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Novel organisms and the ethics of conservation.
Divergent views on gene drives reflect divergent ideas about humans and nature

What concepts of nature, humans, and their relationships underpin the debate about gene drives for conservation? To provide some 
answers to this question, the eradication of invasive rodents on islands is used as an example. While current debates mostly weigh the 
potential benefits for conservation against the potential ecological risks, it is worthwhile to move beyond such a risk-benefit perspective. 
Ethical issues that are more specific to conservation are: the significance of “natural”, the normative goals of conservation, and the ideal 
of living in harmony with nature. 
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Understanding conflicts in nature  
conservation

In July 2022, the symposium Novel Natures? New technologies and 
conflicts in nature conservation took place in Hannover, Germa
ny. Its aim was to better understand how “[d]ebates about novel 
technological interventions are intertwined with longstanding 
disagreements about the objects, aims and ethical commitments 
of nature conservation”.1 Using the controversy about the appli
cation of gene drives to eliminate invasive alien species from 
islands as an example, this paper provides some answers from 
the perspective of conservation ethics2.

Genetic tools for conservation?
In controversies about genetic engineering, nature conservation
ists have traditionally tended to side with the critics. Ecologists 
countered the promises of increased or improved agricultural 
yields with a systemic perspective, giving greater weight to un
intended side effects and associated ecological risks. This habit
ual scepticism was challenged by the prospect of using genetic 
tools for conservation purposes. In view of the ongoing loss of 
biodiversity, calls for a closer cooperation between synthetic biol
ogy and conservation biology were raised (Piaggio et al. 2017). In 
2019, the International Union for Conservation of Nature (IUCN) 
issued a report on “genetic frontiers for conservation” (Redford 
et al. 2019) that met with criticism from several IUCN mem
bers (AAO et al. 2019). To this day, “the issue is highly polarised 
across the conservation community” (IUCN 2024, p. 4). 
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One particularly contested tool is the use of engineered gene 
drives. These are defined as “systems of biased inheritance in 
which the ability of a genetic element to pass from a parent to its 
offspring through sexual reproduction is enhanced” (NASEM 
2016, p. 15). The intention of using gene drives is to spread ge
netic modifications through populations of wild organisms rap
idly and effectively (Esvelt et al. 2014). However, the effective spread 
of genetic alterations through wildlife populations is at the same 
time a promise for efficiency and a reason for concern (Esvelt and 
Gemmel 2017). Accordingly, the application is controversial. Ini
tiatives like Genetic Biocontrol of Invasive Rodents support the 
development of gene drive technology because they expect that 
gene drives have the “potential to scale up efforts to protect is
land communities and prevent island species extinctions” (GBIRd 
2017). On the opposing side, nongovernmental organisations like 
Save Our Seeds use mottos that declare “gene drive organisms are 
perhaps one of the most dangerous environmental applications 
of genetic engineering ever developed”.3 The concerns range from 
ecological risks (Dolezel 2019), to social acceptance and legal af
fairs (Mitchell and Bartsch 2019), to dual use (Gurwitz 2014), and 
to questions of governance (Reynolds 2020, Hartley et al. 2022). 

Invasive rodents on islands
The control of invasive rodents on islands is among the most 
auspicious applications of gene drives in conservation. It sug
gests a solution to a major threat to global biodiversity and has 
therefore served as a case study in various horizonscanning 
reports (NASEM 2016, Redford et al. 2019, Brandt et al. 2019). 

1 Symposium program: Novel Natures? New technologies and conflicts in 
nature conservation. July 20 to 22, 2022, Hannover, DE.

2 My perspective on conservation and ethics is a German one. It reflects 
debates within the German conservation community and ties in with the 
tradition of Kant and Habermas.

