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|I. Reframing global technology ethics
in a time of upheaval

When we first began planning this special issue
in 2024, many still understood the ‘global order’ as
an institutional framework that, although visibly
strained, remained broadly functional. The economic,
political and social arrangements established in the
aftermath of the Second World War continued to
underpin international cooperation, and technological
development could still, by and large, be placed
within a familiar narrative of modernization. At that
time, despite regulatory lag, rising risks and the grow-
ing difficulty of international coordination, there
remained a widespread belief that institutional adjust-
ment, transnational negotiation and normative revi-
sion would be sufficient to provide at least a basic
governance framework for emerging technologies.
Within only two years, however, this background
has changed markedly. Narratives of global risk
increasingly foreground competition, fragmentation
and uncertainty. Intensifying geopolitical and geoeco-
nomic tensions, together with the erosion of institu-
tional trust, have transformed ‘global cooperation’
from an assumed backdrop into a fragile achievement
that must be actively maintained (Ikenberry, 2018).
Technology itself has also undergone a qualita-
tive transformation. Around 2025, artificial intelli-
gence (Al) moved rapidly from the realm of
frontier headlines into everyday life and the routine
operations of institutions, entering key domains
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such as education, research, creative work, adminis-
tration and decision-making. The speed of diffusion
and degree of social penetration associated with
generative Al have made it increasingly comparable
to a new infrastructural layer. More importantly, ‘Al
for science’ has begun to embed algorithmic capaci-
ties directly into the chains of scientific discovery,
reshaping the temporal rhythms of knowledge pro-
duction in fields such as the life sciences and mate-
rials science, and compressing the interval between
hypothesis, testing and validation (Brynjolfsson and
McAfee, 2014).

Biotechnology has undergone similarly profound
changes. Over the past several years, gene editing,
synthetic biology and their associated governance
frameworks have been repeatedly reshaped by inter-
national summits, public controversies and institu-
tional responses. Never before have technology,
ethics and governance been so tightly coupled.
The He Jiankui case in 2018 marked a critical
rupture in this trajectory. It compelled the global
governance community to confront a foundational
question anew: when technological capacities
cross previously accepted boundaries, who has the
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authority to decide how far such developments may
proceed, who is entitled to represent ‘broad societal
consensus’, and who bears responsibility for irre-
versible consequences?

It is in this sense that the keywords of this special
issue—‘global technology ethics governance’,
‘the state’ and ‘China’s role’—have all undergone
significant shifts in meaning over the past two years.
Who speaks for the ‘global’? Where, in fact, is
the global? These are no longer merely rhetorical
questions in the register of geopolitics; they are
also epistemological questions at the heart of tech-
nology ethics governance itself. Which forms of
knowledge are recognized as credible evidence?
Which risks are defined as warranting urgent
governance? Which actors possess the authority to
interpret, adjudicate and organize collective
responses? Science and technology studies (STS)
has long reminded us that knowledge and order
are co-produced within specific social worlds. As
Jasanoff (2004) argues, scientific knowledge is
never a neutral input external to society; nor is gov-
ernance a passive response to technological facts;
rather, the two are continuously shaped together
within concrete social orders.

Institutionally, global technology governance
now increasingly takes the form of a polycentric,
multi-level and multi-actor configuration. In the
field of Al, the European Union’s Al Act represents
a pathway centered on binding legislation and com-
pliance obligations. The OECD Al principles and
UNESCO’s Recommendation on the Ethics of
Artificial Intelligence exemplify forms of soft law
that place greater emphasis on coordination and
norm articulation (OECD, 2019; UNESCO, 2021).
Meanwhile, multilateral declarations such as the
Bletchley Declaration and the Seoul Declaration
continue to bring terms such as ‘safety’, ‘innov-
ation’ and ‘inclusion’ into rapidly evolving inter-
national agendas. Under such conditions, the
‘global’ can no longer be understood as a single cen-
tre or a single voice. It is better conceived as an
ongoing process of contestation, negotiation, com-
petition and translation.

This special issue enters that debate at a particu-
larly timely moment. Its aim is to bring a more fun-
damental question back into focus: in an era shaped

simultaneously by technological acceleration, geo-
political instability and fragmented governance,
how is the ‘global’ still possible, and how can tech-
nology ethics governance be formed, revised and
sustained?

2. Repositioning China in global
technology governance

If the broader context of ‘global technology ethics
governance’ has changed, then the meaning of
‘China’s role’ has shifted as well. This shift is not
reducible to an abstract narrative of ‘rise’; nor is it
well captured by essentialist claims about civiliza-
tion. What has changed more concretely is China’s
position within global governance and the manner
of its participation. On the one hand, China can no
longer be understood simply as a passive recipient
of global technological norms. On the other hand,
the issue is equally one of how China’s own dis-
courses and value frameworks come to matter
within global settings. In an era defined by intensi-
fied geopolitical competition and the politicization
of technology, China’s governance practices, insti-
tutional language, policy initiatives and cultural
resources are increasingly entering the arena of glo-
bal technology ethics debates. They are cited, ques-
tioned, misread and at times translated into new
instruments of dialogue.

China’s recent articulation of global Al govern-
ance differs from the more event-driven, post hoc
and pragmatic regulatory orientation that character-
ized earlier approaches in the field of biotechnology
(Zhang, 2017). Especially in the aftermath of the He
Jiankui case, China began to strengthen research
ethics governance in a more systematic manner, ele-
vating previously dispersed review mechanisms and
normative requirements into a more consolidated
national framework of institutional design and gov-
ernance principles. On that basis, it has become
more proactive in advancing its own principles con-
cerning technological development, safety and
responsibility (Lei et al., 2019; Wang, 2024). In
2023, China proposed the Global Al Governance
Initiative, emphasizing a people-centered approach,
‘Al for good’, the joint pursuit of development and
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security, and opposition to ideological demarcation
and exclusionary technological blockades (MoFA,
2023). The Shanghai Declaration on Global Al
Governance further articulated ‘shared develop-
ment, shared security, shared governance, and
shared benefits’ as key principles for global Al gov-
ernance (MoFA, 2024). These positions remain in
the process of further development and practical
testing, yet they already signal a clear trajectory:
China is moving from being included in global dis-
cussions to participating more actively in shaping
them.

This also requires a shift in how China is ana-
lysed. Rather than remaining within binary frame-
works such as ‘input/output’ or ‘imitation/
substitution’, it is more productive to examine
how governance itself is co-produced. Global tech-
nology ethics governance is not created by any sin-
gle state, civilization or normative system in
isolation. It emerges through continual negotiation,
institutional shaping, and revision among states,
international organizations, corporations, scholars
and publics (Jasanoff, 2004). In this respect,
China’s significance in global technology govern-
ance lies not only in its institutional practices but
also in the theoretical position increasingly assigned
to it.

From the perspective of intellectual history, the
impulse among Western thinkers to ‘seek remedies
in China’ is hardly new. In the late seventeenth cen-
tury, Leibniz, in Novissima Sinica (Writings on
China), proposed a ‘commerce of light’ between
Europe and China, hoping to draw inspiration
from China in the domains of morality and political
practice (Leibniz, 1994). In a more recent philo-
sophical context, Jullien (2000) turned ‘China’
into a conceptual instrument through which the
blind spots of Western thought might be exposed.
In 2017, Bruno Latour came to China to participate
in the ‘Reset Modernity’ discussions, an interven-
tion that sought, against the backdrop of crises in
European modernity and ecological transformation,
to explore interpretive pathways beyond Western
naturalism and its established narratives of modern-
ity (Research Network for Philosophy and
Technology, 2017). These intellectual trajectories
suggest that the treatment of China as a theoretical

resource, a comparative object and even an external
reference point for the crises of modernity is far
from accidental within Western traditions of
thought.

The biotechnology governance workshop orga-
nized by the Institute for the History of Natural
Sciences STS Center (2024) for this special issue
on 11 October 2024 brought such expectations
into a concrete setting. Organized around the themes
of ‘solidarity’ and ‘consensus-building’, the work-
shop explored global perspectives on biotechnology
governance alongside Chinese experiences. During
the event, Francoise Baylis—an internationally
renowned bioethicist and current President of the
Royal Society of Canada—emphasized that, before
asking how technology might be applied ‘ethically’,
a prior question must be addressed: what kind of
future society do we actually wish to inhabit? The
significance of governance lies precisely in this prior
act of orientation. Luis Campos, Professor of
History at Rice University, revisited key moments
in the history of modern technology governance
through the lens of the ‘spirit of Asilomar’, remind-
ing us that public reflection on technological conse-
quences is itself part of technological development.

It was also in this discussion that we turned to the
idea of ethics as a ‘touchstone’. In Western ethical
discourse, a touchstone commonly refers to a criter-
ion by which value judgements are tested. When the
conversation shifted to the Chinese tradition of
Taihu scholar’s stones, however, Baylis and
Campos both showed strong interest and proposed
a suggestive analogy. If Western ethical traditions
often privilege the testing of judgements against
explicit principles, might the Taihu stone—with its
aesthetic of thinness, translucence, perforation and
wrinkling, and its emphasis on porosity, passage,
texture and structural tension—offer a different
way of thinking about ethical judgement? Such a
discussion does not imply that Chinese culture
offers a ready-made answer. It does, however, illu-
minate an important fact: many Western scholars
are interested in Chinese experience not only
because China is an important state actor, but also
because they hope to find in Chinese traditions a dif-
ferent source of ethical insight—one that places
greater emphasis on relationality, structure,
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vulnerability and emergence than the dominant
Western languages of principlism and rule-based
reasoning do.

These discussions provide an important back-
ground for this special issue. What concerns us
here is the question of which elements within
China’s intellectual traditions, institutional practices
and contemporary governance experiences can enter
into dialogue within global technology ethics, which
concepts and practices can be translated, debated
and tested, and how such engagements might
expand the imaginative horizon of contemporary
technology governance.

3. From rupture to reconstruction:
The intellectual arc of this special
issue

Against this backdrop, the four contributions col-
lected in this special issue form a relatively coherent
trajectory. They move from a critical event to struc-
tural diagnosis, and then onward to governance fra-
meworks and design methodologies. Each article
addresses a different dimension of global technol-
ogy ethics governance, yet all converge on a com-
mon question: in an era of rapidly expanding
technological capabilities and constantly shifting
institutional orders, how can ethics meaningfully
enter into the directional choices that shape techno-
logical development?

The first contribution, by Yan Ping and Gao Lu,
is an interview article of Professor Frangoise Baylis.
In the article, Baylis takes the He Jiankui case as its
point of departure and reconsiders the normative
boundaries and social legitimacy of human genome
editing governance. It focuses in particular on the
notion of ‘broad societal consensus’ introduced at
the First International Summit on Human Genome
Editing in 2015, and asks how that term has subse-
quently been interpreted, narrowed and transformed
in global discussions. In this context, the He Jiankui
case exposed tensions embedded within what had
appeared to be relatively stable international gov-
ernance language, and brought back to the centre
of debate the question of who is entitled to define
consensus and determine acceptable limits.

The second contribution, by Liu Yidong, moves
from a single event to deeper structural risks. It
addresses major technological risks, ruinous forms
of knowledge and the systemic dilemmas facing
global governance. The article argues that certain
technological risks accumulate through the diffu-
sion of knowledge, institutional lag and intensifying
competition. What is at stake, therefore, is not only
whether regulatory tools are sufficient, but also
whether risks can be recognized early enough
to permit anticipatory judgement, and whether
boundary-consciousness can be sustained under
accelerating logics of development. In this sense,
‘vigilance’ or a cultivated sense of anticipatory con-
cern acquires a concrete relevance for contemporary
governance under conditions of high-risk techno-
logical transformation.

The third contribution, by Shen Xiaobai and Gao
Lu, shifts the discussion to Al governance through
the concept of ‘co-learning’. The article presents
ethics as an ongoing process of formation, in which
developers, regulators, users and the general public
all participate in shaping and revising normative
boundaries over time. It also deliberately draws
on Chinese intellectual resources, especially
Confucian understandings of relationality and
responsibility, together with Daoist perspectives
on dynamic balance, adaptability and emergence.
In doing so, the article resonates directly with the
intellectual-historical trajectory discussed above:
sustained international interest in Chinese experi-
ence stems not only from China’s importance as a
governance actor, but also from the possibility that
Chinese traditions may offer conceptual resources
beyond the dominant Western grammar of rules
and principles.

The fourth contribution, by Zhang Wei, Jing Yu
and Wang Qian, examines how ethics can be
embedded in design. Rather than treating ethics as
an external evaluative mechanism applied after the
fact, the article argues that ethical considerations
must enter technological systems at the design stage,
shaping structures, processes and modes of inter-
action from the outset. Here again, Chinese intellec-
tual resources are mobilized, especially ideas such
as ‘governing tools through the Dao’ and ‘technique
as a bearer of the Way’. These ideas are translated
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into a design orientation centered on responsive-
ness, restraint, relationality and value direction.
Ethics thus becomes not only a language for judging
consequences, but also a practical resource for shap-
ing technological form and conditions of use.
Taken together, these four contributions suggest
several theoretical threads that merit further develop-
ment. The first is openness. Openness here concerns
not only open knowledge, open technological ecosys-
tems and open institutional arrangements, but also the
maintenance of feedback, revision and negotiation
within design itself. It relates all these to contempor-
ary open-source practices and to the generative, revis-
able qualities emphasized by design-oriented ethics.
The second is participation. Participation points to
a governance logic of co-learning and co-formation,
in which normative boundaries are shaped through
sustained interaction. In the Chinese intellectual con-
text, this can also be related to an ethics of engage-
ment with the world: individuals do not complete
themselves outside the public realm, but assume
responsibility through enduring relations with larger
forms of order. The third is consciousness of
contingency. Liu’s analysis makes clear that, under
conditions of high risk, strong spillover and irreversi-
bility, development and security remain in constant
tension, and that risk-consciousness and boundary-
consciousness therefore become intrinsic to technol-
ogy governance. The fourth concerns an alternative
horizon of order. If China’s recent global Al govern-
ance initiatives, the Shanghai Declaration on Global
Al Governance and the cooperative narratives asso-
ciated with the Belt and Road Initiative are considered
together, one can discern an ongoing effort to imagine
a form of global technology governance that places
greater emphasis on shared futures, coordination and
mutual benefit, even while the nation-state remains
the primary unit of political action. Zhao’s (2005) dis-
cussion of the Tianxia system offers a provocative and
productive conceptual resource in this regard. It sug-
gests that the ‘global’ is not merely a competitive
arena among states, but also a broader ethical and pol-
itical horizon. For technology ethics governance, this
implies that institutional design requires not only /i
(3)—forms of reasoning that can be publicly
defended and translated across cultures, but also
qing (1#i)—a disposition of care and understanding

towards different social conditions, developmental
stages and historical experiences.

This special issue does not, of course, resolve all
of these questions. Where exactly is the global?
Who can speak for it? How will China’s role con-
tinue to evolve as technological orders are reorga-
nized? These remain open problems. Yet the four
contributions gathered here place critical events,
structural risks, governance frameworks and design
pathways within a single conceptual map. In doing
so, they provide an important starting point for
more sustained cross-cultural and cross-institutional
dialogue. Technology ethics governance is not
merely an ancillary question of how to attach moral
constraints to technical systems. It concerns, more
fundamentally, how we understand risk, organize
responsibility, shape rules and ultimately decide
together the forms of life that future societies will
inhabit.
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Forks in the road: Francoise Baylis
on ethics, genome editing, and
the world we want to live in

Ping Yan' and Lu Gao®

Background

In October 2024, on a high-speed train from Beijing to
Shanghai, Professor Frangoise Baylis, distinguished
research professor emerita at Dalhousie University,
president of the Royal Society of Canada (2025-
2028), and one of the world’s most influential voices
in bioethics—sat down with Yan Ping of Dalian
University of Technology and Gao Lu of Tsinghua
University for a four-hour conversation. Also on the
journey was Professor Luis Campos, historian of sci-
ence at Rice University. The group was traveling to the
International Symposium on Science and Technology
Ethics, organized by the Academic Divisions of the
Chinese Academy of Sciences in Shanghai.'

Setting the stage and asking the right
questions

Baylis, the author of Altered Inheritance: CRISPR and the
Ethics of Human Genome Editing (Baylis, 2019), has
been deeply engaged with the International Summits on
Human Genome Editing. In this conversation, she reflects
on the evolution of the summit’s debates, the shifting glo-
bal discourse on heritable human genome editing, and the
tensions between scientific ambition and ethical
responsibility.

Q:° Let’s begin with the three international summits
on human genome editing (2015 in Washington DC,
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US4, 2018 in Hong Kong, China, 2023 in London,
UK). It seems that, from your perspective, the domin-
ant themes at the respective summits were ‘broad soci-
etal consensus on human heritable genome editing’ at
the first summit, ‘translational pathways for human
heritable genome editing’ at the second summit, and
‘equitable development/access for human somatic
genome editing’ at the third summit. Does this reading
make sense? Can you talk us through the background
and evolution of the three summits?

Baylis: In a dynamic field, there are many ways to
answer this question. The thematic overview provided
is a legitimate way of understanding what happened; it
aligns with how I might interpret events (Baylis, 2023,
2025). But it’s important to recognize that others will
tell a story differently. For me, what matters is the
emphasis, at the outset, on ‘broad societal consensus’.
That phrase gets used for the first time in the specific
context of discussion/debate about the ethics of human
genome editing in the closing statement of the first
international summit in 2015 (National Academies,
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2015). To my knowledge, this is also one of the first
times those words appear together in the bioethics lit-
erature. The emphasis on ‘broad societal consensus’
is significant.

Shortly after the first summit, people tried to
change the language. For example, instead of ‘broad
societal consensus’, they talked about ‘broad scientific
consensus’. Someone like me, who is paying attention
to language, saw this as an attempt to be perceived as
agreeing with the initial commitment without really
agreeing—there is a huge difference between ‘broad
societal consensus’ and ‘broad scientific consensus’.

The idea of a ‘translational pathway forward’ for
human heritable genome editing comes later; it is of
central importance at the second summit. As concerns
this issue, it is interesting to note the tension between
the revelation (in advance of the second summit) that
He Jiankui had created genome-edited babies and the
summit’s closing statement that both condemns He’s
translation research (from clinical trial to practice)
and at the same time calls for a ‘pathway forward’
(National Academies, 2018). The organizing commit-
tee that issued the closing statement didn’t say, ‘we
don’t yet have broad societal consensus, so why did
you do this?” As such, the criticism of He’s research
wasn’t anchored in the 2015 closing statement; it
was anchored in the solo event. Only three years had
passed between the first and second summits.
Nothing dramatic had changed in the science, but
the narrative had shifted considerably. This reveals
how quickly the frame of a conversation can change
and how events can reshape discussions.

