF Frick and others, ‘Fatalities at Wind Turbines May
Threaten Population Viability of a Migratory Bat’ (2017) 209 Biological Conservation 172

8 Stefan Garthe and others, ‘Large-Scale Effects of Offshore Wind Farms on Seabirds of High Conservation
Concern’ (2023) 13 Scientific Reports 4479.

87 Stephen CL Watson and others, ‘The Global Impact of Offshore Wind Farms on Ecosystem Services’ (2024)
249 Ocean and Coastal Management 107023.

8 MC Ashley, SC Mangi and LD Rodwell, ‘The Potential of Offshore Windfarms to Act as Marine Protected
Areas — A Systematic Review of Current Evidence’ (2014) 45 Marine Policy 301.

8 Watson (n ); see also Helen Bailey, Kate L Brookes and Paul M Thompson, ‘Assessing Environmental
Impacts of Offshore Wind Farms: Lessons Learned and Recommendations for the Future’ (2014) 10 Aquatic
Biosystems 8 and Ibon Galparoso and others, ‘Reviewing the Ecological Impacts of Offshore Wind Farms’
(2022) 1 Ocean Sustainability 1.

% Thomas A Worthington, ‘Global Swimways for the Conservation of Migratory Freshwater Fishes’ (2022) 20
Frontiers in Ecology and the Environment 573.

%1 G Grill and others, ‘Mapping the World’s Free Flowing Rivers’ (2019) 569 Nature 215 (noting that only 37
per cent of rivers longer than 1000 kilometres remain free flowing over their entire length and 23 per cent flow
uninterrupted to the ocean).
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