3 www.stop-genedrives.eu/en
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proaches can be distinguished that use different criteria for judge
ments. Consequentialist ethics judge an action by its outcomes, 
deontological approaches ask whether the underlying principles 
are justified, and virtue ethics focus on the attitudes expressed in 
an action (Eser et al. 2014). Currently, the debate focuses mostly 
on outcome: the use of gene drives is regarded as acceptable if 
(and only if ) the consequences are acceptable. Accordingly, ques
tions where the outcomes are realistic, probable, or possible, and 
how the potential detrimental outcomes are to be weighed against 
potential benefits play a dominant role. To complement the con
sequentialist approach, it is worthwhile to shed light on the mean
ing of “natural”, rival goals of nature conservation, and conflict
ing ideas about the relationship between humans and nature.

The concept of “natural”

Views on nature affect both the valuation of nonnative species 
(Eser 2016) and the valuation of gene drives (De Graeff et al. 
2021). Whether a change is considered natural or not is a relevant 
factor in its assessment. Appeals to “naturalness” are used as an 
argumentative strategy by both advocates and critics of gene drive 
technology. By stating that “gene drives occur naturally and are 
not recent phenomena” (Campbell et al. 2019) proponents em
phasise the naturalness of gene drives, indicating that this makes 
them more acceptable. In contrast, critics suggest that the tech
nology is “unnatural” when they highlight that engineered gene 
drives could “drive” a new trait through a wild population more 
effectively than according to the Mendelian law. But what exact
ly does “natural” mean and how do these interpretations recon
cile?4  

The ancient philosopher Aristotle (384 to 322 B.C.) defined 
“natural” as follows: “Each of [the things that exist by nature] has 
within itself a principle of motion and of stationariness” (Aristotle 
2009). As such, an entity is natural if the cause for any changes 
lies “within itself”. This is clearly not the case for invasive spe
cies, nor for engineered gene drive organisms. The migration of 
the former and the alteration of the latter have their cause in 
human activities, not in themselves. From this perspective, both 
appear as unnatural.

A different understanding of nature comes from Immanuel 
Kant (1724 to 1804). For Kant, nature referred to “the existence of 
things insofar as it is determined by general laws”5 (Kant 1977, >

4 To avoid exceeding the scope of this article, my explanations remain simplistic 
and are directed at conservationists who are interested in ethical issues.

5 „Natur ist das Dasein der Dinge, sofern es nach allgemeinen Gesetzen  
bestimmt ist.“

Islands are of particular relevance for conservation as 90 % of the 
global extinctions attributed to invasive alien species have oc
curred on islands (IPBES 2023). To prevent extinctions, rodent 
eradication is a common conservation practice involving the dis
tribution of rodenticides. These toxins lead to death from inter
nal bleeding when ingested. This practice is challenged for ethi
cal and practical reasons, as animal rights supporters resist the 
approach of “killing for conservation” (Predavec et al. 2019) and 
the amount of suffering involved. On inhabited islands, residents 
are concerned about the safety of their children, pets, and farm 
animals, which limits the social feasibility of rodenticides (Rus
sell et al. 2018). Moreover, rodent populations increasingly be
come resistant to conventional toxins (McGee et al. 2020). 

In this situation, gene drives are being discussed as a potential 
new tool (Campbell et al. 2019). Instead of using rodenticides, 
the plan is to genetically modify mice so that their reproductive 
success is reduced. A synthetic gene drive is used to effectively 
spread the deleterious modification through the whole popula
tion. This method claims to eliminate the mouse population “with
out causing animals to suffer” (Esvelt and Gemmell 2017). Wheth
er or not the technology can ever safely and reliably meet this 
expectation is contested. Knowledge gaps make the use of gene 
drives unlikely in the near future (Moro et al. 2018, Godwin et 
al. 2019). In particular, the line between premature termination 
of the drive and its spread to nonintended targets seems nar
row and difficult to control (Noble et al. 2018). If and how such 
gene drives should be developed and applied is controversial in 
regard to their technical feasibility and ecological risks, as well 
as their governance and responsibility. 