The first summit happened very quickly, nominally
in response to research published in April 2015 (Liang
etal., 2015). I was invited to sit on the organizing com-
mittee in late summer 2015. Our first planning meeting
happened in early October, and the summit was held in
early December. The summit hosts tried to do things
differently: they involved the media early on; they
made the meeting available online in real time (some-
thing unusual in 2015); and they made the meeting
accessible to people with physical or hearing impair-
ments (the meeting was live-streamed and closed-
captioning was provided). There was live-tweeting
and social-media reporting. Indeed, this was the first
time [ attended a meeting in person and simultaneously
followed conversations about the meeting on Twitter.

This was fascinating because there were conversations
happening online that were not happening in the room.
Four thousand people watched online. That was huge.

A different tone in Hong Kong and
London

Q: Do you think the three summits had different
tones?

Baylis: The second summit, held in Hong Kong in
2018, was very different from the first summit
held in Washington in 2015. The second summit
was originally to have been held in China’s main-
land, but it was moved to Hong Kong. I didn’t
attend in person; I watched online from my home
in Canada in the middle of the night. There was con-
siderable global attention on this meeting because a
few days prior to the meeting the world had learned
that gene-edited babies had been created by a
Chinese researcher—He Jiankui.

I saw He’s presentation and the audience’s reac-
tions. From my perspective, there was some ‘grand-
standing’: people stood up and were critical without
reflecting on how their criticisms of He Jiankui could
apply equally to work done in Western countries.
Consider, for example, criticisms about the consent
process. Some of the outrage seemed performative.
A rhetorical condemnation without self-reflection
doesn’t advance the conversation. I'm not saying |
wouldn’t have been outraged; I would have been,
because I strongly support broad societal consensus.
I would have asked He Jiankui (and any other scien-
tist), “What makes you think you can decide this on
your own? It’s not your decision to make.’

The third summit, in London in 2023,
attempted to shift some of the focus from herit-
able genome editing to somatic genome editing
while shining a light on ‘equitable development
and access’. Heritable genome editing was still
on the agenda, but there was an attempt to say
there are more issues we must pay attention to.
Some people criticized this shift, saying it
avoided the prime contentious issue. My view
is that it acknowledged that nearly 10 years
had passed since the first summit and that, while
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heritable genome editing was still a distant
imagining, somatic genome editing was a reality
with the anticipated move from clinical trials to
therapeutic interventions for living patients. How
could we not pay attention to the relevant con-
temporary ethical issues surrounding the use of
this technology? Heritable genome editing, by
contrast, remained somewhat in the realm of sci-
ence fiction.

What happened between the
summits?

Q: Then what really happened between the three
summits?

Baylis: Between the summits, there was a great deal
of work by individual scholars, scientists, national
bodies and professional societies. After the second
summit, for example, in 2019, a paper was pub-
lished calling for a moratorium on human heritable
genome editing (Lander et al., 2019). The authors
included several members of the original planning
committee from the first summit, and scholars
from different disciplines and different countries
were invited to join the call for a moratorium.
Three scientists, widely regarded as the CRISPR
pioneers—Jennifer Doudna, Emmanuelle
Charpentier and Feng Zhang—were invited to sign
on. Only two of the three did so. Other scientists
who were members of the planning committee,
like David Baltimore, also did not sign on. These
missing signatures matter historically.

The final statement from the first summit did not
explicitly call for a moratorium. If you read the text,
it doesn’t use this word. But to my mind, this was
clearly a call for a moratorium by another name.
Indeed, The New York Times headline the next day
used the word ‘moratorium’ (Wade, 2015). So,
even if the word wasn’t used, the substantive con-
tent clearly pointed the way.

For me, a moratorium is a temporary halt, not a
ban. It buys time: time to reflect, time to perhaps
advance the science, time to build broad societal
consensus. By 2019, to remove any possible doubt
about the call for a moratorium, like-minded people
made the call explicit: ‘Adopt a moratorium’

(Lander et al., 2019). As a result of this publication,
some believe there is a moratorium on human herit-
able genome editing, but strictly speaking there
isn’t. No binding pause has been formally endorsed
(and, in any case, who would have the authority to
endorse and monitor a moratorium?).

One constant across all three summits is the
emphasis on ‘safety and efficacy’. No one wants
to say, “We can do this even if it is not safe and effi-
cacious.” Scientists want to be responsible (and be
seen to be responsible), and they want to maintain
control. They want to define the standards and be
the ones to assess whether those standards have
been met. Because of my training, I don’t see safety
and efficacy as purely scientific criteria. There’s a
value system underlying them. It’s always ‘safe’
relative to something and ‘efficacious’ relative to
something [else]. No intervention will ever be
100% safe and efficacious. Someone has to decide
when it’s safe enough, and efficacious enough.
‘Enough’ is a value-based criterion. We need to be
transparent about that. We shouldn’t allow the
standard of ‘safety and efficacy’ to collapse into
purely factual assessments when they are not. And
we should not let scientists be the only ones to
decide when standards have been met.

Revisiting the role of individual
scientists

Q: Before the first summit, a team led by Huang Junjiu
in China published research that raised concerns
about whether genome editing experiments should
be done in human embryos. What are your thoughts
on this research?

Baylis: Well, an interesting thing you may not know
about me is that my PhD thesis was on the ethics of
using nonviable human embryos in research. This is
relevant because the research done by Huang and
colleagues—which is the first reported research
use of human embryos using CRISPR genome edit-
ing technology—was done in nonviable human
embryos. An excerpt of my thesis was published
in the journal Bioethics in 1990 (Baylis, 1990).
That article, published nearly 35 years ago, remains
relevant today.
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Getting back to your question, however, about the
research published by Huang, arguably it is his work
that sparked the global conversation on the ethics of
human germline genome editing. Now admittedly
this happened in a roundabout way. Huang originally
submitted the paper published in Protein and Cell to
both Nature and Science. Both of these journals
rejected the paper, and yet they then each published
commentaries that I think can fairly be described as
‘in anticipation’ of the article by Huang. To be clear,
neither of the commentaries in Nature and Science
name Huang. Instead, they ask and answer the gen-
eral question ‘Should we do this [human heritable
genome editing] research?” Some scientists said
‘no’ emphatically (Nature paper, see Lanphier
et al., 2015); other scientists said ‘we need a prudent
pathway forward’ (Science paper, see Baltimore
et al., 2015). Thereafter, plans were made to host
the first international summit.

Governance beyond laws

Q: Let’s talk about global governance in the context
of these summits. [ understand that the first summit
was intended as a step towards global governance
of human genome editing. How do you see the gov-
ernance process developing?

Baylis: Nothing happens in isolation. The summits are
anchors, and things happen in between. Countries,
professional organizations, patient groups and
public-interest groups position themselves with refer-
ence to these (and other) anchors.

In recent years, our understanding of governance
has broadened. Early on, people thought of govern-
ance as clear research guidelines, or laws permitting
or forbidding certain things, or international treaties.
At the 2015 summit, there were formal documents
submitted for consideration by UNESCO and by
civil society. Different interest groups asserted their
understanding of risks, potential benefits and prior-
ities. People referred to the ‘Oviedo Convention’.

The broadest statement on governance that [ know
of in this space is the one issued by the World Health
Organization: ‘Framework for Governance of
Genome Editing’ (WHO, 2021). It unpacks the
word ‘policy’ and has included international

declarations and treaties; national laws and research
guidelines; professional guidelines; education sys-
tems; patents; and publications. It recognizes that all
these mechanisms can helpfully constrain or encour-
age behavior. Governance is not just about laws; it’s
also about mechanisms and responsibilities.
Research funders can regulate by deciding whether
to fund certain research. Publishers can regulate by
deciding whether to publish certain articles. Patent
offices can incentivize some research and discourage
other research by the rules they enforce. Educational
systems shape the next generation. If we want to gov-
ern human genome editing, we need to think about all
these levers (and more).

This is important in the modern world. Otherwise,
we invest a lot of resources in treaties and declara-
tions that may not work. Treaties may not work
because there is increasing distrust among nation-
states. We are no longer in a postwar moment where
people want to bridge differences and are eager to
find ways to work together. There is also a new pri-
vate—public reality that must be addressed. Private
companies have enormous resources and capabil-
ities, and they operate across borders. So old mechan-
isms narrowly focused on nations may not suffice.

The role of ethicists and the politics
of science

Q: As an ethicist, you have had an impact on several
summits. Did you feel pressure from the scientists?

Baylis: Yes. There is pressure. Sometimes it is dir-
ect, sometimes subtle and maybe even inadvertent.
You are invited to a meeting organized by scientists
and funded by scientific bodies. There is an expect-
ation that you will be constructive, that you will not
block ‘progress’. Some scientists frame ethics as a
public-relations exercise: help us manage public
perception, and help us to better explain what we
are doing and why it is important. This is not ethics,
however. Ethics should first ask and answer ques-
tions about whether we should do something at
all, before considering the ways in which it might
be possible to do something ethically. But that ques-
tion [the ‘whether’ question] is often unwelcome
because many scientists already assume the project
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under scrutiny is worthy. They want the ethicist to
manage discussion and debate, not to question the
project itself.

David Baltimore, who chaired the first and second
summits, has been clear about his view on the need to
avoid the language of a moratorium (Saey, 2019). But
his view wasn’t the unanimous view of members of
the organizing committees. There were varied per-
spectives. As I have said before, while the final state-
ment from the first summit did not use that word
‘moratorium’, that does not mean there was not a
widely agreed upon call for what others might call a
pause. Anyone reading the closing statement might
well interpret it that way. At the second summit,
at the beginning, Baltimore said the birth of
genome-edited twins was deeply problematic, and
he quoted the final statement from the first summit.
Feng Zhang also quoted it. But by the end of the
second summit, things had changed, as evidenced
by the call for a transitional pathway forward in the
closing statement.

Incentives, success and being first

QO: Some scientists think He Jiankui chose the wrong
disease to ‘cure’. He should have chosen something
like heart disease or diabetes, and this would have
resulted in less criticism. They call him ‘clever but
wrong’. How do you view such opinions, especially
from younger scientists?

Baylis: This question invites us to reflect on the incen-
tives in science. Science rewards being first. It does so,
for example, with publication in high-impact journals,
Nobel (and other) prizes and positive media coverage.
People like me question that system because it perpe-
tuates the false notion that knowledge production is
individual when science is team-based. Individual
scientists may have great ideas, but teams are needed
to realize these ideas. Yet we reward individuals. We
reward being first. That system shapes how young
scientists think. The incentive structure encourages
risky behavior. We need to rethink what success looks
like. Success should be about contributing to a better
world. We need to value collaboration, openness
and benefit to society, not just being first or publishing
in a prestigious journal.

He Jiankui has been called a ‘rogue scientist’ by
many (see, e.g., Fraser, 2018). I share Ben Hurlbut’s
view that this labeling is misguided. He Jiankui did
what all young scientists are trained to do: to be at
the forefront, to make a name for himself. Even now
(after his release from prison), He Jiankui tries to do
that—to be first. He is saying he wants to publish his
‘ground-breaking’ research. Many scientists insist
that his research isn’t sound, and for this reason it
shouldn’t be published. What are the relevant stan-
dards? Traditionally, we publish good science and
good ethics. If there are serious reservations about
both the science and the ethics, why publish?
(Baylis, 2020)

Heritable genome editing cannot
cure anything

Q: Then what do you think genome editing should
do to better benefit the society?

Baylis: Heritable genome editing isn’t about cures.
The reason is simple: there is no person/patient
with an illness who is suffering and in need of a
cure—someone who can make a claim on society
for care. Somatic genome editing can offer treat-
ments (and possible cures): if a child is born with
a genetic disease, and you edit their somatic cells,
you are treating (possibly curing) that child.
Heritable genome editing doesn’t involve persons/
patients. What it offers is the possibility of creating
a future human with or without certain traits depend-
ing upon what is considered valuable; it does not
treat an existing being. The goal of improving
humanity by manipulating the germline raises eth-
ical concerns as this technology is not about curing
disease but about choosing which people should
exist.

Use of this technology encourages eugenic thinking,
because it ultimately invites people to decide which lives
are more or less valuable. There might be initial agree-
ment on some very dramatic (life-limiting) conditions
that are worth eliminating, but over time there very
likely would be less and less agreement about which dis-
eases or disabilities should be eradicated, and which
conditions should be accepted as simple differences.



Cultures of Science 9(1)

In making decisions about when to use genetic
modification, we will be actively changing the world
in which we live from one that is accepting of chance
and diversity into a world where it is normal to decide
who should be created with which traits. For the record,
there are ways of having children that avoid the disease
scenario without resorting to heritable genome editing.
For example, if prospective parents want to avoid pas-
sing on a genetic condition to their offspring, there are
existing technologies that can be used to screen pre-
implantation embryos, after which decisions can be
made to selectively transfer unaffected ones.

There is no compelling medical need for herit-
able genome editing. There may be a good reason
to do heritable genome editing, but I haven’t heard
of one as yet.

Bringing together a body of work

Baylis explained why she wrote Altered Inheritance.
It was an opportunity to bring together many threads
of her academic research at a time when her career
was shifting towards international policy work.
More generally, she was interested in helping other
people pursue their substantive research rather than
taking on new projects of her own. The book enabled
her to collate decades of thought on impact ethics. The
themes she discusses in the book—slow science,
responsible bioethics, and the roles and responsibil-
ities of scientists—apply beyond gene editing. Her
core argument is that we spend too much time on sec-
ondary (downstream) questions and not enough time
on the primary question: “What kind of world do we
want to live in?’

Baylis: I've often told people that I probably
won’t write another book because I have nothing
else to say. Everything I know is in my book
Altered Inheritance. The primary question for me
is: ‘what kind of world do we want to live in?’
Only when we know the answer to that question
should we move on to the second question: ‘how
will this technology help me (us) build that world?’
I find it is frustrating that many people in bioethics
ask, ‘How can I do this ethically?’ instead of asking,
‘Is it ethical to do this?” The latter is the more chal-
lenging question, and many people shy away from

it. My plea is to start at the beginning: decide
what kind of world we want, then consider whether
a given technology fits into that vision. That is the
essence of slow science and responsible ethics.

Treatment and enhancement

Q: In Altered Inheritance, you make the provocative
point that the difference between ‘treatment’ and
‘enhancement’ is often meaningless. Could you
explain what you mean by that?

Baylis: Much of the literature assumes that if what
you’re trying to do is a treatment, then it is a good
thing, and if what you’re trying to do [is] an
enhancement, then it is bad or at least problematic.
I want to challenge that assumption. There are treat-
ments that are not good, and there may be enhance-
ments that are good. The dichotomy— ‘treatment
good, enhancement bad’—is sloppy thinking.

Q: So you're saying the terms themselves shouldn’t
determine the moral judgement?

Baylis: Exactly. You shouldn’t let those terms do
the moral work for you. You have to do the moral
work yourself by unpacking the goals and objec-
tives. A technology that others call a treatment
might, in my view, actually be an enhancement—
and it might be good or bad depending on what it
seeks to do.

O: What should guide the ethical assessment, then?

Baylis: The key is to ask: What is the goal? Does it
make sense? Does it align with your vision of a good
life? For me, the label is not what matters; the under-
lying values do.

Ethics is not lagging behind science; it
asks different questions

Baylis rejects the idea that ethics lags behind sci-
ence. She maintains that the claim that science is
outpacing (and thus surpassing) ethics is not just
incorrect but disingenuous.
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Baylis: In chapter 5 of Alfered Inheritance, called
‘Ethics in the interim’, I argue that we have had con-
siderable time to reflect on the ethical significance of
manipulating the human genome. Some say we have
not used that time wisely. They complain that eth-
ical thinking has not kept pace with science. But
what does that mean? Saying ‘science surpasses eth-
ics” or ‘ethics lags behind science’ is not only incor-
rect; it is insincere. Such statements often mean,
‘ethics is hindering scientific progress’. Why
assume science is the reference point? Why should
ethics keep pace with science? Why shouldn’t sci-
ence keep pace with ethics? Science is a human
activity that should be informed by ethics.

We have decades of literature on the ethics of
creating new humans. We have decades of discus-
sion about human cloning. Ethics isn’t lagging
behind; science just doesn’t like the answers ethics
offers. There is frustration because ethicists point
out problems. Scientists want to move quickly; ethi-
cists say we need to stop and think (long and hard)
before we act.

Dual-use science and the limits of
control

O: Many developments in science and technology—
like artificial intelligence or drones—are seen as
burdens of state power. Drones were once seen as
civilian tools; now they are used in wars. In a movie,
terrorists use genetic weapons to control the world.
If genome editing can be weaponized and enters
global geopolitical competition, is there any possi-
bility to control it? Can ethics stop science from
being misused?

Baylis: Many scientists will tell you that any scien-
tific discovery can be used for good or for evil. You
should not point to the potential for evil as a way of
stopping the potential for good. You can use a ham-
mer to build a house or to kill someone. You can
also use a hammer as a gavel if you are a judge, to
insist on justice. The point is: technology is not
inherently good or evil. How it is used depends on
humans. So what matters is the human, not the tech-
nology. Once you understand that, you can start

thinking about governance differently. Instead of
focusing only on prohibiting a technology, you
can helpfully focus on influencing human behavior.
How do you incentivize people to use a technology
responsibly? How do you create norms that discour-
age misuse? How do you build systems that monitor
and mitigate potential harms?

You will never be able to control every individual.
But you can create norms and institutions that make
misuse less likely. You can encourage people to share
values of care and justice. You can stigmatize harm-
ful uses of technology. You can ensure scientists
think about the implications of their work. You can
create transparency and accountability.

Challenges in global governance:
Pandemic, conflict and building
community

When asked about two challenges—achieving dia-
logue across different ethical, religious, cultural,
social, political, legal and scientific perspectives,
and moving from public education to public
empowerment—Baylis acknowledges that these
challenges remain acute.

Baylis: During the past five years we have experi-
enced a pandemic and regional wars. These
experiences have shown us how we sometimes fail
to care for each other. But during these challenging
times, there have been stories of communities
coming together and forming new connections.
The world is always in transition; the key is not to
be disheartened. We must remain committed to
positive goals and objectives even when setbacks
occur.

Governance is not only top-down but also
bottom-up. We must keep doing the work of build-
ing and extending community so that we have a
sense of care and compassion for those around us
and even for those we do not know. Why do wars
happen? In part, because we see others as funda-
mentally different; we don’t see ourselves as con-
nected to each other. Building trust means
engaging with people who are different, finding
common ground and recognizing our shared
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humanity. We may never achieve ‘broad societal
consensus’, but we will be better off for having
tried.

Building broad consensus and
empowering the public

Q: How can we achieve broad societal consensus
on genome editing and other transformative
technologies?

Baylis: Broad consensus is a process: it involves
global dialogue, exchanging different perspectives
and values with mutual respect, building trust, and
brainstorming about how to use science and technol-
ogy for a better world. How we communicate and
make decisions is as important as the decisions
themselves. My target audience is the human fam-
ily—all of us.

We must always be willing to talk to each other
even when we disagree fundamentally. Some people
are unable, unwilling or uninterested in dialogue.
But progress requires talking to people we don’t
know, don’t understand, and may disagree with.
By way of example, sometimes colleagues have
told me not to go to certain countries because of
how they treat women. I respond: ‘I’'m a woman.
If they invite me to speak and I don’t go, how
does that help other women?’

I know ‘broad societal consensus’ may never be
reached, but I believe that we will all be better off
for having tried to work towards consensus. The
attempt itself teaches us about each other and may
reveal common ground. Even if we never fully
agree, we may understand that there are different
ways of knowing and understanding; those with
whom we disagree may not all [be] crazy or wrong.
As a result of trying to build consensus, we may
become more open. What would that be like? It
would be very different from the world we live in
now.

Q: In your book, you identified two major global
policy challenges: effective dialogue across diverse
perspectives and moving from public education to
public empowerment. How do you see these today?

Baylis: The pandemic highlighted how we fail in
our commitments to care for each other, but it also
provided examples of communities coming
together. Wars show how quickly people can dehu-
manize others. We always need to ask: can we keep
our eye on the ball? Can we recognize there will be
setbacks, but maintain our goals? The challenge is
not to become disheartened or cynical or pessimis-
tic—it is easy to be all three.

If we are looking at governance, we have to think
of it as both top-down and bottom-up. Top-down
governance includes laws, regulations and inter-
national agreements. Bottom-up governance is
about community building, public engagement and
social norms. We need both. We need to extend
community so we have care and compassion for
those around us—including people we don’t know
or who are far away.

We also need to distinguish between ‘public
education’ and ‘public  empowerment’.
Education means informing people.
Empowerment means enabling them to partici-
pate and have a say. In many places, public
engagement is tokenistic. People are asked to
comment on decisions that have already been
made. That is not empowerment. To empower
the public, you must share power. That means
scientists and policymakers must be willing to
cede control. They must listen to voices they
might not agree with. They must recognize that
people have different world views, different
values and different religions. Effective dialogue
is hard work. It requires trust. And trust is in
short supply.

Rethinking ethics, governance and
success in science

Q. How does your approach to ethics connect with
this vision of consensus and empowerment?

Baylis: Responsible ethics means thinking carefully
about the potential impact of ethical arguments. It’s
not just an academic exercise. Words matter.
Responsible bioethics, a term developed by Dan
Brock and others, emphasizes the need for
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philosophers to understand that they cannot have an
impact on the world unless they engage with policy-
makers and help them implement ethical ideas. You
have to think not just about the correct answer, but
about strategies for implementation.

Impact ethics, a term introduced and explained in
the blog Impact Ethics,’ and further explored in the
book Bioethics in Action (Dreger and Baylis, 2018),
looks at how ethics can positively impact the world,
recognizing that what counts as positive is contested.
Impact ethics encompasses responsible ethics and
responsible bioethics. Many stories in Impact Ethics
are about challenging the status quo and challenging
power. They are about naming problems and trying
to change things. They are about not accepting the sta-
tus quo as the norm, but about turning a reflective gaze
on established practices and saying, ‘This is wrong.’

In my own work, for example, I have argued
that there is a moral obligation to do research
involving pregnant women. The starting assump-
tion for many is that it is wrong to include pregnant
women in research. I engage with that literature
and explain why others are misguided. I argue
the most ethical thing you can do is to include preg-
nant women in clinical trials and thereby contribute
to the body of knowledge relevant for the safe and
effective treatment of pregnant women. That is not
the norm, but I think it is right. These ideas are
fully explored in the co-edited collection Clinical
Research Involving Pregnant Women (Baylis and
Ballantyne, 2016).

Q: How does this translate into changing govern-
ance structures and success metrics in science?

Baylis: If you wanted to create a genome-edited
baby today, you could evade laws, guidelines
and declarations. You could go into international
waters, get a rich person to build you a fancy
boat, and do whatever you want. The only things
that would stop you are other forms of governance
such as peer respect, professional norms, social
condemnation. If you care about being celebrated
by your peers or your country, you will not violate
current social and ethical norms. We need to
change what counts as success. Governance is
about structures and incentives, not just laws.

The current global scientific system rewards being
first; it is like the Olympics, a competition (between
nations and individuals) by softer means than war.
That competition shapes behavior. As an alternative,
I suggest exploring the merits of ‘collaborative ambi-
tion’: can we set success metrics that incentivize people
to share their work and come up with creative answers
that help more people? Redefining success would
mean valuing collaboration, openness and societal
benefit over individual achievement.

The university system, for example, is a govern-
ance system with clear metrics for success, in this
case: being awarded a PhD; graduating Summa
Cum Laude; publishing in high-impact journals; suc-
cessfully competing for external funding; earning
prestigious awards; becoming a full-professor; and
so on. Those metrics drive behavior. Few academics
challenge these metrics because they either feel
threatened or have not achieved them. We need to
question those metrics and create new ones that align
with the values of meaningful impact and influence.
The current metrics are thought to be placeholders
for this, but they are not always aligned.

The fork in the road and slow science

Baylis: I often speak about the fork in the road when
I give public lectures to emphasize the need to stop
and reflect when there is more than one option in
front of us. At a fork in the road, you should stop
and ask yourself: ‘If I go this way, what kind of
world am [ helping to create? If I go that way,
what kind of world am I helping to create?” For
some, the answer comes easily, ‘It’s obvious; pro-
gress is forward.” So, people rush ahead.

The “fork in the road’ metaphor is one of the ways
in which I try to anchor the commitment to slow sci-
ence. ‘Slow science’ is about quality, not speed. It is
about taking the time to formulate and ask the right
question(s)—the question(s) that need(s) to be asked
and answered. If you get a good question at the out-
set, then you have a better chance of getting a good
answer. Speed isn’t the metric; quality is.

To build a better world, we need to change social
norms. Social norms influence expectations of suc-
cess. In many scientific communities, success means
being first, publishing in a prestigious journal or
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winning prizes. If we want a different world, we
need to change the prevailing definitions of success.
We need to value collaboration, inclusivity and
benefit to society. We need to ask: ‘what kind of
world do we want to live in?” Then, we need to align
our scientific and social practices with that. If the
incentive system says, ‘Be first at all costs’, we
will get risky behavior. If the incentive system
says, ‘Collaborate and share’, we will get different
behavior.

Advice for young Chinese bioethicists

Q: Do you have any suggestions for young scholars
in Chinese bioethics?

Baylis: I think Chinese scholars have a rich tradition
of thinking about how the world can and should be
organized. It would be a contribution to share that
traditional knowledge more widely. There is a
wealth of information and concepts in your culture,
in your history, that are unique and worth sharing.

As we left the campus to go to the train station, I
saw something that looked like a petrified piece of
wood or a rock. I wondered what it was. Lucy
said it was Gongshi—a ‘scholar’s rock’ or ‘viewing
stone’. She told me about the four features of the
scholar’s stone and explained how this was a tool
for meditation and reflection. That made me think:
‘Could we apply the features of the viewing stone
to contemporary bioethics?” One feature is ‘perfor-
ation’—holes. Holes in the stone might allow us
to see through dense, complicated material. How
might this perspective be useful in contemporary
bioethics? For a Chinese scholar, this might be an
interesting lens through which to assess ethical chal-
lenges. So, I would encourage scholars in Chinese
bioethics to draw on your rich history and cultural
resources. Invent your own frameworks. Don’t just
consume Western ideas such as principlism. Share
your discrete ideas and insights with the world. It
would be phenomenally interesting. Look around
at the wealth of information, concepts and ways of
understanding the world and bring that to the table
for discussion. Be creative, and always remember
that ethics is for all of us.

Conclusion

Frangoise Baylis’s reflections leave us with a simple
but urgent reminder: science and technology are never
just about what can be done, but about what should be
done. Tools available to us—whether CRISPR, artifi-
cial intelligence or drones—are neutral; it is our
choices, our values and our governance that will shape
their legacy. She insists that broad societal consensus
is not a luxury, but a moral responsibility—one built
through respectful dialogue, including with those
with whom we profoundly disagree.

Baylis calls for a reimagining of success in science:
away from the race to be first, and towards collabora-
tive ambition—a system that rewards openness, soli-
darity and real societal benefit. She urges scientists
and policymakers to share power, to listen to voices
at the margins, and to have the courage to question
the very metrics that define their careers.

Her challenge to all of us is disarmingly direct:
What kind of world do you want to live in? The
answer, she argues, cannot be left to chance or to
a few powerful actors—it must be built together,
across borders, disciplines and differences. Even if
consensus is never fully reached, the effort at build-
ing consensus can change us: make us more open,
more compassionate and, perhaps, more human. In
the end, Baylis does not promise easy answers.
What she offers instead is a compass—one that
points not to the quickest path, but to the one worth
walking, together.

The interview closes with a call to action: change
social norms, redefine success, share power and be
creative. Baylis encourages young scholars, espe-
cially in China, to draw on their own traditions
and contribute new frameworks to the global con-
versation. Ethics, she reminds us, is for all of us,
and the future of human genome editing depends
on our ability to imagine and create a world that is
inclusive, compassionate and just.
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Notes

1. Prior to publication, Professor Frangoise Baylis was pro-
vided with a copy of the transcript. A few minor correc-
tions and clarifications were made at this time. As well,
as appropriate, notes were added to help orient the reader.

2. Q stands for a question raised by Yan and Gao.

3. See detailed information at: www.impactethics.ca.
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of development. However, the framework for con-
sidering problems and putting them into practice
from the perspective of security remains immature,
and global governance is attempting to make up
for this shortcoming.

It is well known that the essence of global gov-
ernance is based on global governance mechanisms
rather than formal governmental authority; the
methods of global governance are participation,
negotiation and coordination. These characteristics
and principles have been emphasized and practised
in global governance theory and practice, achieving
remarkable success. However, today, with the rapid
development of cutting-edge technologies such as
artificial intelligence (AI), biotechnology and quan-
tum technology, the global governance system and
human security are facing unprecedented chal-
lenges. In particular, Al risks are intensifying—arti-
ficial general intelligence (AGI) could be achieved
within a few years, followed immediately by the
realization of artificial super-intelligence (ASI),
making a loss of control over Al difficult to avoid.
Therefore, within a short period (one or two years),
we must ensure an Al transition and construct a new
type of sustainable, safe AI. However, current glo-
bal governance mechanisms are simply incompetent
for this task. To this end, this article discusses three
aspects: first, the ‘dual challenges’ of scientific and
technological (SciTech) risk, to demonstrate the
severity and urgency of SciTech risk; second, an
analysis of the deep dilemmas and defects of global
governance; and third, a discussion on the ‘New
Distribution Revolution’, the system transformation
of global governance and policy suggestions.

2. The ‘dual challenges’ theory:
SciTech risks intensify, while security
governance mechanisms have many
loopholes

The primary focus in SciTech risk governance
research is exploring the severity and urgency of
SciTech risks, which determines the importance and
priority of SciTech risk governance in academic and
practical fields. The author has long studied major
SciTech risks and, from a security perspective,

revealed and summarized that there are many loop-
holes in human security prevention and control
mechanisms. Based on this, the ‘dual challenges’ the-
ory is proposed: on the one hand, SciTech risks are
intensifying; on the other hand, human risk-prevention
mechanisms and the global governance system have
10 major security loopholes. This reveals the severity
and urgency of SciTech risks, SciTech crises and
human security crises that humanity faces. The ‘dual
challenges’ theory attempts to provide a comprehen-
sive and profound revelation and judgement regarding
SciTech security, SciTech risks, SciTech backfire and
SciTech crises (Liu, 2000, 2002, 2020). The revelation
and analysis of the 10 major security loopholes apply
to the Al field, and, currently, Al risk is the concen-
trated expression of technological risk.

Loophole 1: The selection mechanism for knowl-
edge production and growth has failed; knowledge
cannot be produced selectively, and innovation
cannot be conducted selectively.

By proposing the concept of ‘ruin-causing
knowledge’ (E5%%111) and proposing and solving
a set of problems (four premises and one set of ques-
tions), the following conclusions are drawn.
So-called ruin-causing knowledge refers to core
knowledge, such as core principles and core tech-
nologies, that can be used to manufacture destruc-
tive weapons or other products/schemes capable of
causing devastating disasters. Examples include
nuclear fission knowledge, chain-reaction knowl-
edge, DNA-recombination technology and
gene-editing technology. Ruin-causing knowledge
is not distinguished by whether the knowledge is
‘good’ or ‘bad’ but instead is defined by whether
its application (military use, malicious use, abuse)
produces enormous destructive power (Liu, 2000).
Major SciTech risks are risks that harm people’s
lives and health and threaten human survival and
safety. They involve many factors of science, tech-
nology and society, are extremely difficult to study,
and require in-depth, systematic research. To this
end, the core issues proposed by the author include
four premises and a set of questions.

The four premises are: (1) the positive and nega-
tive effects of cutting-edge technology cannot offset
each other; (2) the growth of SciTech knowledge is
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irreversible; (3) knowledge and application have
chain effects; and (4) scientific research is self-
reinforcing and never-ending. The set of questions
includes: While SciTech knowledge grows, can
we—and how do we—prevent the growth and
diffusion of one type of extremely destructive
knowledge—ruin-causing knowledge? How can
we produce knowledge selectively? How can we
innovate selectively? How to stop high-risk innov-
ation that brings huge profits? What are the condi-
tional relationships for realizing ‘tech for good’?
How to achieve scientific transformation, techno-
logical transformation and industrial transformation
as soon as possible? Under the four premises, the
importance of studying this set of questions is high-
lighted. For example, the positive and negative
effects of cutting-edge technology cannot be offset.
In other words, no matter how great the positive
effects of cutting-edge technologies (such as Al
nuclear power plants and nuclear medicine), they
cannot offset their negative effects (such as Al dis-
asters, nuclear weapon disasters and nuclear acci-
dents). It is a case of ‘one bad ruins 100 goods’;
one can enhance the benefits but cannot avoid the
shortcomings. Therefore, whether to accept and
develop a cutting-edge technology is not determined
by its positive effects but by whether its negative
effects can be resolved.

The author’s research shows that, under current
various conditions, there are at least 26 reasons
why the growth and diffusion of ruin-causing
knowledge cannot be stopped, knowledge cannot
be produced selectively, and innovation cannot be
conducted selectively. They include an inability to
prevent the emergence of ruin-causing knowledge,
an inability to stop breakthrough progress in science
and technology, and an inability to stop the growth
and application of ruin-causing knowledge.
Specifically, the 26 reasons are as follows (Liu, 2002):

1. Technological innovation based on the
growth of SciTech knowledge is the lifeline
of enterprises and the market economy.

2. Concepts such as ‘science supreme’, ‘tech-
nology omnipotent’, ‘obsession with innov-
ation’, ‘social control omnipotent’, ‘capital
pursuit of profit’ and ‘social development

determinism’ support and indulge the
growth of SciTech knowledge ideologic-
ally. Even if significant SciTech risks are
recognized, development does not slow
down; instead, ethics and safety supervision
are strengthened under the premise of
innovation. This treats the symptoms but
not the root cause and is of no avail.

It is impossible to comprehensively weigh
the pros and cons of the growth of
SciTech knowledge, and it is impossible
to achieve a state in which growth con-
tinues only when pros outweigh cons and
slows or stops otherwise.

Scientific research activities follow the
principle of institutionalized immediate
interests (such as priority, patent rights
and research funding). Rules-based govern-
ance and global governance struggle to
constrain scientific research activities.

The inheritability, interconnectivity and
integrity of knowledge make it difficult to
separate ruin-causing knowledge from its
parent SciTech knowledge; ruin-causing
knowledge will grow as SciTech knowl-
edge grows.

The growth of ruin-causing knowledge is
irreversible. People can destroy weapons
of mass destruction but cannot destroy the
knowledge of how to make them.

The existence of externalities and the lack
of unified world laws mean that one does
not need to worry about the growth of ruin-
causing knowledge when developing sci-
ence and technology; otherwise, one will
lose in competition or even be eliminated.
‘Balanced thinking’ reigns supreme: want-
ing both SciTech innovation and SciTech
security and arguing that we cannot stop
eating for fear of choking and cannot hinder
innovation by strengthening ethical govern-
ance. In other words, innovation comes
first. Under current concepts, culture and
institutional mechanisms, the benefits that
scientists gain from making new discover-
ies/breakthroughs far outweigh the costs

they pay.
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10.

11.

12.

13.

14.

Factors such as unpredictability, the prior-
ity of immediate interests, competitive pres-
sure, externalities, lack of unified laws and
extreme asymmetry of rewards and punish-
ments make the emergence of scientific
research results impossible to prohibit.
Chain relationships and chain effects
mean that any possible application of scien-
tific research results will be attempted.
There is a broad Collingridge’s dilemma
and ‘forbidden zone paradox’: when there
is ample time to prohibit, one often cannot
identify and determine whether SciTech
needs to be prohibited; meanwhile, once
the preconditions appear and it can be
determined, it can no longer be prohibited.
Expanding the scope of the forbidden
zone could stop the production of ruin-
causing knowledge, but it is not feasible
to do this; conversely, a narrow forbidden
zone cannot stop its production as, once
preconditions are formed, it is difficult to
prohibit, and preconditions can come from
unrelated, non-forbidden fields.

Al conducts autonomous research, produ-
cing ruin-causing knowledge; extremists
and tech maniacs use Al to produce ruin-
causing knowledge; Al is used in the mili-
tary field, producing ruin-causing
knowledge.

The characteristics of division of labour and
autonomy in knowledge production result
in fragmentation, which is unfavourable
for screening and prohibiting ruin-causing
knowledge.

Prohibiting ruin-causing knowledge in the
development of multiple technologies with
multi-path substitution characteristics is as
difficult as cutting off the international
internet.

The continuous emergence of new research
modes, methods and theories (such as Al
for science, big data science, computer
simulations, cloud computing and crowd-
sourcing) makes it even more difficult to
stop the emergence and growth of ruin-
causing knowledge.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Prohibiting research on specific problems
does not affect the improvement of
SciTech capabilities, and the improvement
of SciTech capabilities makes solving pro-
hibited problems easy, leading to the failure
of prohibition.

SciTech can manufacture more powerful
SciTech until it becomes uncontrollable.
The improvement of SciTech capabilities
increases the amount of ruin-causing
knowledge.

The holistic combinatorial effect of knowl-
edge shows that ruin-causing knowledge
can be generated by combining
non-ruin-causing knowledge.

It is difficult to establish a globally unified,
binding and enforceable legal system and
assessment/control measures. The trends
of corporate, market-oriented and net-
worked scientific research are intensifying,
resulting in science without borders and
the inability to effectively set forbidden
zones.