Ethical perspectives on gene drives 
The “ethical landscape of gene drive research” (Callies 2019) is 
complex: both the problems that give rise to ethical reflection and 
the theories for tackling them are diverse. Disputed topics are 
the treatment of animals (De Graeff et al. 2019), matters of inclu
sion and power (Kormos et al. 2022), and a code of conduct for 
the research (Annas et al. 2021). Regarding conservation, the use 
and meaning of “nature” in this debate is of particular interest 
(De Graeff et al. 2022). Why do some people regard the use of 
gene drives as good and right for conservation reasons, while oth
ers regard it as bad and wrong for the same reasons? 

The attributes good and right refer to two different ethical tra
ditions. While good denotes “ethically desirable” regarding (dif
fering) conceptions of a good life, right refers to universally appli
cable moral rights and duties. If and how we can know what’s 
good and right is a disputed matter within ethics. Three main ap

“Naturalness” is used both to defend and question gene drive technology. 
For ethics, the question of naturalness is irrelevant. What is natural is not 
necessarily good.
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p. 159; translated by author). As such, nature comprises every
thing that can be explained by natural laws. In this understand
ing, both invasive species and gene drive organisms are natu
ral. Their existence, spread, and behaviour are in line with the 
laws of nature. 

With regard to “naturalness”, both invasive species and gene 
drive organisms are hybrids – they are “natural” and “unnatural” 
at the same time. However, while invasive species spread by 
themselves (without human intention), the spread of gene drive 
organisms is intended by humans. Nevertheless, these novel or
ganisms are not mere artefacts. Although their genome was al
tered by humans, they grow, move, and behave in their own 
ways. To acknowledge this specificity of engineered living be
ings, Karafyllis suggested the term “biofact” (Karafyllis 2007). It 
“refers to a being that is both natural and artificial. It is brought 
into existence by purposive human action but exists by process
es of growth” (Karafyllis 2007, p. 145). Like the concept of novel 
natures, the term “biofact” aims to provide a neutral term that 
leaves room for different value judgements and deliberation 
(Montana et al. 2024, in this issue). 

Objects and objectives of conservation

Nature as state and process
Nature is both a process and a product. Baruch de Spinoza (1632 
to 1677) differentiated between the active, productive aspect of 
nature, natura naturans, and that which is produced and sus
tained by it, natura naturata (Nadler 2023). This dual character 
of nature is reflected in nature conservation, where there is an 
ongoing debate about whether certain states, or rather their pro
cesses, are the appropriate objects for conservation. 

On the one hand, conservationists are concerned with natu-
ra naturata: particular species, communities, or ecosystems. In 
order to prevent the extinction of native species, some are willing 
to consider all possible means of eliminating alien species. In 
this case, responsibility is understood as retrospective: humans 
must remedy the damage they have caused to nature. The ob
jects of this responsibility are the products of natural evolution.

On the other hand, conservationists are concerned about nat-
ura naturans: the inherent dynamics of nature. In order to pre
vent future damage, some caution that human intentions and 
nature’s own ways may differ, as demonstrated by the spread of 
invasive species. In this case, responsibility is understood as pro
spective: humans must prevent causing future, unintended dam
age. The objects of this responsibility are the consequences of 
human actions. 

Protection of species versus transformation
Different assessments of gene drives relate to two objectives of 
conservation: the protection of species and the pursuit of societal 
transformation. Proponents tend to compare new genetic tools 
with existing technical alternatives (socalled downstream solu
tions), critics rather compare new technical tools to systematic 

changes (upstream solutions; De Graeff et al. 2021). In view of the 
unabated loss of biodiversity, some conservationists perceive a di
lemma: to either agree with the genetic modification of wild pop
ulations or to give up on protecting endangered species (Kahn 
2020). To evade this dilemma, others suggest that nature conser
vation should not be limited to species protection but should al
so address the social and economic drivers of global change. Safe
guarding global biodiversity requires a major socialecological 
transformation (IPBES 2019). From this transformationorient
ed perspective, the development of repair techniques is criticized 
because it prevents, rather than enables, necessary fundamental 
transformations (Brandt et al. 2019). 