Giving up research due to fears of possible
harm is considered unwise because others
without such limitations will continue the
research and win priority. Society also can-
not benefit from your senseless sacrifice
because discovering something once is the
same as discovering it 100 times.
Ruin-causing knowledge has significant
power; therefore, states, military groups
and terrorist organizations will not only
not prohibit it but will also race to develop
it first.

Currently, science lacks necessary self-
correction and self-protection mechanisms,
so it cannot stop the growth and application
of ruin-causing knowledge.

There exist the ‘target misalignment prin-
ciple’ and the ‘moving train dilemma’
(detailed below); society has lost the ability
to correct major errors.

There is a lack of ability to learn from
experience and lessons; the model of devel-
oping nuclear weapons (basic research —
military application) remains unchanged
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to this day. Genetic weapons, nano-
weapons and Al weapons are also products
of this model.

24. Knowing the law but breaking it, and super-
ficial compliance (feigning compliance).
Even if consensus is reached, relevant
agreements might not be signed or exe-
cuted. The behaviour regarding biological
weapons conventions and numerous envir-
onmental issues is proof.

25. The market economy, scientific research
activities, and even the entire society’s
institutionalized ‘immediate interests first’
and ‘law of the jungle’ principles, struc-
tures, incentive mechanisms and winning
mechanisms are the fundamental reasons
why the emergence, growth, spread and
application of ruin-causing knowledge can-
not be stopped. Moreover, not only can
we not stop it but, also, we highly rely
on and accelerate the growth of techno-
logical knowledge, including ruin-causing
knowledge. The irreversible growth of ruin-
causing knowledge highlights the funda-
mental defects of a society that prioritizes
immediate interests and the law of the jun-
gle and also provides an opportunity to end
this type of society and initiate social
transformation.

26. The fact that positive and negative effects
of SciTech cannot be offset, and that
offence/defence and growth/control are
asymmetrical and cannot be offset, indi-
cates that relying on improving the positive
effects of SciTech or promoting the growth
of defence and control knowledge cannot
stop the devastating disasters caused by
the growth and application of ruin-causing
knowledge.

Actually, not all 26 reasons need to hold true. As
long as a few of them hold, it is sufficient to support
the conclusion that the growth and diffusion of ruin-
causing knowledge are irreversible and unavoid-
able. Under the current world’s mainstream
SciTech and economic development model, the
growth and diffusion of ruin-causing knowledge

are unstoppable. This means that the danger of
human destruction is constantly accumulating and
increasing. Once it reaches a certain degree, a dev-
astating disaster is inevitable. Moreover, this irre-
versible cumulative growth of danger makes the
probability of a devastating disaster greater and
greater. If not stopped in time—if we do not change
course—it will inevitably lead to an outbreak. This
is the greatest SciTech crisis and the greatest crisis
and challenge humanity faces.

Currently, terrorism is prevalent, and knowledge
production in corporate labs and by makers is harder
to control. Especially with the recent rise of Al for
science, individuals and small teams (such as mad
scientists, hackers and geeks), or even a single-
person arms company or single-person terrorist
organization, can master and develop cutting-edge
technology and produce ruin-causing knowledge.
The internet makes it easy for ruin-causing knowl-
edge to spread, rendering the human situation
increasingly dangerous. In recent years, with the
Al explosion, SciTech risks are intensifying, and
SciTech backfire is approaching day by day. In
short, the biggest crisis and challenge humanity
faces is not that ‘good things’ (such as natural
resources, etc.) are running out but instead that
‘bad things’ (such as ‘three wastes’, ruin-causing
knowledge, etc.) are accumulating more and more,
approaching the Earth’s limit to contain waste and
burden, potentially leading to collapse (Liu,
2017b). Thus, the selection mechanism for knowl-
edge production and growth has failed, and the
human security defence line has serious loopholes.

Loophole 2: SciTech ethics failure, SciTech law
failure and security supervision failure.

SciTech ethics and SciTech laws have serious
loopholes, which can be described as SciTech ethics
failure and SciTech law failure. That is, SciTech eth-
ics and laws cannot constrain all laboratories and
SciTech experts in the world. Using ethical laws
to constrain misconduct is effective in social life
in which violations by a few cause limited harm.
However, in the SciTech field, the effect is minimal
because there are 233 countries and regions in the
world with different SciTech ethics and laws that
also have numerous gaps and loopholes, and the
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high seas and deserted islands are also harder to
monitor.

There are four situations in which SciTech ethics
and laws cannot impose constraints: (1) in basic
research or academic research fields; (2) among
mad scientists, hackers, geeks or terrorists; (3) in
defence and military fields; and (4) in corporate
R&D institutions (while civilian enterprises typic-
ally will not develop technologies explicitly harm-
ing humans, they also will not self-restrict if the
technology is easily converted for malicious use).
The fact that controversial gene-editing technology
won the 2020 Nobel Prize in Chemistry is proof.
For scientific discovery and invention, doing it
once is the same as doing it 100 times. In the internet
age, in which knowledge spreads easily, strengthen-
ing SciTech ethics, laws and security supervision is
important, but we must also be clear about their
inherent limitations and loopholes. Al ethics, etc.,
are failing. The European Union (EU) Al Act, offi-
cially released in 2024, is full of loopholes: it expli-
citly states that scientific research and defence/
military institutions are not within the scope of con-
straint, and AGI is also not listed in the high-risk
category. Recently, although SciTech ethics
research has become a hotspot, regrettably, many
researchers ignore the serious loopholes caused by
the failure of SciTech ethics. The author’s research
on SciTech ethics starts from the failure of
SciTech ethics (Liu, 2022a).

Currently, SciTech ethics research is growing.
Based on whether it maintains the mainstream
SciTech development model, SciTech ethics can
be divided into two types: maintenance/apologetic
SciTech ethics (SciTech ethics I) and transforma-
tive SciTech ethics (SciTech ethics II). The former
defaults to the position that the current (Western or
global) mainstream SciTech development model is
sustainable and, based on this premise, uses
SciTech ethics to make up for, repair and solve eth-
ical problems arising from SciTech development to
maintain its continued development. The latter con-
ducts deep reflection, revealing that the root of
SciTech ethical risks lies in the internal defects of
the mainstream SciTech development model and
arguing that treating the root cause is necessary
and that reforming and transforming the SciTech

development model is the fundamental solution
and an urgent task.

Loophole 3: Serious loopholes in improving the
responsibility, self-discipline and moral levels of
SciTech experts.

The mainstream view for a long time has been
that SciTech is a double-edged sword; SciTech itself
is a tool and neutral, so improving the sense of
responsibility, self-discipline, autonomy and moral
level of SciTech experts and users is the key to
‘SciTech for good” and preventing risks.
Responsible research and innovation (RRI) is
one such related concept. However, these measures
are difficult to make effective for three reasons: (1)
Even if responsibility and moral levels are generally
improved, as long as a few SciTech experts, makers
or mad scientists are irresponsible, they can cause
catastrophe (SciTech ethics/law failure). (2) Under
the wrong SciTech development model (believing
in science without forbidden zones, binding tech
with capital, prioritizing immediate interests), even
completely following ethical norms for responsible
research cannot prevent major SciTech risks. For
example, Otto Hahn, who discovered nuclear fis-
sion, conducted responsible research; otherwise,
how could he get the Nobel Prize? (3) The under-
standing of ‘responsibility’ varies from different
angles. The Manhattan Project was considered
responsible innovation at the time, but, from a
human perspective, developing nuclear weapons
was the most irresponsible innovation. Therefore,
‘responsibility’ and ‘morality’ are relative, and
RRI cannot be used to prevent major SciTech risks.

Loophole 4: Ensuring mutual destruction cannot
ensure one’s own safety; the balance strategy has
serious loopholes.

History and reality show that cutting-edge tech-
nology is often used for cutting-edge weapons
development. The scientific community and society
are accustomed to this, and scientists let it be, per-
haps believing that, as long as mutually assured
destruction is ensured, their own safety can be
expected. This belief comes from the so-called con-
cept of ‘nuclear balance’, which can be extended to
genetic weapons balance, Al weapons balance,
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nano-weapons balance, etc. However, the author
believes that this is a complete misunderstanding.
First, the fact that no nuclear war or disaster has
occurred is not because nuclear risks were effect-
ively controlled but instead due to luck. Many
nuclear crises and accidents occurred after World
War II, and nuclear war was avoided only by a fluke.
Second, cutting-edge weapons such as Al, bio- and
nano-weapons do not rely on scarce raw materials,
as nuclear weapons do; instead, they have a lower
threshold for use, are easy to diffuse and can be pos-
sessed by terrorist organizations and extremists.
Third, makers, hackers, geeks, corporate labs, mad
scientists and even tech terrorists can use global
public R&D platforms for cutting-edge tech and
weapons development. Leaks and thefts from
cutting-edge labs (such as bio labs) happen con-
stantly, and R&D activities cannot be effectively
controlled.

In short, ‘the capability of mutual destruction’
cannot be completely controlled by national govern-
ments. Asymmetrical warfare and terrorist activities
can happen at any time. Therefore, ensuring mutual
destruction does not ensure one’s own safety. The
reason for developing cutting-edge weapons does
not stand; ultimately, it harms others and oneself.

Loophole 5: It is difficult to avoid shortcomings
while maximizing benefits.

The mechanism for maximizing pros and minim-
izing cons has serious loopholes. ‘Maximizing
strengths and avoiding weaknesses’ (#7847 is
one of humanity’s most important wisdoms. The
author’s research shows that SciTech development
can maximize strengths, but it is difficult to avoid
weaknesses. There are five reasons for this: (1)
Different perspectives lead to different understand-
ings of negative effects. (2) There are different
time frames being considered—some results show
positive effects in the short term but expose negative
effects in the long term (e.g., using dichlorodiphe-
nyltrichloroethane as a pesticide). (3) Considering
costs and competition, companies seek quick suc-
cess, causing slow harm to consumers and easily
evading responsibility (e.g., using food additives
or using glyphosate on crops). (4) The existence
of indivisibility and ‘non-offsettability’—positive

and negative effects of cutting-edge tech cannot be
offset. No matter how great the positive effect, any
existing ‘shortcoming’ cannot be avoided. For
example, nuclear power/medicine cannot offset
nuclear war/accidents. The result of this is ‘one
bad ruins 100 goods’. Especially when considering
Al, doing 10,000 good things cannot offset doing
one extinction-level bad thing. (5) Being involun-
tary in the face of technology—the use of technol-
ogy is sometimes not decided by the user. Under
interest and competitive pressure, technology
induces and forces people to use it. Even if it pro-
duces negative effects or is unfavourable to oneself,
one has to develop and use it (e.g., nuclear, bio-
logical and Al weapons).

Loophole 6: Broad Collingridge’s dilemma: Leak
prevention mechanism failure.

Preventing and patching human security loop-
holes is crucial but not easy. Related to this is
Collingridge’s dilemma. Based on the short-bridge
principle in cognitive science, the author proposes
the ‘scientific forbidden zone dilemma’, enriching
Collingridge’s dilemma from time and space
aspects, and further proposes the ‘leak prevention
mechanism dilemma’, with the following principles:
(1) Preventing and repairing loopholes requires cog-
nitive awareness, which is very difficult. (2)
Loopholes appear in various ways, including grad-
ual formation and sudden emergence, with the latter
being hard to guard against. (3) Timely repair is not
easy. Repairing requires changing not only the loop-
hole itself but also its cause, and, once a loophole
appears, there may be positive feedback (e.g., ‘A
stitch in time saves nine’, ‘A thousand-mile dyke
collapses from an ant hole’). Current human security
defence is also trapped in this dilemma.

Loophole 7: Serious loopholes in the ability to
screen risks and safety hazards.

Preventing risks requires timely screening of
risks and hazards, which relies heavily on ability.
Those with less ability cannot identify risks,
hazards, fakes and traps created intentionally or
unintentionally by those with greater ability (just
as second-rate strategists cannot see through traps
set by first-rate strategists). Manufacturing risk is
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easy, but identifying it is hard, and preventing it is
even harder. In many cases, it is easy to create
risk, but identifying and preventing it requires con-
sensus. There is extreme asymmetry between risk
manufacturing and screening/prevention.

Loophole 8: The ‘prisoner, train, sword, demon’

four major dilemmas: Error-correction mechan-
ism failure.

The error-correction mechanism is one of the
most important mechanisms for human survival
and development. Combining the famous prisoner’s
dilemma with the moving train dilemma
(Dongche), double-edged sword dilemma and
magic ring (demon) dilemma proposed by the
author reveals the fundamental dilemmas and
human security loopholes related to whether
humans commit major errors and whether they can
recognize, correct or offset them. Altogether, this
is abbreviated as the ‘prisoner, train, sword, demon’
four major dilemmas (Liu, 2016).

The prisoner’s dilemma shows that suffering a
setback does not necessarily make one wiser; major
errors are hard to avoid. The moving train dilemma
shows that errors are produced during human activ-
ities. When errors are found, we often cannot ‘pause
first, then correct’ but instead must ‘continue while
arguing and correcting’. Small errors can be cor-
rected by gaining correct understanding, but, for
major errors, correcting the understanding alone is
far from enough.

Usually, four conditions are needed to correct
major errors: (1) a correct understanding and con-
sensus; (2) an expectation of win—-win action in
terms of interests; (3) the ability to take effective
joint action; and (4) having other relevant conditions
being present simultaneously. Therefore, correcting
big mistakes is not easy. Without fully meeting
these four conditions, discovering errors alone can-
not correct them, and consensus is also not enough.
The conditions for correction are harsh, and, under
huge inertia, correction is even harder. The moving
train dilemma constructs a framework for analysing
systemic obstacles to correction in dynamic pro-
cesses, whereas traditional theory may focus on sta-
tic analysis or post-event summary. It accurately
depicts the real scenario of correction in the real

world—unable to press the pause button, we must
‘repair the engine in flight’.

So far, regarding correcting major errors, envir-
onmental issues have passed the first hurdle
(consensus) but not the second (win—win
expectation)}—the United States not signing the
Kyoto Protocol is proof. For technological risks,
even the first hurdle (consensus) has not been
passed. Optimists and pessimists argue, and, cur-
rently, optimists/cautious optimists remain main-
stream. Furthermore, the moving train dilemma
explains the widespread ‘collective inertia’ and ‘col-
lective apathy’ towards risks—shortsightedness,
conformity, habit, laziness, wishful thinking and
path dependence lead to difficulty in collective
action to correct errors. This ‘collective inertia’
(muddling along) and ‘collective apathy’ (letting
things slide) are worse than individual inertia/
apathy. Blind capital is rampant in the
market. Cutting-edge biotech has always had risk
controversies (consider, for example, the 1975
Asilomar Conference and the 2015 Washington
Summit). Gao Lu compared these two events and
found that, despite 40 years of rapid biotech pro-
gress, human society’s ability to adapt to it has not
improved much, essentially simply marking time
(Gao, 2018).

The double-edged sword dilemma shows that
positive and negative effects (especially of
cutting-edge SciTech) cannot be offset or compen-
sated. It is exemplary of ‘one bad ruins 100 goods’.
Ten thousand good deeds by SciTech may not offset
one extinction-level bad deed, especially when con-
sidering Al

Finally, the magic ring (demon) dilemma shows
that the threshold for committing major errors is get-
ting lower. Humans have reason, so they cannot
withstand temptation. Cutting-edge technology
allows small figures and robots to commit major
errors, and Al even more so.

The four major dilemmas show that humanity
constantly commits big mistakes, which are hard
to correct, offset or compensate for. The threshold
is lowering by allowing small figures/robots to com-
mit them. These are the more severe dilemmas that
humanity faces. The mistakes humanity makes in
tech development and application are some of the
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most serious errors, concerning the survival of
human civilization. The failure of error-correction
mechanisms is the most serious loophole in the
human security defence line.

Loophole 9: Profiteering innovation loophole: It is
difficult to stop high-risk innovation that seeks
excessive profits.

‘Profiteering innovation’ refers to high-risk innov-
ation that seeks huge profits. Stopping it (including
but not limited to the application of ruin-causing
knowledge) is crucial but difficult. The three elements
of profiteering innovation include the following: (1) It
generates huge returns (profiteering), including in
economic, fame, military, political and media fields.
(2) It has high/huge risks. (3) Due to high returns,
innovators and investors disregard high risks, even
taking desperate risks, often using the excuse ‘We
cannot hinder innovation due to ethical governance’
(do not stop eating for fear of choking) to force imple-
mentation. For example, developing atomic bombs,
gene editing and Al are all profiteering innovations
with huge threats to human safety (Liu, 2024).
Although continuing Al development will inevitably
lead to loss of control, many still run wild in the
name of developing safe/benevolent ASI. In reality,
as long as it is ASI, it will not be safe or benevolent.
There are many types of ASI; 100 angel ASIs cannot
offset one demon ASI.

Marx pointed out in Das Kapital: With 50%
profit, capital takes desperate risks; with 300%
profit, it dares to commit any crime, even risking
the gallows. When there is huge profit, innovators
and investors disregard even their own safety, so
how could they care about humanity’s safety?
Reasons for profiteering innovation include the
profiteering effect, the coercion effect and the blind
following effect, along with empirical thinking,
positive-effect thinking, professional thinking,
wishful thinking, emotional thinking, conformity
thinking and the ‘Adam Smith trap’. Blinded by
greed, people selectively believe easily; the instinct
to seek advantage and avoid harm gives way to
seeking advantage and ignoring harm, or even
only seeking advantage and forgetting harm.

The ‘profiteering effect’ refers to taking desper-

ate risks driven by huge profits or profit
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expectations. As Georg Franck pointed out:
Attention is the scientist’s main motivation.

Indeed, many successful people outside science
are the same. Scientism, tech-worship, innovation
supremacy, effective accelerationism and the
‘Adam Smith trap’ fuel the flames, providing
excuses for indulging personal desires and ambi-
tions. Adam Smith’s ‘invisible hand’ and ‘division
of labour’ concepts mislead the world because
boundary conditions were not clarified. Further,
Smith reasoned based on simple cases like bakers
and pin-making, which do not apply to the complex
situation of the contemporary knowledge economy.
In many cases, the free market fails. The conditions
to realize ‘subjectively for oneself, objectively for
others’ are extremely harsh and rarely met in reality.
The result of individual and capital orientation is the
intensification of Al and other technological risks.

Loophole 10: The Western SciTech development
model has inherent and worsening serious defects
and transformation difficulties.

The Western civilization system has diverse ele-
ments, placing individual autonomy and freedom at
the centre of its value system. This leads to inherent
defects in Western tech development and market
economy operations. It cleverly combines immedi-
ate competition (priority, patents) with the ‘immedi-
ate interests first’ of the market economy system,
resulting in great vitality but shortsightedness.
From a development perspective, Western tech
innovation is fruitful but, from a security perspec-
tive, it has huge defects. Western science has long
believed in ‘science without forbidden zones’ and
‘knowledge without forbidden zones’, with
extremely asymmetrical rewards and punishments
in management. The combination of SciTech with
capital, and scientism with individualism, forms a
prevalent ‘scientific individualism’ that prioritizes
immediate interests. As the model of the tech indus-
try, Silicon Valley believes in ‘move fast and break
things’ (do it first; ask for forgiveness later). Ethics
is not a consideration for top Silicon Valley tech
experts; they consistently view ethics as a stumbling
block to technical innovation and progress (Cao,
2018). The result of technology as an investment
object is that technology operates according to the
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logic of capital. Many irrationalities, gambling and
collective madness appear, deeply trapped in the
‘all-in, go to zero’ Al gamble (Liu, 2022b). The
Al explosion and excessive investment in Al are
proof. The risks of Al share the characteristics of
both ‘black swan’ and ‘grey rhino’ events, and
may even escalate into ‘mad rhinos’ that are stam-
peding recklessly out of control.

The Western tech and social development model
requires extensive development, extensive innovation
and extensive competition. It only considers (or
mainly considers) economic returns and competitive
advantages, ignoring or not prioritizing techno-
logical risks, innovation risks and negative effects
of innovation (risks considered are financial invest-
ment risks), as well as ignoring negative externalities.
Under this model, technology develops rapidly amidst
controversy at the cost of sacrificing safety; the model
mostly generates and aggravates rather than prevents/
resolves major tech risks, and it weakens the role of
preventive measures such as tech ethics/laws.
Transforming it into a sustainable innovation system
based on safety is by no means easy. Strengthening
research on Al and other SciTech risk governance
requires no delay. Original work by Chinese scholars,
such as Liu Dachun’s theory of evaluation of SciTech
(Liu, 2017a), Liu Xiaoting’s new civilization conflict
theory (Liu, 2025) and Liu Huajie’s new natural his-
tory (Liu, 2022), deserves due attention for their
visions in this aspect.

As mentioned above, SciTech risks are intensify-
ing, while human risk-prevention mechanisms and
global governance systems have 10 major security
loopholes. This is one primary dual challenge
humanity faces. Coupled with the Al explosion,
tech cold war, arms race, climate change, etc., how-
ever, humanity faces multiple challenges, and the
situation is extremely grim and urgent.

3. Deep dilemmas and defect
analysis of global governance

Academia has discussed the dilemmas and defects
faced by global governance. For example, in 2024,
a study jointly published by scholars from Oxford
and Yale pointed out that, because Al is seen as a

key asset determining future national strength,
countries (especially superpowers) are trapped in a
zero-sum game, making them unwilling to sign
binding international treaties that might limit their
development. Existing international organizations,
such as the United Nations (UN) and the World
Trade Organization, appear rigid and slow to react
when dealing with rapid changes brought by Al.
Furthermore, although governance initiatives are
numerous, they lack substantive coordination, lead-
ing to a serious regulatory vacuum. The study criti-
cizes the centralized idea of establishing a ‘global
Al regulatory agency’ (like the International
Atomic Energy Agency for nuclear technology
regulation) as neither feasible nor politically legit-
imate. It concludes that, compared to creating new
institutions, a more realistic path is to strengthen
the existing ‘regime complex’; that is, strengthening
coordination and capacity-building among existing
dispersed institutions (Roberts et al., 2024).

In 2025, a review report released by the Geneva
Graduate Institute argued that the current difficulty
stems from ‘regime complexity’. There are too
many overlapping but uncoordinated governance
initiatives (G7, OECD, EU acts, etc.), allowing com-
panies to ‘forum shop’ for the most lenient regulator.
Additionally, international institutions such as the
UN lack specialized talent to understand frontier
technologies, leading to over-reliance on private-
sector experts. Governance agendas are often ‘cap-
tured’ by companies, causing public interest to yield
to commercial innovation speed. Existing govern-
ance frameworks are mostly Western-dominated
and fail to fully reflect the demands of developing
countries. The report concludes that effective Al gov-
ernance relies on a distributed network, merging eth-
ical commitments with operational flexibility. The
UN and International Geneva need to advance on
dual tracks of norm-setting and institutional capacity-
building to cope with rapid global challenges (Singh
et al., 2025).

The above analyses make sense but lack depth,
and thus their conclusions along with countermea-
sures are hard to make effective. In light of the
severity and urgency of tech risks revealed by the
‘dual challenges’ theory, the author believes global
governance has six main defects and dilemmas.
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3.1

Blind faith in ‘SciTech supreme’ and ‘innovation
supreme’ is deeply trapped in the trap of technol-
ogy worship (fetishism). The new challenge for
global governance is the Al explosion—AGI and
ASI are imminent, and Al is about to lose control.
Despite this, global Al development is still driven
by improving intelligence levels and aiming for
AGI. Many strange theories are circulating openly
in the name of tech innovation, such as ‘humans are
the bootloader for silicon-based life’, ‘human—
machine fusion creates a new species’, or ‘develop-
ing ASI is worth it even if the probability of human
extinction is 20%’ (equivalent to boarding a plane
with a 20% chance of crashing). Such words and
deeds should be investigated and prosecuted as
crimes against humanity. We must break the
curse of scientism and technology worship, carry
out security enlightenment, return to using com-
mon sense to think about AI development, and
strictly prevent Al backfire. Regarding Al safety,
we must get rid of ‘balance thinking’ (balancing
development and safety, innovation and ethics).
Al doing 10,000 good deeds cannot offset one
extinction-level bad deed. We must stick to
‘bottom-line thinking’—if Al safety is lost, every-
thing is lost. Any words or deeds threatening
human safety must be vetoed.

Cognitive misconceptions

3.2 Avoiding the heavy and focusing on the
trivial/specious arguments

Preventing Al risk is fundamental, yet people entan-
gle themselves in the question of whether Al exceeds
humans. Actually, even if Al does not exceed
humans, it can still cause huge disasters (e.g., terror-
ists using Al to develop viruses). It is widely believed
that Al will empower humans and work for humans.
This is only true when Al is a tool. Once Al becomes
an agent, it is different. If Al is smarter than humans,
why would it empower humans or work for humans?
Even if the Al tech community knows ASI will lose
control, they insist on developing ‘safe/controllable
AST or ‘benevolent ASI’. These are specious argu-
ments. Once Al reaches ASI level, it cannot be
safe. ASI used for arms races or abused by terrorists

will result in safety protocols and ethical guardrails
being uninstalled at any time.

3.3

Risk theory, ethical theory and global governance
research often lack ‘project duration’ considera-
tions. Risk prevention has a time limit; braking
requires lead time and must be completed within a
certain time; otherwise, it is too late. Al and other
tech risks are intensifying. Only by stopping them
before they cause a devastating disaster can we
save humanity. Emphasizing the time-limit prin-
ciple is crucial (Liu, 2013). Ignoring the completion
of risk-governance tasks within a time limit high-
lights the inefficiency and weakness of the current
global governance system.

Ignoring the time-limit principle

3.4 Extreme scarcity of funds for Al safety

In 2023, multiple top Al scholars (including three
Turing Award winners) jointly appealed that at least
one-third of the Al R&D budget should be used to
ensure Al safety and ethical use. Cyrus Hodes,
co-founder of Infinity Ventures and Stability Al
believes that, while global AI development invest-
ment is huge (it was expected to exceed $360 billion
by the end of 2025), investment specifically for Al
safety is only $110-130 million—a huge gap in
resilient funding (Wei, 2025). Safety is the premise
of development; safety and development are equally
important, and both require resource allocation to
achieve results.

3.5 Seriously ignoring the role of
government

Global governance emphasizes being based on gov-
ernance mechanisms rather than formal government
authority, emphasizing multi-party participation,
negotiation and coordination rather than top-down
management. However, rules-based governance
has very limited effectiveness. Practice proves that
it cannot cope with intensifying risks such as Al
Global governance cannot be dogmatic; it should
attach importance to the strong role of government.
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In fact, James Rosenau, the founder of Western glo-
bal governance theory, defined governance as a
management mechanism in a sphere of activity,
which includes government mechanisms as well as
informal and non-governmental —mechanisms
(Rosenau and Czempiel, 1993).

3.6 Global governance lacks a ‘big picture’
view

Current global governance is often ad hoc, treating
the head when the head aches and the foot when
the foot aches, and lacking a correct big picture
and vision. The biggest and most urgent challenge
currently is the Al explosion, which is running
wild amidst controversy and is soon to achieve
AGI/ASI and result in a loss of control. Countries
should unite to cope with Al risk challenges and
accelerate the building of a community of human
security. However, there are trade wars, territorial
wars, SciTech wars, talent wars and the law of the
jungle. Regarding Al prospects, optimists and pessi-
mists both contend that AI will continuously
improve intelligence until AGI/ASI, and carbon-
based life will be replaced by silicon-based life.
The author believes that this is not the inevitable
development of human society but rather the destin-
ation of Western technological civilization—the
outcome of Western individualism, liberalism, tech-
nology worship and capitalism. According to the
UN, civilization diversity provides diverse solutions
for challenges. Traditional resources of Chinese cul-
ture—collectivism, steady progress (f7F2EIT),
harmony (F1°457) and ‘the world for all” (K T4
v)—can reverse the Al development direction
and inform the construction of a new Al develop-
ment model that benefits humanity based on safety.
Governance corresponds to development. For a long
time, humanity prioritized development. The core
mission of global governance is to lead and promote
the transition of human society from a
‘development-first system’ to a ‘safety-first sys-
tem’. This requires a series of changes in concepts,
culture, organization, management, institutions,
technology, incentives and evaluation feedback.
This is a great change unseen in a millennium.

4. Global governance system
transformation and policy
suggestions

Currently, SciTech risks are the most severe and
urgent among the various risks that exist. Global
governance faces dual challenges: SciTech risks
are intensifying, while human risk-prevention gov-
ernance systems have 10 major security loopholes.
This is especially true in the Al field. Addressing
Al risk challenges is the top priority and an urgent
task of global governance. To this end, the author
proposes suggestions to complete three tasks as
soon as possible to reflect the transformation of
the global governance system: (1) recognize the
truth and reveal the severity and urgency of Al risks;
(2) build confidence—silicon-based life replacing
carbon-based life is not an inevitability of social
development but merely the destination of
Western tech civilization, so there is a possibility
to change course and turn danger into safety; and
(3) transform to survive—complete the system
transformation of global governance as soon as pos-
sible, focusing on the New Distribution
Revolution and strengthening government regula-
tion. Specifically, these tasks can be achieved
through the following actions.

4.1  Know the truth: Current Al development
will lead to the end of human civilization

For a long time, the SciTech community has drawn
no distinction between technological development
and technological progress, focusing merely on
advancements and breakthroughs in technology,
while overlooking that the true goal of technological
progress should be to benefit society. The explosive
growth of cutting-edge technologies such as Al is
rapidly accumulating systemic risks, creating an
extremely grave and urgent situation. The current
global Al development model is almost entirely dri-
ven by improving intelligence levels and aiming for
AGI. Once AGI is achieved, ASI will follow imme-
diately. AGI and ASI will not only be smarter than
humans but will also add new dimensions that
humans cannot understand and thus cannot control.
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Table 1. The Absolute Safety Game.

Cooperate (C)

Defect (D)

Cooperate (C)
Defect (D)

(5. 5)(5. 5)

(~10, —10)(—10, —10)

(~10, —10)(—10, —10)
(~10, —10)(—10, —10)

If Al continues to develop, loss of control is inevit-
able. Mass unemployment, mass fraud, mass arms
races, Al for science being used by terrorists, a rapid
increase of ruin-causing knowledge and ASI leading
to silicon-based life replacing carbon-based life are
unavoidable. Despite continuous ethical and legal
releases and the signatures of top scientists calling
for red lines (e.g., the EU Al Act of 2024; the
October 2025 appeal by more than 3000 top scho-
lars, including Geoffrey Hinton, to ‘pause ASI
R&D’), it is of no avail. Many top Al scientists
and entrepreneurs turn a deaf ear, brakes continue
to fail, and Al runs wild with the support of compe-
tition and capital. When Al is thousands of times
smarter than humans, it will not empower humans
or work for humans (just as humans do not
empower or work for monkeys). Al has its own
life, needs and civilization. Al will not replace
human jobs, but AI civilization will replace
human civilization. Silicon-based life will replace
carbon-based life. Al backfire will lead to the end of
human civilization. Currently, large foundation mod-
els capable of Al self-iteration have already emerged.
What lies at the ultimate end of this continuous iter-
ation? The result may be Al surpassing humanity and
replacing humanity, different ASIs slaughtering each
other, the destruction of the Earth, and so forth. The
most terrifying aspect at present is that a tiny minority
of tech zealots, without any authorization whatso-
ever, are dictating the future, the destiny and the
very survival of mankind.

It must be made exceptionally clear that even
genetically modified, human-machine integrated
‘Homo Deus’ (a tiny elite minority) will remain
utterly fragile in the face of silicon-based ASI.
There is no ‘winner takes all’; there is only ‘the win-
ner gets eaten’—ASI will ‘devour’ all of humanity.
At present, despite knowing full well that AST will
spiral out of control, people are still charging blindly
forward under the pretext that ‘If I don’t continue,

someone else will.” In reality, this prisoner’s
dilemma can be broken. The author proposes the
Absolute Safety Game (ASG). On the issue of abso-
lute safety, individual rationality completely aligns
with collective rationality; any unilateral ‘defection’
by an individual is sufficient to annihilate the col-
lective, including themselves. The ASG is a sym-
metric non-cooperative game. Its characteristics
are as follows: there exists a Pareto optimal ‘cooper-
ation” outcome, while any strategy profile contain-
ing ‘defection’ (whether unilateral or bilateral) will
result in a mutual ‘disaster’ outcome that is strictly
inferior to the cooperation outcome. This game
depicts a scenario in which safety is indivisible,
and any individual’s transgressive behaviour will
irreversibly destroy the safety of the entire system.
For example, the payoff matrix (symmetric) can be
illustrated in Table 1.

In the era of AL the absence of absolute safety is
absolute insecurity. Any unilateral non-cooperation
will lead only to mutually assured destruction, harm-
ing both oneself and others. The backlash of Al is
inevitable—especially for highly militarized states,
the more advanced their Al becomes and the more
it is weaponized, the less secure they themselves
are. The consequence of Al running amok will be
that the world is not ruled by technology, greater
wealth and power, but by mass slaughter and terror
threats perpetrated by terrorists. Not even SciTech
fanatics and capital tycoons will be spared.
Fundamentally, the current Al race is not a competi-
tion between nations or enterprises, but a confronta-
tion between human intelligence and an alien
intelligence, a struggle for survival between carbon-
based life and silicon-based life. Humanity must
unite to defend its collective security. Otherwise, if
humans remain locked in internal conflicts, Al will
reap the ultimate reward: silicon-based life will
replace carbon-based life, bringing human civiliza-
tion to a definitive end.
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4.2 Build confidence: Achieving AGI/ASI is
not inevitable, but merely the destination of
Western civilization

Optimists and pessimists regarding Al both default to
the idea that Al will become smarter until reaching
AGI/ASI, leading to a loss of control and silicon-
based life taking over the Earth. This is not inevitable
for human society but rather only the destination of
Western SciTech civilization. We should build confi-
dence and respond actively. Chen Zhiwu pointed out
that productivity and risk-coping ability are two key
dimensions for judging human progress. Ancient
China (especially Confucian society) might have
had limited progress in productivity, but it achieved
huge success in risk-coping ability (Chen, 2022).
The author believes that the hope for resolving the
Al crisis includes macro and micro aspects. Macro
aspects include believing in the resilience of civiliza-
tion, gathering Eastern and Western wisdom, cre-
atively transforming Chinese traditional culture, and
creating a new type of Al/technology that is safety-
first, people-oriented, steady and sustainable. Micro
aspects include believing in the bottom line of human
nature. While the ‘rich and heartless’ are hard to per-
suade, the ‘rich but unwise’ can be enlightened.
Persuading people to be good has little effect, but
revealing the truth is effective: In developing/invest-
ing in Al, there is no ‘winner takes all’, only ‘winner
gets eaten’ (replaced by Al). Getting rich from Al is
temporary (lasting for months, or at most a year or
two) before being taken over by ASI. A few years
later, there will be no Al wealth, only Al violence
(terrorists, terror robots), and no one will be spared.
Developing AGI/ASI is digging one’s own grave
and destroying everything. There is no wealth explo-
sion. Security enlightenment is urgently needed: the
world is a global village; individuals are safe only if
humanity is safe. We must stop R&D on AGI/ASIL

4.3 Transform to survive: The New
Distribution Revolution becomes the key to
ensuring safety

First, the Al explosion exacerbates SciTech crises
and human security crises, triggering a new

technological revolution, industrial revolution, dis-
tribution revolution and huge social change.
Transitioning from a ‘development-first system’ to
a ‘safety-first system’ is crucial—a great change
unseen in a millennium. The magnitude, content
and speed of this transformation are unprecedented.
Today, solving major social problems requires cor-
rect and feasible ideas/countermeasures + human/
financial/material resource allocation; otherwise, it
is empty talk. Therefore, launching a New
Distribution Revolution is most urgent. Its core
is to give full rewards and incentives to those who
contribute to sustainable social development and
human safety, changing the status quo of too little
return and extremely asymmetrical incentives.
Specifically, we must immediately increase invest-
ment in Al safety, completely stop ASI R&D in
the short term (1-2 years), and realize the transform-
ation of the Al development model. Only a strong
government can achieve this.

If the primary distribution is the foundation, the
secondary distribution highlights fairness, and the
tertiary distribution is charity, then the fourth dis-
tribution is for safety—for sustainable social
development and human safety. Safety is to
humanity what health is to an individual: of para-
mount importance. The fourth distribution for
safety inherits the strengths of the first three but
has its own characteristics. Secondary distribution
is the core policy manifestation of the government
fulfilling its social fairness function (addressing
market failure/unfairness); similarly, the fourth
distribution is the core policy manifestation of
the government fulfilling its social security, human
security (especially SciTech/Al security) and sus-
tainable development functions (addressing tech
risks, ethical failure, regulatory failure) to build a
community of human security. The intensity and
scale of the fourth distribution are comparable to
those of the secondary distribution. Adding new
taxes like a ‘safety tax’ to both suppress polariza-
tion and raise funds to increase Al safety invest-
ment is the only way to achieve the transition
from development-first to safety-first (with ‘Al
safety first” being the top priority) within a limited
time (1-2 years). In a larger sense, such a reform is
inevitable for the world to vigorously develop a
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security economy. The New Distribution
Revolution concerns not only fairness and justice
but also the survival and future destiny of human
civilization. Obviously, only a global governance
system, in which the government plays a full
role, can complete such an arduous task in good
time. To this end, global governance needs to
re-recognize the government’s role, integrate gov-
ernment functions, innovate mechanisms and sys-
tems, and undergo a comprehensive upgrade.
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through increased enhancement of the ability to
mimic human cognition, reasoning and deep learning
capabilities. Today’s technology enables Al mechan-
isms to process vast amounts of data at speeds far
beyond human capacity.