The role of humans in nature 

Whether gene drives are regarded as a legitimate tool for con
servation depends on how the role of humans in nature is un
derstood (De Graeff et al. 2021). In contrast to the modern dis
tinction between humans and nature, many conservationists ad
here to a relational ontology (Wickson 2015). Against this back
ground, the technological ideal of prediction and control may 
appear as human hubris.

Living in harmony with nature 
Regardless of the consequences for the environment and soci
ety, the use of gene drive technology might affect the identity of 
the conservation community. In this vein, Sandler (2020) argues 
for a “formoflife perspective”: how would conservation itself 
change if it agreed to the use of gene drives? At this point, the 
above distinction between good and right becomes relevant. An 
action is right if it is in line with universal ethical principles and 
it is good if it expresses an attitude that the actors consider desir
able. From the latter perspective, the release of engineered gene 
drives may collide with conservationists’ idea of what kind of 
people they want to be (Wickson 2015). In this case, judgements 
about the technology are less a matter of (general) obligations 
and more about (personal) ideals (Kaebnick 2014). 

The ideal of living in harmony with nature is prevalent in 
nature conservation. It is the overarching aspiration of global 
biodiversity policy, as recently expressed in the New Global Frame-
work for Managing Nature Through 2030 (CBD 2021). Living in 
harmony with nature is a conception of the good life that hu
mans are entitled to real ise. It entails emotional bonds between 
humans and nature such as awe, respect, and care. Such an at
titude includes a concern for the other that does not consider 
nature merely as a means to human ends but respects it as an 
end in itself (Jax et al. 2018). Engineered suppression gene drives 
turn living beings into tools for eradication. Such an instrumen
talist approach conflicts with the ideal of harmony with nature. 
From a relational perspective, this course of action may be con
sidered undesirable, even if it were for a respectable purpose and 
did not violate any universal principles.
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Human hubris
Are humans allowed to interfere with the genetic material of liv
ing beings? Critics of genetic engineering answer this question 
in the negative. Early on, manipulations of the nucleus of the 
cell were accused of transgressing a boundary that should be re
spected (Chargaff 1978). On the other side, it is argued that hu
mans have always influenced the genetic makeup of plants and 
animals through targeted breeding. The advent of engineered 
gene drives has taken this debate to the next level. Do humans 
have a right to engineer evolution? Or even a duty to do so (Es
velt 2019)? Or is the idea of steering evolution in itself a matter 
of hubris?

Again, answers to these questions depend on the perspec
tives of nature, and the role of humans in it. In the Aristotelian 
tradition, nature is a cosmos of which humans are part. Their 
role is to fit in harmoniously. Modern concepts of nature in the 
Kantian tradition emphasize the special position of humans and 
their right to care for themselves and their own kind. While one 
side adheres to a natureknowsbest ideal, the other believes in 
the idea that nature can be perfected. Neither of these views can 
claim sole validity. Both bear some truth. Humans are part of na
ture, and they differ from it in ethically relevant ways. The dual 
nature of humans as beings of nature and beings of reason caus
es an ambiguity that does not allow a onesided resolution. How
ever, conservationists tend to emphasize human dependence on 
nature and argue for greater human humility, while engineers 
are inclined to emphasize the human capacity for improvement. 
When it comes to genetic engineering for conservation purpos
es, the views of these two fields collide (Redford et al. 2014).

Conclusion 

The aim of this paper was to shed light on some of the philo
sophical questions underlying the controversy over gene drives 
in conservation. Whether gene drives are considered as good or 
right depends not only on the hopedfor or feared material con
sequences, but also on principles and attitudes that are specific 
to nature conservation. 