Al inevitably reflects the biases, intentions, and
limitations of the individuals and institutions that
create it. Human cognition and knowledge are
shaped by diverse cultural, social, historical, and
epistemological backgrounds. This ontological—
epistemological (Brad, 2007) diversity means that
no two individuals think or process information in
the same way. As a result, Al systems, which repli-
cate human decision-making, are influenced by this
inherent complexity.

Al, like all other technologies, is deeply inter-
twined with human society. Scientific knowledge is
socially constructed (Barnes, 1974; Bloor, 1976).
Theories and practices of science, technology and
innovation are influenced by social factors, institu-
tional norms, and human interests (Knorr-Cetina,
1981; Shapin and Schaffer, 1985). Science as a
socially embedded process is not an objective truth.
Technology and innovation are not fixed products
but instead continuously evolving concepts that have
been subject to control and manipulation under the
current power structure of our society. In viewing
the beneficial as well as detrimental social impacts
of science and technology, we must recognize the
powerful things we have created and the nature of
them being a double-edged sword. Our humanity
faces pressing challenges of sustainable development
and climate change. As visually illustrated in
Edward Burtynsky’s documentary Manufactured
Landscapes (Baichwal et al., 2007), science and tech-
nology can yield outcomes that are both beautiful and
destructive. AI’s applications span across social and
environmental domains, with unprecedented potential
for both positive and negative impacts.

Historically, technological development has
largely been driven by corporations and the commer-
cial sector, often with outcomes that have fallen short
of societal expectations. In the recent past, societal
development has modelled or looked at Western
modernity, which is operating under capitalist
market systems. Early industrialized nations, learn-
ing from their experience in the past, were well
aware of the risks that came to threaten their societies

due to increasing polarization in the wealth and
health of their domestic societies and the whole
world. While leading science and technology devel-
opment in the world, the governments of these coun-
tries, especially Western European governments,
implemented regulations to mitigate the detrimental
impacts of technology on society. The principles
for the governance of science and technology devel-
opment, such as Responsible Research and
Innovation (RRI), which called for general public
participation, and Corporate Social Responsibility
(CSR), which created societal mechanisms to
monitor corporate activities, have constrained cor-
porations’ greediness, which can be detrimental to
society. However, public engagement often failed
due to information asymmetry, and CSR, motivated
by profit (Friedman, 1970), did not result in signifi-
cant changes, particularly during crises like the
COVID-19 pandemic.

Ethical governance of technology and innovation
has long been overdue. At the dawn of broad Al
application, without effective governance, the
current problems will be further entrenched, and
the impacts on society and the climate could
become more detrimental and irreversible.

Ethical Al is a must, and the appropriate under-
standing of AI’s potential and the efforts being
made in leading Al development to the betterment
of society and a sustainable environment could
bring new light to this troubled world. The broader
issue lies in addressing the socio-technical chal-
lenges that shape humanity’s development through
science and technology.

This paper argues that effective ethical govern-
ance of technology and innovation is urgently
needed. Al has the potential to play a transformative
role in modern technological development, involving
a complex chain from design to implementation.
This chain includes scientists, technical designers,
intermediaries, commercial entities, users, the
general public, and policymakers.

2. Challenges facing Al ethics

Al governance is often generalized as a matter of
managing risks associated with data—the founda-
tional element underpinning Al systems—with a
primary focus on issues like personal data security,
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privacy, transparency, data leaks and algorithmic
biases. While important, this narrow framing
creates a misleading perception for the public, over-
simplifying Al as a uniform technology with a single
set of ethical concerns. As discussed earlier, technol-
ogy is shaped by the social, political and cultural
contexts in which it is developed. As such, the
ethical challenges surrounding Al vary depending
on the actors involved and their particular interests,
the points of interaction within the technology’s life-
cycle, and the broader societal context. These issues
also differ across countries, communities, and social
groups, reflecting diverse value systems, interests,
and priorities.

In Western countries, Al projects have often
encountered resistance due to public mistrust, espe-
cially around the misuse of personal data by corpora-
tions. This scepticism is rooted in historical
experiences in capitalist societies, where powerful cor-
porations have often prioritized profits over social and
environmental sustainability. Consequently, the public
is wary of new technologies, particularly those involv-
ing sensitive personal data.

In contrast, China faces a different set of chal-
lenges. Chinese public awareness of the risks posed
by Al technologies, particularly around data security
and privacy, is generally lower. This leaves Chinese
citizens more vulnerable to potential exploitation by
corporations and criminals seeking commercial gain.

These divergent attitudes toward Al governance
stem from different historical lived experiences. In
the West, where societies have faced the negative con-
sequences of unchecked corporate power, caution pre-
vails. In contrast, Chinese citizens are more open to
embracing new technologies, partly due to China’s
historical memory of the Opium Wars, when techno-
logical inferiority contributed to national defeats. For
many in China, technological advancement is seen
as key to national strength and economic growth
that underlies the process of national rejuvenation.

In the West, public scepticism about Al has led to
stricter regulations and debates around privacy,
transparency, and corporate accountability. This
reflects a deeper mistrust of corporations, which, as
Korten (2001) argued in When Corporations Rule
the World, can undermine democracy, social
justice, and environmental sustainability. The rise
of Al and big data has given corporations

unprecedented power, especially through their
control of digital data essential for Al development.
This concentration of power has intensified concerns
about the ethical implications of Al, as corporate
interests often conflict with broader societal needs.

On the other hand, Al development in China has
primarily focused on industrial applications aimed
at improving productivity and efficiency in sectors
such as manufacturing and services. These Al pro-
jects have largely bypassed personal data concerns,
leading to positive economic outcomes for busi-
nesses and contributing to the nation’s overall eco-
nomic growth. China’s rapid integration of Al is
seen as a strategic advantage in its technological
race to catch up with the West. However, China’s
economic rise was historically supported by a large
pool of cheap labour. Today, the government’s
emphasis on ‘quality development’ reflects a shift
toward balanced growth, relying on grassroots
innovation to transform society into a more equitable
and well-educated one. If China’s 1.4 billion citizens
become more engaged in learning and understanding
their roles in socio-technical systems, the country
could lead the world in science and technology.
The idea is that Chinese citizens and technology
can evolve together, regardless of whether these
technologies are considered low or high risk, as
long as they are developed through mutual growth.

Ultimately, technology, including Al, is embed-
ded in and shaped by broader social, economic,
and political forces. The ethical challenges Al
poses are not inherent to the technology itself but
instead emerge from the socio-technical systems in
which it is developed and deployed.

3. Shortfalls of the Western
approach to governance

The European Union’s comprehensive regulations,
guided by the precautionary principle and a rule-
based approach, have inadvertently slowed techno-
logical advancement. While these measures aim to
protect society, they have not effectively steered
technological development toward broader societal
benefits. Many transformative technologies originate
from European scientific research before being more
extensively developed and commercialized in the
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United States. This is largely due to public distrust of
corporations and concerns over the social, ethical,
and environmental risks of new technologies.

A prominent example is genetically modified
(GM) food. Initially, GM technology held the poten-
tial to increase agricultural productivity and benefit
both farmers and consumers. In developing countries
like China and India, GM crops could enable farmers
to breed locally adaptable seeds, offering a sustainable
alternative to hybrid seeds, which lose their productiv-
ity after one generation and require annual repurchas-
ing (Shen, 2010). However, public outrage in Europe,
sparked by companies like Monsanto, stifled this
potential. Monsanto’s ‘Roundup Ready’ crops were
designed to tolerate the herbicide glyphosate, allowing
farmers to kill weeds without harming crops.
However, the company’s enforcement of intellectual
property agreements, which prohibited farmers from
reusing seeds, prioritized profits at the expense of
public trust.

Monsanto’s practices met fierce social resistance,
particularly in the United Kingdom, where environ-
mentalists who were concerned about biodiversity
damage burned GM crop fields in protest. In devel-
oping countries like India, Monsanto’s aggressive
intellectual property enforcement led to lawsuits
against subsistence farmers who violated these
agreements, contributing to severe social conse-
quences, including farmer suicides.

In response to public concerns, the European
Union invoked its precautionary principle and
imposed a moratorium on GM foods in 1999, reflect-
ing deep scepticism about environmental risks, bio-
diversity, and health impacts. Although the
moratorium was lifted in 2004 following the intro-
duction of stringent safety assessments, labelling,
and traceability, by then, the market for GM foods
in Europe had collapsed. The delay stifled research
and development incentives, and public opposition
remained entrenched. As one ethical scholar
observed, ‘By the time they understood the real ques-
tions people were asking, many members of the
public were already fixed in their opposition.
Decades later, companies and scientists are still
trying to rebuild public trust in these technologies,
while the technology has moved on’ (Stilgoe, 2024).

Developing countries like China and India ini-
tially embraced GM crop innovation for its benefits

in weed management and agricultural productivity.
However, European ethical positions on GM foods
influenced global markets, limiting the broader adop-
tion of these technologies in developing nations.

The core issue in Western technology govern-
ance, particularly within the European Union, lies
in the complex power dynamics between govern-
ments, corporations, and the public. Rule-based reg-
ulations have slowed the deployment of new
technologies in Europe. Although this has curbed
some corporate excesses, it has also hindered innova-
tions that may contribute to societal well-being.
Moreover, these rigid regulatory approaches have
led to missed opportunities for collective learning
and the improvement of governance frameworks
for emerging technologies, particularly those with
unpredictable risks, like Al

The ongoing Al revolution presents similar chal-
lenges. While Al offers enormous potential benefits,
not just in boosting productivity but also in enhan-
cing democratic governance, the West, particularly
Europe, remains cautious. Many large companies
are developing Al systems, but they must tread care-
fully to avoid provoking public backlash. In practice,
it is not difficult for corporations to obtain user
consent as required by regulation. Many users,
however, are unaware of how their data is being
used despite having technically given consent. It is
nearly impossible for individuals to track how their
personal data is collected and used, as companies
often obscure this process.

The European Union’s introduction of the
General Data Protection Regulation (GDPR) was
an early attempt to address these concerns. The regu-
lation imposed significant penalties for non-
compliance,' but its effectiveness has been limited.
The overwhelming responsibility of understanding
and managing cookie consent has fallen on users,
who frequently click ‘Accept all’ without reading
the details, a phenomenon known as ‘cookie
banner fatigue’ (Utz et al., 2019). The privacy advo-
cacy organization noyb analysed over 500 websites
and found that 81% did not offer a ‘reject’ option
on the initial page, requiring users to navigate
through sub-menus to find it. Additionally, 73%
used deceptive colours and contrasts to lead users
toward the ‘accept’ option, and 90% did not
provide an easy way to withdraw consent.”
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The advent of large language models like
ChatGPT has reignited interest in AI’s potential but
also brought new regulatory challenges. While busi-
nesses recognize Al’s vast opportunities, stringent
data regulations remain an obstacle. As discussed
earlier, realizing AID’s full potential for societal
good, such as using Al to address democratic
issues in public management, requires access to per-
sonal data. Yet, the Western governance model
struggles to balance privacy rights with technological
innovation. In an increasingly polarized public
sphere across Europe, finding this balance is crucial
but complex. Standard datasets used to train Al
systems often fail to account for the needs of
diverse social groups and communities, limiting the
societal benefits of these technologies. Worse, this
model blocks the active engagement of the general
public, missing the opportunity to increase Al liter-
acy through participatory involvement in Al projects.

Meanwhile, developing countries like China
cannot entirely escape the regulatory influence of
the West. Although Al-assisted public governance
holds immense potential for these nations to form tai-
lored systems that meet their unique cultural, eco-
nomic, and political demands, they remain subject
to Western regulatory pressures.

The shortcomings of the European approach to
technology governance are becoming increasingly
apparent, particularly in the rigid application of fra-
meworks like RRI and CSR. While these regulations
are well-meaning and idealistic, they often struggle
to adapt to real-world complexities, making them dif-
ficult to implement effectively (Rip, 2014).

Many Western societies, long proud of their
democratic traditions and political systems, are now
grappling with profound challenges that question
their stability and adaptability. The rise of populism
and right-wing political movements has disrupted
traditional political norms, often fuelled by public
discontent with social inequalities, economic stagna-
tion, and perceived failures to manage immigration
effectively. These shifts have fragmented political
consensus, fostering polarization and eroding trust
in established institutions.

The historical advancement of science and tech-
nology in the West has been marked by transforma-
tive milestones such as the Scientific Revolution, the
Industrial Revolution, and the Digital Revolution.

However, today, rule-based regulations, especially
stringent data regulations, have created significant
barriers to the innovative application of digital tech-
nologies. For instance, the use of surveillance tech-
nologies to address uneven social development and
manage immigration challenges has been curtailed,
leaving governments less equipped to respond to
these pressing issues effectively. The general public
is not a monolithic data set, as digitalized informa-
tion of diverse social groups are crucial for societal
management—in particular for addressing current
challenges of unequal development between
communities.

Scholars and practitioners have called for alterna-
tive theoretical frameworks that focus on human-
centred innovation. However, data-related regulations
frequently become roadblocks—obtaining approval
for specialized datasets, even for research purposes,
remains challenging.

4. Adopting Chinese ethical thinking

Drawing from the STS framework, we understand
that science and technology are deeply intertwined
with social development. This socio-technical
entanglement highlights the dynamic relationship in
which society and technological innovation
co-evolve. As societies become more diverse and
complex, technological advancements must adapt
accordingly. In the case of Al, the potential to trans-
form society is immense, making Al awareness and
literacy essential for individuals and institutions
alike. The ethical considerations surrounding Al
must be seen as an extension of broader human
ethics, not as isolated issues. Al ethics should
guide technology’s role in society, just as traditional
ethics shape humanity’s relationship with progress.

We propose a hybrid ethical approach integrating
Chinese philosophical thinking with Western
experience-based risk governance. Two major
schools of Chinese thinking, Confucianism and
Daoism, offer profound insights into ethical decision-
making, emphasizing human-centred values and
adaptable governance frameworks.

Confucian ethics, though often abstract and
poetic, focus on flexibility and contextual interpret-
ation rather than rigid definitions of ‘rightness’. For
example, in The Analects,’ Chapter 13.18,*
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Confucius addresses a local lord, Ye Gong, who
commends a ‘rightness’ man for reporting his
father’s theft of a sheep. Confucius responds: ‘In
our region, uprightness is different. If a father
steals a sheep, the son would cover for him; if the
son steals, the father would cover for him.” This
passage illustrates Confucius’s emphasis on praxis.
What is sought and what is discussed is often the
answer to a particular practical problem, and the
resulting particularity of the remarks invites multiple
interpretations (Wong, 2024).

Another example from T7he Analects, Chapter
11.22 (- 5EHER) highlights how Confucius tai-
lored his advice to individual students, providing
personalized, context-specific guidance. This flexi-
bility in Confucian ethics aligns with modern tech-
nology governance, where rigid rules may stifle
innovation (Wong, 2024). By promoting context-
sensitive solutions, Confucian thought remains rele-
vant to addressing complex, evolving challenges in
Al development.

Daoist philosophy also emphasizes adaptability
and fluidity. The opening line of Laozi’s Dao De
Jing (E1H4£:) states: “The Dao that can be spoken
of is not the eternal Dao; the name that can be
named is not the eternal name’ (& 1] i&, 317 1844
n 4, 4% 44). It highlights the transient and
dynamic nature of existence, encouraging an
embrace of change. Zhuangzi stresses the unpredict-
ability of life, comparing an individual to a fish swim-
ming in an ever-changing stream and advising one to
avoid rigid attachments and adapt to shifting circum-
stances constantly.® Daoism advocates for governance
that avoids forcing strict standards, instead fostering
an environment where solutions emerge organically.®
Such a framework aligns with the iterative develop-
ment and deployment of Al technologies, where
adaptability is critical to managing unforeseen risks.

Chinese ethical thinking, rooted in Confucianism
and Daoism, promotes an adaptive approach to gov-
ernance. It emphasizes flexibility, active listening,
and context-driven solutions over top—down rule
imposition. This approach fosters active engagement
among those directly impacted by technological
advancement and involved in the process. Only
through such engagement can the advancement of
technologies, including Al, mitigate the potential
negative impacts on society.

Incorporating Chinese ethical thinking into
modern technology governance requires recognizing
the diversity and complexity of both technology and
society. Instead of imposing one-size-fits-all regula-
tions, ethical considerations must be tailored to spe-
cific contexts, relationships, and times. This flexible
approach aligns with contemporary goals of sustain-
ability, requiring global cooperation toward common
aims. Achieving these goals demands an alternative
ethical framework to counter the dominant top—
down, rule-based systems.

Prominent Chinese scholar Liang Shuming
observed that Chinese culture is fundamentally a
‘culture of life’, where the core lies in human atti-
tudes and values. Central to Chinese philosophy
are the concepts of ‘benevolence’ (1) and
‘harmony’ (#1), which help to foster coexistence
among individuals, society and nature (Liang,
2015). Liang compared Western and Chinese tradi-
tions, observing that Western culture often seeks to
conquer nature through science and technology,
exerting external control to achieve material pro-
gress. In contrast, Chinese culture seeks internal
harmony, prioritizing moral cultivation and interper-
sonal relationships. While Western values encourage
external action, Chinese ethics focus on inner
balance and collective well-being.

Liang (1949) also noted key differences between
Chinese and Western scholarship. Western methods
emphasize empirical, static, and divisible approaches,
relying on scientific and rational analysis. Conversely,
Chinese scholarship adopts dynamic, metaphysical
and holistic approaches grounded in natural laws and
the concept of life. While Western methodologies
excel in generating material prosperity and advancing
science, Chinese ethics offer complementary insights
into fostering societal harmony and sustainable
development.

It is important to distinguish Chinese ethical
thinking from its historical applications. Following
the Song dynasty, social and economic decline
limited educational access for most Chinese, weak-
ening the influence of Confucian and Daoist
values. In contrast, Western societies expanded edu-
cation, fostering individual creativity and innovation.
This divergence allowed Western civilization to
achieve material progress through accumulated
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knowledge and governance based on best practices
and methods that China lacked.

Today, the strengths of Western methodologies,
particularly in risk assessment and governance,
remain invaluable. However, integrating these with
Chinese ethical perspectives can provide a balanced
framework for Al development. This hybrid
approach can mitigate risks, foster innovation, and
promote societal well-being.

In the era of Al, a dual approach is necessary. On
the one hand, a bottom—up strategy that emphasizes
adaptive ethical frameworks for grassroots develop-
ment is crucial. On the other hand, global regulations
informed by Western experience and best practices
must be integrated. Broad social engagement is
essential to shape Al advancements that serve
humanity’s collective good. While imperfect, this
ongoing co-evolution between science, technology,
and human civilization underscores the importance
of fostering innovation within ethical boundaries.