“Naturalness” is used both to defend and question gene drive 
technology. For ethics, the question of naturalness is irrelevant. 
What is natural is not necessarily good. To invite deliberation, 
terms like “biofact” or novel natures that acknowledge the hybrid 
character of engineered organism are more appropriate. 

Likewise, responsibility for nature is used in favour of and 
against gene drive technology. While retrospective responsibili
ty focuses on anthropogenic threats to natural entities and their 
remediation, prospective responsibility respects the intrinsic dy
namics of nature, acknowledges nonhuman agency, and shies 
away from incalculable risk. Those who focus on the defence of 
local species are more likely to consider gene drives than those 
who aim for global transformative change. 

Attitudes towards gene drive technology reflect conflictive 
views on the role of humans in nature: the harmony with nature 

versus the mastery of nature. These perspectives are not mutu
ally exclusive but are opposite ends of a spectrum. Those who 
are committed to a harmonious relationship with nature are less 
likely to consider gene drives than those who believe in master
ing nature. Even if such subjective ideas of a good life cannot 
justify general restrictions, they do explain why gene drives are 
still so controversial in the conservation community. 

Acknowledgements: My sincere thanks go to Tina Heger and Rosine Kelz  
for inviting me to the symposium Novel Natures? New technologies and 
conflicts in nature conservation in Hannover, DE in July 2022, and to the 
VolkswagenStiftung for funding that great event. I would also like to thank 
two anonymous reviewers who provided valuable suggestions for improving 
the paper.
Funding: This work received no external funding.
Competing interests: The author declares no competing interests. 

References

AAO (Association Les Amis des Oiseaux) et al. 2019. Open Letter by the 
undersigned IUCN Members to the IUCN Council. www.dnr.de/themen/
positionen/schwere-bedenken-bei-synthetischer-biologie-im-naturschutz 
(accessed March 11, 2024).

Annas, G. J. et al. 2021. A code of ethics for gene drive research.  
CRISPR Journal 4/1: 19 – 24. https://doi.org/10.1089/crispr.2020.0096.

Aristotle. 2009 (orig. 350 BCE). Physics Book II Part 1. Translated by  
R. P. Hardie, R. K. Gaye. https://classics.mit.edu/Aristotle/physics.2.ii.html 
(accessed March 18, 2024).

Brandt, R. et al. 2019. Gene Drives: A report on their science, applications,  
social aspects, ethics and regulations. Edited by H. Dressel.  
Bern: Critical Scientists Switzerland. Berlin: European Network of 
Scientists for Social and Environmental Responsibility,  
Vereinigung Deutscher Wissenschaftler. 

 https://genedrives.ch/wp-content/uploads/2019/10/Gene-Drives-Book-WEB.pdf 
(accessed August 14, 2023).

Callies, D. E. 2019. The ethical landscape of gene drive research.  
Bioethics 33/9: 1091 – 1097. https://doi.org/10.1111/bioe.12640.

Campbell, K. J. et al. 2019. A potential new tool for the toolbox: Assessing  
gene drives for eradicating invasive rodent populations. In: Island 
invasives: Scaling up to meet the challenge. Occasional Paper SSC no. 62.  
Edited by C. R. Veitch, M. N. Clout, A. R. Martin, J. C. Russell, C. J. West. 
Gland, CH: IUCN. 6 – 14.

CBD (Convention on Biological Diversity). 2021. A new global framework for 
managing nature through 2030.  
www.cbd.int/article/draft-1-global-biodiversity-framework  
(accessed April 17, 2024).

Chargaff, E. 1978. Heraclitean fire: Sketches from a life before nature.  
New York: Rockefeller University Press.

De Graeff, N., M. Buijsen, A. Bredenoord. 2022. On the nature of nature –  
A study on the use and meaning of nature and (un)naturalness in the 
literature on genetic modification. Report for The Netherlands Commission 
on Genetic Modification (CGM 2022-01). https://cogem.net/en/
publication/on-the-nature-of-nature-a-study-on-the-use-and-meaning-of-
nature-and-unnaturalness-in-the-literature-on-genetic-modification 
(accessed March 18, 2024).

De Graeff, N., K. R. Jongsma, A. L. Bredenoord. 2021. Experts’ moral views on 
gene drive technologies: A qualitative interview study. BMC Medical Ethics 
22: 25. https://doi.org/10.1186/s12910-021-00588-5.

De Graeff, N., K. R. Jongsma, J. Johnston, S. Hartley, A. L. Bredenoord. 2019. 
The ethics of genome editing in non-human animals:  
A systematic review of reasons reported in the academic literature. 
Philosophical Transactions of the Royal Society B 374/1772: 20180106.  
https://doi.org/10.1098/rstb.2018.0106.

http://www.dnr.de/themen/positionen/schwere-bedenken-bei-synthetischer-biologie-im-naturschutz
http://www.dnr.de/themen/positionen/schwere-bedenken-bei-synthetischer-biologie-im-naturschutz
https://cogem.net/en/publication/on-the-nature-of-nature-a-study-on-the-use-and-meaning-of-nature-and-unnaturalness-in-the-literature-on-genetic-modification
https://cogem.net/en/publication/on-the-nature-of-nature-a-study-on-the-use-and-meaning-of-nature-and-unnaturalness-in-the-literature-on-genetic-modification
https://cogem.net/en/publication/on-the-nature-of-nature-a-study-on-the-use-and-meaning-of-nature-and-unnaturalness-in-the-literature-on-genetic-modification


174 Uta Eser

GAIA 33/1 (2024): 170 – 174

FORUM  |  FOCUS: NOVEL NATURES

Dolezel, M., S. Simon, M. Otto, M. Engelhard, W. Züghart. 2019. Gene drive 
organisms: Implications for the environment and nature conservation.  
A joint technical report of the EPA/ENCA Interest Group on Risk Assess - 
ment and Monitoring of GMOs (REP-0705). Vienna: Umweltbundesamt.

Eser, U. 2016. Strangers in paradise: How culture shapes attitudes towards 
introduced species. In: Introduced tree species in European forests: 
Opportunities and challenges. Edited by F. Krumm, L. Vítková.  
Joensuu, FI: European Forest Institute. 58 – 67.

Eser, U., A. Müller, A.-K. Neureuther, H. Seyfang. 2014. Prudence, justice and 
the good life: A typology of ethical reasoning in selected European biodiversity 
strategies. Bonn: Bundesamt für Naturschutz.  
https://portals.iucn.org/library/node/44639 (accessed March 13, 2024).

Esvelt, K. 2019. When are we obligated to edit wild creatures? Leaps.org.  
https://leaps.org/when-are-we-obligated-to-edit-wild-creatures/particle-3 
(accessed Aug 14, 2023).

Esvelt K. M., N. J. Gemmell. 2017. Conservation demands safe gene drive. 
PLoS Biology 15/11: e2003850.  
https://doi.org/10.1371/journal.pbio.2003850.

Esvelt, K. M., A. L. Smidler, F. Catteruccia, G. M. Church. 2014. Emerging 
technology: Concerning RNA-guided gene drives for the alteration of  
wild populations. eLife 3: e03401. https://doi.org/10.7554/eLife.03401.

GBIRd (Genetic Biocontrol of Invasive Rodents). 2017. The genetic biocontrol  
of invasive rodents (GBIRd) program. www.geneticbiocontrol.org  
(accessed April 17, 2024).

Godwin, J. et al. 2019. Rodent gene drives for conservation: Opportunities  
and data needs. Proceedings of the Royal Society B 286/1914: 20191606.  
https://doi.org/10.1098/rspb.2019.1606.

Gurwitz, D. 2014. Gene drives raise dual-use concerns. Science 345: 1010. 
https://doi.org/10.1126/science.345.6200.1010-b.