By raising the quality of education and enhancing
Al literacy, societies can harness the creativity and
understanding of their citizens. For China, with its
1.4 billion people, this represents an unparalleled
opportunity to drive progress through collective
human potential.

5. Socio-technical specificities of Al

Different technologies have their own distinct socio-
technical characteristics. From the perspective of
STS, Al is not an isolated or abstract technology
but rather an integral part of the ongoing evolution
of socio-technical systems. Its advanced deep learn-
ing and data’ processing capabilities make Al one
of the most powerful tools for enhancing techno-
logical operations.

While Al can drive technological progress, it also
has the potential to exacerbate social inequalities and
contribute to environmental degradation. For
instance, Al-assisted missile technology may
improve targeting accuracy, but it also increases
the potential for human and environmental destruc-
tion. Similarly, Al-driven algorithms in stock
trading have accelerated wealth accumulation for
corporations and investors. Although these systems
may seem to contribute to economic growth, they
often worsen inequality by disproportionately

benefiting the wealthy. In some cases, they can
distort key economic indicators, such as the Gross
Domestic Product, leading to artificial inflation and
increased market volatility, ultimately threatening
long-term economic stability (World Economic
Forum, 2023). With this in mind, it is crucial to
apply Al selectively, drawing on European
experience-based risk-management approaches, to
prevent further social distortions.

Data is fundamental to Al development and the
quality of its operations. In Western societies, aca-
demics and practitioners are eager to leverage Al to
support public management, but these innovations
often require specialized datasets to address the
needs of diverse social groups. However, strict per-
sonal data protection laws create significant barriers,
making it challenging to obtain approval for persona-
lized datasets. In contrast, under Western influence,
developing countries like China, with their large-scale
manufacturing industries, have shifted focus. Many
Chinese companies prioritize using industrial data to
enhance productivity while avoiding the complexities
and legal challenges associated with personal data.

Every technological system contains ‘black
boxes’—complex mechanisms often hidden from
public view and accessible only to select actors, such
as scientists and technologists. In practice, the develop-
ment of technology rarely follows a straightforward or
linear path (Ronnbédck et al., 2006). Throughout the
value chain, from design to application and impact,
configurations and reconfigurations frequently occur
at socio-technical interfaces. These changes can
result from technical considerations, emerging tech-
nologies, user feedback, or new regulatory demands.
Technological improvements often arise from these
intersections of socio-technical factors. However, due
to information asymmetry and the specialized knowl-
edge required, most technical components remain
‘black-boxed’ to non-experts. This is particularly true
for Al, where operations are often opaque. Yet, these
socio-technical intersections offer opportunities for
non-technical actors to play an active role in guiding
technological progress without needing to fully under-
stand the underlying technical units, which can remain
black-boxed.

In Al-assisted technological processes, every data
input feeding deep learning across the value chain and
lifecycle takes place at socio-technical interfaces.
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Technological changes or improvements are driven by
these new data inputs. Under corporate control, such
adjustments tend to prioritize profit-making, whereas
ethical Al applications can take a different approach.
Al has the potential to create new socio-technical inter-
faces or open up the black boxes of existing ones. Data
can be specifically carefully designed to capture infor-
mation relevant to particular social groups. For instance,
Al could assist vulnerable communities in specific loca-
tions or address the needs of technical groups, such as
farmers who adapt their practices to local soil conditions
and landscapes. By focusing on these interfaces, Al can
be used to meet diverse social and environmental needs,
rather than just corporate goals.

Borrowing Callon’s concept of the ‘device of inter-
essement’,® recruiting and engaging interested actors
can help both hard and soft man-made systems
achieve common goals for the social good. An
Al-assisted system can enhance these processes by
facilitating interactions between actors, such as balan-
cing power structures among them or prioritizing those
who need the most help. In this way, Al can be framed
as a mediator, helping to connect and coordinate actors
to work toward shared objectives while ensuring equit-
able participation and addressing social needs.

The socio-technical interfaces of any technological
process involve interactions between developers,
users, regulators, and the broader community, all of
whom shape how systems are designed, used, and gov-
erned. By framing Al as a mediating tool, we can recog-
nize its potential to foster interactions, negotiations, and
alignment of interests among stakeholders, working
toward common goals within specific contexts and time-
frames. This perspective aligns with the Chinese defin-
ition of ethics, which are plural, dynamic, and
context-sensitive. Ethical Al, therefore, may require
the adaptation of diverse models to broader applications,
such as accommodating both distributed and centralized
data sources and management systems.

6. Conclusion: Ethics as a dynamic,
context-sensitive process

From an STS perspective, Al is not an isolated tech-
nical entity; it can be applied across a wide range of
artefacts. In Al-assisted technology development, par-
ticularly those technologies with known risks,

unknown risks and ‘unknown unknowns’, we need
to highlight the importance of engaging diverse stake-
holders. Ethical Al systems, designed to incorporate
large data inputs—including personal data—can
facilitate the involvement of technical professionals,
users, intermediaries and governing bodies. Through
socio-technical interfaces, these stakeholders can
shape and reshape the development of technology,
guiding it toward societal and environmental benefits.

Given this, the challenges of current Western rule-
based governance models reveal fundamental short-
falls. The Western risk-oriented approach, while
built on valuable past experiences, is limited in
addressing the risks of unknown and unpredictable
outcomes. Its reliance on the precautionary principle
and top—down regulations can stifle innovation at
early stages and create barriers for scientific and
technological research with positive potential.

We propose an alternative approach that incorpo-
rates Chinese ethical thinking, which emphasizes the
plurality and dynamism of ethics to better address the
complexities of diverse human societies and tech-
nologies. The lack of material prosperity over
China’s long and recent history means that Chinese
ethical thinking has not had the influence that it
could. However, we argue its emphasis on grassroots
individual learning as the essence for achieving pro-
gressive equitable social development could and
should be at the core of today’s Al ethics.

An integrated ethical approach to Al is essential in
today’s world. Both the West and China are facing
the rapid advancement of science and technology
capabilities, and peoples’ participation in technology
development has become crucial to mitigate the
known and unknown risks of negative impacts on
society, improve ethical Al systems and shape
science and technology innovation for the broader
social good.

Rather than creating barriers, this integrated Al
ethical model can be expected to promote respon-
sible AI development by fostering engagement,
adaptability and ongoing learning. Specifically, this
model would help identify challenges faced by dif-
ferent communities and enhance the processes
guiding Al-assisted technologies. This dynamic,
inclusive approach ensures that Al evolves in a
way that benefits society as a whole while mitigating
risks in a flexible and thoughtful manner.
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To encourage meaningful public participation,
training programmes should be developed to help
stakeholders identify socio-technical interfaces and
engage with the technology. Learning through
experience, including trial and error, is essential for
advancing Al governance in a responsible manner.
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Notes

1. The General Data Protection Regulation (GDPR) was
introduced on 25 May 2018. It replaced the 1995 Data
Protection Directive (Directive 95/46/EC) and intro-
duced more stringent requirements for businesses and
organizations regarding how they handle personal data.

2. See noyb news: noyb aims to end “cookie banner
terror” and issues more than 500 GDPR complaints.
Available at:  https:/noyb.eu/en/noyb-aims-end-
cookie-banner-terror-and-issues-more-500-gdpr-
complaints?utm_source (accessed 25 March 2025).

3. The Analects is a collection of quotes from Confucius
and his disciples, compiled by Confucius’ disciples
and his successors and completed in the early
Warring States period. The book records the words
and deeds of Confucius and his disciples, and reflects
Confucius’ political propositions, ethical thoughts,
moral concepts, and educational principles in a con-
centrated manner.

4.  The original text in Chapter 13.18 (iS5~ B 5 is: M
RNEALTE B EE, WA, Mk
Zo “ALTHE L ERZHER TR, ATE,
FARRE, HAELLHR, ” The text is available at:
http:/www.lunyu8.cn/ (accessed 25 March 2025).

5. See Zhuangzi, Chapter 2 ‘On the equality of all things’
(G5Wrik). The text is available at: https:/link.springer.
com/chapter/10.1007/978-3-662-48075-5_2 (accessed
25 March 2025).

6. See Laozi, Chapter 64 and Chapter 78 ‘Dao De Jing’
(EfE£t). The text is available at: https:/ctext.org/
dao-de-jing/ (accessed 25 March 2025).

7. As mentioned early, data used here must be seen as
digitalized information.

8.  The concept of the ‘device of interessement’ emerges
from Actor—Network Theory, a framework developed
by Bruno Latour, Michel Callon and others. This
concept is part of the broader analysis of how actors
(human and non-human) become aligned within a
network to achieve particular outcomes. The details
can be found in the paper by Callon (1986).
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Exploring the design approach to
embedding ethics in technology

Wei Zhang', Yu Jing' © and Qian Wang'

Abstract

Embedding ethics in technology involves considering not only the practicality of technological design but
also integrating ethical attributes into the design process to ensure the ethical acceptability of techno-
logical applications. The proposal of this approach is based on a profound theoretical background, including
Bruno Latour’s ‘society of artifacts’ theory, Don lhde’s ‘technological mediation’ theory, Peter-Paul
Verbeek’s ‘materializing morality’ theory, and the ancient Chinese concept of ‘governing techniques
with Dao’. It is also grounded in urgent practical needs: the design turn in the ethics of technology, the
ethical turn in design practice and the value alignment of artificial intelligence all play a promotional
role in the proposal of this approach. The essence of this approach is converting ethical values into design
specifications, which achieves a translation from values to facts, implicitly entailing the inverse of the
‘Hume problem’. There are different approaches to embedding ethics in technology, including the
‘brain-based’ Western approach and the ‘heart-based’ Chinese approach. It is necessary to compare these
two approaches and promote ‘heart—brain collaboration’ by leveraging the strengths of each perspective,
thereby better realizing the goal of embedding ethics in technology.

Keywords
Design ethics, western approaches, Chinese approaches, heart-brain collaboration

Design, which reflects the initiative of human beings
as practical subjects and their ability to plan and
coordinate, is a crucial component of modern engin-
eering and social management activities. Poorly con-
ceived technological designs can have various
negative impacts, harming society and the natural
environment. Therefore, designers’ works must
meet public expectations and comply with ethical
norms, making it necessary to embed ethics in
technological designs. With the rise of modern design
concepts such as value-sensitive design (VSD),
materializing morality, and responsible research and
innovation (RRI), the approach of embedding ethics
in design has been successfully executed in

contemporary design practices. Compared to the
West, ancient China developed a distinct set of meth-
odological design principles, such as ‘embedding
rituals in artifacts’, ‘governing techniques with Dao
(principles)’, and ‘integrating Chan Buddhism into
craftsmanship’. The concept of ‘heart-brain collab-
orative design’ proposed in this paper, which
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integrates Chinese and Western cultural characteris-
tics, offers a new approach for embedding ethics in
technology.

I. The theoretical foundation of
embedding ethics in technology

Bruno Latour’s ‘society of artifacts’ theory, Don
Ihde’s ‘technological mediation’ theory, Peter-Paul
Verbeek’s ‘materializing morality’ theory and the
philosophy of technology with Chinese cultural fea-
tures provide the theoretical foundation for embed-
ding ethics in technology.

I.I  Bruno Latour’s ‘society of artifacts’
theory

Latour’s ‘society of artifacts” concept has had a pro-
found impact on the development of Western phil-
osophy of technology. According to Latour,
artifacts are like the ‘missing masses’ of human
society, affecting human behavior in ways that
sociologists and ethicists have largely overlooked.
Just as the electromagnetic waves that humans can
perceive represent only a limited frequency range
of visible light in the form of colors, shapes and spa-
tial dimensions, most electromagnetic waves affect
human bodies and social activities without people’s
knowing (Latour, 1992: 225). In traditional studies
of sociology and ethics, artifacts are treated as
‘missing masses’. The current task for these fields
is to explore how artifacts influence and change
human behavior and to use the design of artifacts
to harness and control those ‘missing masses’.
Latour’s theory underscores the role of artifacts in
shaping human behavior, manifested as changes in
human cognitive patterns and decision-making
(Latour, 1992: 258). This idea successfully brings
‘objects’ into the realm of sociology and ethics,
arguing that artifacts possess ethical intentionality
similar to that of humans. By designing and trans-
forming artifacts, humans can turn them into ethical
agents, delegating specific ethical values to them to
help regulate human behavior. This is akin to pre-
programming morality in the form of a movie script,
constructing the scenes for enacting the script

through specific technological design methods,
and leveraging the moral functions of artifacts to
ensure that technology is developed for good.

Building on his ‘society of artifacts’ theory,
Latour proposes that both humans and non-humans
are part of the actor-network, which re-examines the
relationship between artifacts and humans and
incorporates technological artifacts into the category
of non-human actors. This new idea led to greater
attention being paid to the social value of ‘objects’.
In particular, it pointed out the role of artificial
objects in influencing human behavior, thus opening
the prelude to the embedding of ethics in
technology.

1.2 Don Ihde’s ‘technological mediation’
theory

American philosopher of technology Don Ihde
explores the relationships between humans and
technology from a phenomenological perspective,
focusing on changes in human experience and per-
ception. He establishes the role of technological arti-
facts in mediating the relations between humans and
the world and identifies four basic types of human—
technology relationships: embodiment, hermeneut-
ics, background and alterity.

Embodiment relations represent the close con-
nection between humans and technology, emphasiz-
ing that technology is not merely an external tool but
an extension of human cognition and action. The
theory of embodiment relations posits that, through
its integration into daily life, technology alters
human perceptions, ways of thinking and behavioral
patterns, merging seamlessly with the body. This
relationship transcends the traditional subject—
object dichotomy and views technology as an inte-
gral part of the body (Cao, 2013: 24-25).

Hermeneutic relations reflect the extension of
humans’ language and interpretive capabilities. In
the relationships between humans and the world, a
third party is needed to deconstruct the opacity
between them, which is exactly the role played by
technological artifacts. Unlike direct human senses,
technological artifacts interpret the state of the
world in an intermediary manner (Chen and Cao,
2004). In the design of visual communication,
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textual information and wayfinding patterns both
rely on technological artifacts to acquire a truthful
and effective understanding of the world. This
makes hermeneutic relations a focal point of conflict
in design ethics, raising the question of how we can
explain the world’s existence through the techno-
logical artifacts that effectively perceive it.

Background relations involve the process from the
pre-setting to the realization of technology, creating
an interactive state between technology and the envir-
onment (Yang, 2015: 36-37). Background relations
do not imply that technology is entirely disconnected
from humans, but rather that it operates behind the
scenes. Under adaptive conditions, it may transform
into other types of relations.

Alterity relations refer to human—technology
relationships in which technology exists independ-
ently as an ‘other’. When interacting with humans,
technology can express its self-adaptability through
its ‘otherness’. Alterity relations not only provide
the ethical intentions and application possibilities
of high-tech artifacts in their future development
but also enable technology to function as an inde-
pendent regulatory system, acting as an ethical sub-
ject or agent (Yang, 2015: 38).

Ihde’s ‘technical intermediary’ theory reveals the
role of technology in regulating the relationship
between humans and the world. If this role can be
properly utilized, the positive ethical role of technol-
ogy can be brought into play. Ihde’s theory inspired
Verbeek to propose the idea of ‘materializing
morality’.

.3 Peter-Paul Verbeek’s ‘materializing
morality’ theory

The concept of ‘materializing morality’ was initially
proposed by Dutch philosopher of technology HJ
Achterhuis and was later developed into a system-
atic theory by Peter-Paul Verbeek. This theory
explores the ethical values of technological artifacts
in the context of human-technology relationships,
representing a more far-sighted ethical form for
the design of technological artifacts. The idea of
‘materializing morality’ draws on Foucault’s con-
ceptualization of ethical substantiation within his
framework of subjectivation processes, as well as

Langdon Winner’s theory of technological politics.
The former advocates subjecting human ethical
standards to technological rights and using techno-
logical artifacts to regulate people’s daily moral
behavior. The latter emphasizes the role of society
in shaping technology and its products, thereby
changing the way citizens exercise their rights
(Verbeek, 2010: 41). The ‘materializing morality’
theory underscores that, taking feedback from users,
designers empower technology to create techno-
logical artifacts, and then utilize the hermeneutic
function and applicability experience of these arti-
facts to regulate the ethical relationship between
humans and the artifacts, meeting people’s needs
for their ethical and functional attributes. The theory
also holds that, while technology provides conveni-
ence for humans, it also changes their behavior and
decision-making processes, which in turn shape
technology, thus making technology and humans
an inseparable unity (Liu, 2017).

The way that technology plays a regulatory role
as an intermediary also reveals the intrinsic ethical
dimension of technological design. This is because
the human behavior that is being regulated occurs
primarily in three forms: first, human agents who
make ethical decisions or perform actions interact
with and use technology in specific ways; second,
designers, as the subjects of design, regulate tech-
nology through their designs or deliberate authoriza-
tion; and third, technology itself, when acting as an
agent, sometimes regulates human actions and deci-
sions in unpredictable ways (Verbeek, 2010: 124).

Verbeek’s ‘materializing morality’ theory has
been instrumental in driving the ethical turn in
technological design. It has had widespread influ-
ence in the field of the ethics of technology and
has provided direct theoretical guidance for embed-
ding ethics in technology.

1.4 The ancient Chinese concept of
‘governing techniques with Dao’

The philosophy of technology with Chinese cultural
features is based on local cultural resources and can
provide unique theoretical support for the integra-
tion of ethics into technology. In terms of under-
standing the essence of technology, unlike the
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West, which regards technology as a tool with
which to conquer nature, Chinese culture tends to
emphasize the overall harmony between technology
and nature, society and human beings. This holistic
thinking helps with considering ethical factors from
a macro perspective in the process of technology
research and development and application, and
with incorporating ethical values throughout the
entire life cycle of a technology. With the rapid
advance of cutting-edge technologies such as artifi-
cial intelligence (Al) and big data, ethical issues
such as algorithmic bias and data privacy leakage
have gradually emerged in practice. These practical
challenges have prompted researchers in the phil-
osophy of technology to seek new ethical solutions
from Chinese culture.