Hartley, S., R. Taitingfong, P. Fidelman. 2022. The principles driving gene 
drives for conservation. Environmental Science and Policy 135: 36 – 45. 
https://doi.org/10.1016/j.envsci.2022.04.021.

IPBES (Intergovernmental Science-Policy Platform on Biodiversity and  
Ecosystem Services). 2019. Global assessment report on biodiversity and 
ecosystem services of the Intergovernmental Science-Policy Platform on 
Biodiversity and Ecosystem Services. Edited by E. S. Brondizio, J. Settele,  
S. Díaz, H. T. Ngo. Bonn: IPBES secretariat.  
https://doi.org/10.5281/zenodo.3831673.

IPBES. 2023. Summary for policymakers of the thematic assessment report  
on invasive alien species and their control of the Intergovernmental 
Science-Policy Platform on Biodiversity and Ecosystem Services.  
Edited by H. E. Roy et al. Bonn: IPBES secretariat.  
https://doi.org/10.5281/zenodo.7430692.

IUCN (International Union for Conservation of Nature). 2024. Recommenda-
tions of the IUCN Citizens’ Assembly on Synthetic Biology in relation to 
Nature Conservation. Gland, CH: IUCN. www.iucn.org/sites/default/
files/2024-02/recommendations-of-the-iucn-citizens-assembly-on-synthet-
ic-biology-in-relation-to-nature-conservation.pdf (accessed April 17, 2024).

Jax, K. et al. 2018. Caring for nature matters: A relational approach for 
understanding nature’s contributions to human well-being.  
Current Opinion in Environmental Sustainability 35: 22 – 29.  
https://doi.org/10.1016/j.cosust.2018.10.009.

Kaebnick, G. E. 2014. Humans in nature: The world as we find it and the world  
as we create it. Oxford, UK: Oxford University Press.  
https://doi.org/10.1093/acprof:oso/9780199347216.001.0001

Kahn, J. 2020. The gene drive dilemma. We can alter entire species but  
should we. New York Times Magazine, 08.01.2020.  
www.nytimes.com/2020/01/08/magazine/gene-drive-mosquitoes.html 
(accessed March 18, 2024).

Kant, I. 1977 (orig. 1783). Prolegomena zu einer jeden künftigen Metaphysik, 
die als Wissenschaft wird auftreten können. In: Immanuel Kant: 
Werkausgabe in zwölf Bänden. Band V: Schriften zur Metaphysik und  
Logik 1. Edited by W. Weischedel. Frankfurt am Main: Suhrkamp. 109 – 264.

Karafyllis, N. C. 2007. Growth of biofacts: The real thing or metaphor? In: 
Tensions and convergences: Technological and aesthetic transformations of 
society. Edited by R. Heil, A. Kaminski, M. Stippak, A. Unger, M. Ziegler. 
Bielefeld: transcript. 141 – 152. https://doi.org/10.1515/9783839405185-011.

Kormos, A. et al. 2022. Ethical considerations for gene drive: Challenges of 
balancing inclusion, power and perspectives. Frontiers in Bioengineering 
and Biotechnology 10: 826727. https://doi.org/10.3389/fbioe.2022.826727.

McGee, C. F., D. A. McGilloway, A. P. Buckle. 2020. Anticoagulant rodenticides 
and resistance development in rodent pest species – A comprehensive 
review. Journal of Stored Products Research 88: 101688.  
https://doi.org/10.1016/j.jspr.2020.101688.

Mitchell, H. J., D. Bartsch. 2019. Regulation of GM organisms for invasive 
species control. Frontiers in Bioengineering and Biotechnology 7: 454. 
https://doi.org/10.3389/fbioe.2019.00454.

Montana, J. et al. 2024. From novel ecosystems to novel natures.  
GAIA 33/1: 146 – 151. https://doi.org/10.14512/gaia.33.1.6. 

Moro, D., M. Byrne, M. Kennedy, S. Campbell, M. Tizard. 2018. Identifying 
knowledge gaps for gene drive research to control invasive animal 
species: The next CRISPR step. Global Ecology and Conservation 13: 
e00363. https://doi.org/10.1016/j.gecco.2017.e00363.

Nadler, S. 2023. Baruch Spinoza. The Stanford encyclopedia of philosophy 
(Winter 2023 Edition). Edited by E. N. Zalta, U. Nodelman.  
https://plato.stanford.edu/archives/win2023/entries/spinoza  
(accessed March 12, 2024).

NASEM (National Academies of Sciences, Engineering, and Medicine). 2016. 
Gene drives on the Horizon: Advancing science, navigating uncertainty,  
and aligning research with public values. Washington, D. C.:  
National Academies Press. https://doi.org/10.17226/23405.

Noble, C., B. Adlam, G. M. Church, K. M. Esvelt, M. A. Nowak. 2018.  
Current CRISPR gene drive systems are likely to be highly invasive in  
wild populations. eLife 7: e33423. https://doi.org/10.7554/eLife.33423.

Piaggio, A. J. et al. 2017. Is it time for synthetic biodiversity conservation? 
Trends in Ecology and Evolution 32/2: 97 – 107.  
https://doi.org/10.1016/j.tree.2016.10.016.

Predavec, M., D. Lunney, C. Herbert. 2019. Killing for conservation:  
Editors’ introduction. Australian Zoologist 40/1: 1 – 4.  
https://doi.org/10.7882/AZ.2019.015.

Redford, K. H., W. Adams, R. Carlson, G. M. Mace, B. Ceccarelli. 2014. 
Synthetic biology and the conservation of biodiversity.  
Oryx 48/3: 330 – 336. https://doi.org/10.1017/S0030605314000040.

Redford, K. H., T. M. Brooks, N. B. W. Macfarlane, J. S. Adams (Eds.). 2019. 
Genetic frontiers for conservation: An assessment of synthetic biology and 
biodiversity conservation: technical assessment. Gland, CH: IUCN.  
https://doi.org/10.2305/IUCN.CH.2019.05.en.

Reynolds, J. L. 2020. Governing new biotechnologies for biodiversity 
conservation: Gene drives, international law, and emerging politics. 
Global Environmental Politics 20/3: 28 – 48.  
https://doi.org/10.1162/glep_a_00567. 

Russell, J. C., C. N. Taylor, J. P. Aley. 2018. Social assessment of  
inhabited islands for wildlife management and eradication.  
Australasian Journal of Environmental Management 25/1: 24 – 42.  
https://doi.org/10.1080/14486563.2017.1401964.

Sandler, R. 2020. The ethics of genetic engineering and gene drives in 
conservation. Conservation Biology 34/2: 378 – 385.  
https://doi.org/10.1111/cobi.13407.

Wickson, F. 2015. The ontological objection to life technosciences. In:  
Science, philosophy and sustainability: The end of the Cartesian dream. 
Edited by A. G. Pereira, S. Funtowicz. London: Routledge. 61 – 77.

Uta Eser
Biologist and environmental ethicist, independent researcher 
and consultant, associate member of the Centre for Ethics 
in the Sciences and Humanities, University of Tübingen, DE. 
Research interests: environmental ethics, multiple values of 
biodiversity, biodiversi ty communication, ethical underpin-
nings of sustainable de vel op ment.

http://www.iucn.org/sites/default/files/2024-02/recommendations-of-the-iucn-citizens-assembly-on-synthetic-biology-in-relation-to-nature-conservation.pdf
http://www.iucn.org/sites/default/files/2024-02/recommendations-of-the-iucn-citizens-assembly-on-synthetic-biology-in-relation-to-nature-conservation.pdf
http://www.iucn.org/sites/default/files/2024-02/recommendations-of-the-iucn-citizens-assembly-on-synthetic-biology-in-relation-to-nature-conservation.pdf