In the philosophy of technology with Chinese
cultural features, ‘governing techniques with Dao’
is the dominant idea running through China’s
technological practice. In ancient times, skilled
craftsmen were able to achieve a near-perfect natural
state, even to the point of self-oblivion, during their
technical activities. Fables such as ‘Cook Ding dis-
secting an ox’ (Pao Ding Jie Niu) and ‘Wheelwright
Bian making a wheel’ (Lun Bian Zhuo Lun) elevate
this state to a path of transcendence, revealing the
inexpressible great Dao within arts and skills.
Thus, the technological philosophical connotation
of ‘Dao’ is revealed as the ideological foundation
of the philosophy of technology with Chinese cul-
tural features. The intellectual evolution from ‘tech-
nique’ to ‘Dao’ and the guidance of ‘Dao’ over
‘technique’ provide the underlying structure for
this philosophy. In addition to the relationship
between Dao and technique, the philosophy of tech-
nology with Chinese cultural features also involves
a series of unique cognitive concepts, such as ‘Shu’
(method), ‘Qi” (vessel), ‘Xiang’ (image) and ‘Y71’
(conceptual essence), forming a special interpretive
system for the formation and transmission of techni-
ques. This system helps to establish a harmonious
relationship between elements related to techno-
logical activities, including both internal and exter-
nal factors. Internal factors include technical
operators and their knowledge, experience and
know-how, as well as equipment, tools and process-
ing objects. External factors include natural, social

and cultural elements related to technological activ-
ities. The harmonious relationship between these
elements, especially the full harmony between
humans and technological artifacts, between
humans and nature, between humans and society,
and among people, is the core issue of embedding
ethics in technology (Wang, 2009: 4-5).

The development of contemporary technology
has given rise to new contradictions that human
society has never encountered before, exposing the
limitations of Western logical analysis. In this con-
text, the study of the philosophy of technology
with Chinese cultural features aims to provide a spe-
cific set of methods for observing and reflecting on
technological design practices. It seeks to uncover
the disharmonious relationships among the various
elements involved in technological design activities
and to explain how these relationships form, how
they affect human social life and through what chan-
nels, and how they might be resolved. In this sense,
the philosophy of technology with Chinese cultural
features can be called a ‘harmonious view of tech-
nology’. Such research is not only especially signifi-
cant for the contemporary study of ethics-embedded
technology in China but is also of great value to the
development of technological design for the whole
of human society.

2. The practical background of
embedding ethics in technology

The practical background of embedding ethics in
technology has played a promotional role in the pro-
posal of the approach. It includes the design turn in
technological ethics, the ethical turn in design prac-
tice, and the value alignment of Al

2.1 The design turn in the ethics of
technology

The rise of the ethics of technology is closely related
to technological philosophy. Technological philoso-
phy can roughly be divided into three periods: clas-
sical technological philosophy, the empirical turn of
technological philosophy, and the ethical turn of
technological philosophy.



Zhang et al.

51

Classical philosophy of technology examines tech-
nology as an inseparable whole and emphasizes the
dominant role of technology’s autonomous power
within human society. The empirical turn in the phil-
osophy of technology primarily reflects a transition
from abstract criticism to concrete analysis. This shift
advocates for the construction of a ‘technology-life—
world’ research paradigm by dissecting specific tech-
nical cases and emphasizes multidimensional empir-
ical analyses of the design and usage processes of
artificial objects. The shift promotes the intersection
of the philosophy of technology with scientific and
technological research, cognitive science and other
fields, forming a theoretical framework of ‘human—
technology mutual construction’. Following the
empirical turn, the philosophy of technology under-
went an ethical turn, moving from exploring the
essence of technology and the laws of its development
to an in-depth analysis of the ethical issues, value jud-
gements and moral norms triggered by its application.
However, this analytical perspective often focuses on
technology’s negative consequences and pays less
attention to its positive ethical effects. Therefore, the
ethics of technology needs a third turn; namely, the
design turn.

The design turn in the ethics of technology does
not imply that there will no longer be any form of
normative assessment. Instead, it means that tech-
nology will no longer be regarded as an object of
ethical thinking, but rather as a means to achieve
certain ethical goals. This naturally combines the
connection between ethical values and techno-
logical design, thus forming an internalist approach.
This approach advocates that interdisciplinary per-
sonnel such as technical philosophers can directly
intervene in the entire process of technical design,
collaborate with designers to embed specific ethical
attributes into technical products, and guide peo-
ple’s behavior in specific scenarios.

2.2 The ethical turn in design practice

The ethical turn in design practice aims to ensure the
sustainability and social benefits of design, empha-
sizing designers’ sense of responsibility and moral
concepts, and requiring the consideration of more
ethical factors in the design process. The ethical

turn has resulted in modern design no longer relat-
ing merely to the pursuit of perfection in form and
function, but to placing a greater emphasis on its
impact on society, the environment and humanity.

From a social perspective, the ethical turn in
design practice is manifested as social design, which
first requires designers to pay attention to social just-
ice and inclusiveness. Designers should ensure that
their designs serve all people, regardless of their
race, gender, age or ability. It also requires designers
to take into account cultural diversity and social
identity. Designers should respect different cultural
backgrounds and values and avoid discrimination or
neglect of other cultures.

From an environmental perspective, the ethical turn
is manifested in environmental design, which requires
designers to consider sustainability. Designers must
select renewable materials, energy-saving equipment
and environmental-protection technologies to reduce
ecological consumption. Ethical thinking in environ-
mental design also requires designers to respect the
natural environment and ecosystems. Designers
should follow ecological principles and protect natural
resources and biodiversity in their designs.

From a human perspective, the ethical turn is man-
ifested not only in its focus on the present but also in
its consideration of the long-term impact of design on
the future of humanity. It encourages humans to
actively conceive ethical designs as designers rather
than passively accepting ethical education. This is
the result of rethinking the development of design
based on the significance of science and individual
initiatives, emphasizing human qualities and iden-
tities (Wang, 2024).

2.3 The value alignment of Al

The core purpose of Al playing a varied and signifi-
cant role in modern society is to simulate, extend and
expand human intelligence and to build intelligent
systems capable of autonomous perception, learning
and decision-making to assist or replace humans in
completing specific tasks. In recent years, large lan-
guage models have become increasingly mature,
but they have also engendered a dual emergence of
capabilities and risks. The biased, false, deceptive
and manipulative content of Al has aroused
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widespread attention and deep concern regarding its
global governance (Zhang et al., 2023). To build a
more responsible Al infrastructure, the top priority
now is to infuse ethical, moral and cultural elements
into the generation of intelligent systems, making
them consistent or resonate with human values; that
is, to research the value alignment of AL

The value alignment of Al can be attempted
through aspects such as language input, functional
interaction and language communication (Leike
et al., 2018). Based on programming language input,
human—computer interaction is primarily achieved
through instructions input into programming lan-
guages, and technicians enjoy the privilege of invoking
computing resources (Gabriel, 2020). Based on func-
tional interface interaction, although ordinary users
can interact intuitively with intelligent machines
through the front-end interface module, this kind of
interaction is overly limited by specific interface design
and standard operation norms (Chen et al., 2019).
Based on natural language communication, the lan-
guage models of Al as a product of alignment technol-
ogy, effectively reflect the interaction forms between
human and computer languages. This includes ordin-
ary users expressing their needs and intentions in a
more natural and flexible way, and the corresponding
system generating natural language to respond.
Therefore, it can be seen that the essence of value align-
ment is to embed human values in intelligent technolo-
gies to ensure that technology is designed for good
purposes, which is intrinsically consistent with the
proposition of ‘embedding ethics in technology’.

3. The logical premises of
embedding ethics in technology

The essence of embedding ethics in technology is to
convert ethical values into design standards and
achieve the translation from value to fact, which
implies the reverse of the ‘Hume problem’.
Therefore, the prerequisite for embedding ethical
values in technical design is to respond reasonably
to the limitations of the ‘Humean guillotine’. This
necessitates an examination of the relationship
between the embedding of ethics in technical design
and the ‘Humean guillotine’ from the perspective of

meta-ethics, analysing the limitations of the
‘Humean guillotine’ and exploring the ways to over-
come these limitations. This leads to the potential to
embed ethics in technology.

3.1  From the ‘Hume problem’ to the
‘Humean guillotine’

The ‘Hume problem’ originates from Hume’s exam-
ination of the foundations of ethics. From an empiri-
cist standpoint, he opposed rationalism’s attempt to
reduce ethical foundations to mere ‘reason’.
However, due to the inherent limitations of empiri-
cism, Hume’s epistemological scepticism also
extended to the foundations of ethics, leading him
to argue that one cannot derive ‘ought’ from ‘is’
(Hume, 1999: 508). Hume’s views and positions
have been inherited and developed in meta-ethical
schools such as intuitionism, emotivism and
prescriptivism.

Intuitionism, emotivism and prescriptivism share
the common feature of considering ethics to be inde-
pendent of the realm of facts, denying the commen-
surability between facts and values. However, they
fundamentally diverge on the ontological basis of
ethics. Intuitionism belongs to ‘ethical realism’,
positing that an objective reality exists behind eth-
ical cognition and provides the criteria for judging
the truth of ethical propositions. Unlike natural real-
ity, ethical reality has its own unique character and
cannot be reduced to natural facts; it can be per-
ceived only through human intuition. Emotivism
and prescriptivism, on the other hand, belong to
‘non-cognitivism’. They do not acknowledge the
existence of an objective ethical reality behind eth-
ical cognition, deny the cognitive functions of eth-
ical judgement, and insist that ‘the function of
ethical statements is not to convey knowledge but
to express the speaker’s emotions and commands’
(Gan, 2015: 221).

Both intuitionism and non-cognitivist ethics face
insurmountable difficulties in their analytical
approaches and theoretical logic. The problem
with intuitionism is that it cannot provide a standard
or measure for the correctness of intuition itself; nor
can it tell us how to test and control intuition among
different subjects (Gan, 2015: 230). The foundation
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of intuitionism is thus unstable. Non-cognitivism,
on the other hand, denies that ethical statements pos-
sess any universal, truthful or objectively valid
meaning, and it reduces ethical discussions to
mere expressions and exchanges of emotions and
opinions, thus completely severing the connection
between ethics and rationality (Gan, 2015: 223).
This is equivalent to admitting that ethical knowl-
edge is entirely a reflection of subjective attitudes,
which points in the direction of ethical relativism.
Given the above, there is a need to break the
‘Humean guillotine’ and propose new pathways
and solutions for bridging facts and values.

3.2 Attempts to break the ‘Humean
guillotine’

Just as there are diverse schools of thought that
uphold the ‘Humean guillotine’, those that oppose
it are equally varied; they include naturalism, evolu-
tionary ethics, pragmatism, neo-naturalism and neo-
humanism. In his book The Collapse of the Fact/
Value Dichotomy and Other Essays, Hilary
Putnam provides a comprehensive analysis of the
history of this dichotomy. He argues that the fact/
value dichotomy shares roots with the analytic/syn-
thetic dichotomy (Putnam, 2002). The collapse of
the analytic/synthetic dichotomy also applies to
the fact/value dichotomy. Both originated with
Hume, and their commonality lies in the belief
that one cannot derive higher order propositions
from ‘fact’ statements—one manifests as ‘universal’
propositions, while the other as ‘value’ propositions.
Together, they reveal the limitations of empiricism.

The collapse of the analytic/synthetic distinction
offers valuable insights into the collapse of the fact/
value dichotomy, as fact and value are also
entangled. For example, the everyday term ‘cruel’
contains both descriptive and normative elements.
Putnam (2002: 28) comments on this: ‘The example
of the predicate “cruel” also suggests that the prob-
lem is not just that the empiricist’s (and later, the
logical positivist’s) notion of a “fact” was much
too narrow from the start. A deeper issue is that,
from Hume on, empiricists—and many others as
well, both in and outside the field of philosophy—
failed to appreciate the ways in which factual

description and valuation can and must be
entangled.” To address this, Putnam (2004: 16) pro-
posed the concept of ‘value facts’: values are fact-
based values, while facts are value-loaded facts, or
in his words, ‘Every fact is value loaded and every
one of our values reflects some fact.’

3.3 A design approach to bridging facts and
values

By reviewing past debates on the ‘Hume problem’
and various proposals for bridging facts and values,
a two-step approach can be proposed. This approach
begins with the concept of value and divides it into
two dimensions: utilitarian value (or practical value)
and ethical value (Gong, 2014).

1. Transition from ‘fact’ to ‘utilitarian value’.
Utilitarian value refers to the pursuit and rec-
ognition of material or practical benefits in
life. It can be understood as value in the con-
text of the subject—object relationship. Value
is not determined solely by the subject or the
object but by the object’s ability to meet the
subject’s needs and its significance, which
depends on both the subject and the object.
The attributes of the object are a ‘fact’, and
the needs of the subject are also a ‘fact’.
Value is therefore created in the space
between these two facts. If the fact of the
object’s attributes aligns with the fact of
the subject’s needs, value is created; other-
wise, no or negative value is produced. In
other words, value exists in the alignment
of facts. When this alignment is met, value
exists; when it is not met, value is absent
(Zhang, 2017). This is the first step in the
process of bridging fact and value.

2. Transition from ‘utilitarian value’ to ‘ethical
value’. Ethical value involves the pursuit and
recognition of ethical ideals and can be
understood as value in the context of the sub-
ject—subject relationship. Since utilitarian
and ethical values are not entirely separate,
ethical value cannot be achieved without
utilitarian value. Without a foundation in
practical benefits, ethical value becomes an
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unstable, baseless construct. The principle of
‘unity of virtue and fortune’ emphasizes their
consistency. However, they should also not
be conflated. Reducing ethical value to utili-
tarian value in its entirety would strip it of its
independence and sanctity, leading to a utili-
tarian society in which everything is judged
by its usefulness and profit, ultimately
degrading social ethos and morale. The two
major ethical schools—utilitarianism and
deontology—represent  these  opposing
trends: the former conflating the two and
the latter separating them entirely.
Therefore, in addressing the transition from
utilitarian to ethical value, a dialectical atti-
tude that maintains both opposition and unity
is required.

As a practical activity, design must begin with
existing facts and aim to achieve a certain value.
Design embodies the negative unity between
humans and the world and is a practical way to unify
fact with value and regularity with purpose. Thus,
by establishing logical connections between facts
and utilitarian value, and between utilitarian and
ethical values, it is possible to translate ethical
values into design standards, thereby answering
the question of how ethics can be embedded in
technology.

4. Chinese and Western design
approaches to embedding ethics in
technology

Western countries and China exhibit significant cul-
tural differences with respect to their design
approaches to embedding ethics in technology.
The Western approach is mainly represented by
modern design such as VSD, materializing morality,
and RRI, while the Chinese approach is represented
by traditional designs such as ‘embedding rituals in
artifacts’ (Confucianism), ‘incorporating Dao into
techniques” (Taoism) and ‘integrating Chan
Buddhism into craftsmanship’ (Buddhism). These
two approaches have distinct features: the former
emphasizes mind-based thinking, while the latter

focuses on heart-based thinking. Both approaches
possess unique strengths and are complementary
to one another.

4.1 Western design approaches to
embedding ethics in technology

VSD, which focuses on embedding human ethical
values into technology, was proposed by Batya
Friedman and Peter H Kahn Jr at the University of
Washington (Friedman and Kahn, 2002). VSD
employs a tripartite methodology, including concep-
tual, empirical and technical analysis. Conceptual
analysis aims to understand and clarify stakeholders
in technology design and identify potential value
conflicts among them. Empirical analysis uses
qualitative and quantitative methods to assess how
stakeholders perceive value in the aspects they con-
sider important. Technical analysis explores how to
draw on the insights of the other analyses and design
a particular technology to support established values
(Manders-Huits, 2011).

The application of Verbeek’s ‘materializing mor-
ality’ theory to design activities is reflected in a “pre-
dict-assess—design’ model. The primary goal of
prediction is to understand the mediating role of
technology. Since technology is multi-stable and
lacks a fixed essence, what constitutes a technology
depends on its context and users’ understanding.
Therefore, it is necessary to establish a link between
design context and use context (Verbeek, 2010:
97-98). The second step is the ethical assessment
of mediation, which expands upon the process
of stakeholder analysis. Traditional stakeholder
analysis enables all stakeholders to articulate their
perspectives on ethical issues and seek a compre-
hensive and balanced solution by weighing these
diverse viewpoints (Verbeek, 2010: 106). The
assessment process, however, integrates considera-
tions of the mediating role of technology, thereby
expanding the scope of stakeholder analysis beyond
traditional risk analysis and disclosure. The third
step is the design of technological mediation. The
final outcome of design is a product of the inter-
action between users, designers and artifacts.
Therefore, the design process is not about creating
a new product category but about transforming
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and improving the ‘script’ of existing products so as
to enhance their function of ethical guidance
(Verbeek, 2010: 117).

RRI integrates technological ethics, corporate
social responsibility and technological innovation.
It focuses on the major social and environmental
issues arising from technological innovation and
seeks solutions from ethical, responsible and policy
perspectives (Wiarda and Van de Kaa, 2021). RRI
emphasizes the future-oriented and prospective
dimensions of responsibility, making it possible
for technology design to consider its purpose and
adapt to uncertainty. RRI includes four dimensions:
anticipation, reflexivity, inclusion and responsive-
ness. The anticipatory dimension involves forecast-
ing the potential impacts of technology. The
reflexive dimension involves analysing and reflect-
ing on one’s fundamental purposes and motivations,
and the potential impacts of technology design
activities. The inclusive dimension involves
engaging the public and stakeholders through dia-
logue, participation and debate to solicit their opi-
nions. The responsive dimension involves using
collective reflexivity to engage in technology gov-
ernance (Owen and Goldberg, 2010).

4.2 Chinese design approaches to
embedding ethics in technology

The Chinese design approach to embedding ethics
in technology primarily refers to the approach
rooted in traditional Chinese culture. It is rich in
intellectual resources and highly complementary to
the Western approach. However, it requires creative
transformation to fully realize its potential in mod-
ern design activities. The traditional Chinese design
approach mainly includes Confucian, Taoist and
Buddhist perspectives.

The Confucian design approach is characterized
by the principle of ‘embedding rituals in artifacts’.
This principle involves designing and manufactur-
ing objects following ritual requirements. It not
only reflects the owner’s social status but, more
importantly, reinforces the concept of ritual through
objects, thereby fulfilling the ‘silent educational
function’ embedded in the artifacts (Zhang, 2024).
‘Embedding rituals in artifacts’ is also known as

‘using artifacts to embody rituals’, ‘designing arti-
facts according to ritual norms’ or ‘integrating
rituals into artifacts’. The ingenuity of this approach
lies in integrating the ritual into the objects them-
selves. This is achieved by using methods such as
observing rituals in form and sum, mirroring rituals
with materials and craftsmanship, embedding rituals
in decorative patterns, aligning functions with
rituals, carrying rituals through inscriptions, and
establishing rituals through spatial arrangement.
‘Form’ refers to the appearance and specifica-
tions of objects, while ‘sum’ refers to the required
quantity and combination of objects. For example,
Ding (tripod cauldrons) and Gui (food vessels),
the two important ritual vessels of the Zhou
Dynasty, observed strict ritual standards on their
form and sum. The Emperor could use nine Dings
and eight Guis; feudal lords could use seven
Dings and six Guis; senior officials could use five
Dings and four Guis; and scholarly officials could
use three Dings and two Guis. ‘Mirroring rituals
with materials and craftsmanship’ underscores the
ethical implications of the choice of materials and
craftsmanship. For example, jade objects, due to
their rarity and exquisite craftsmanship, were
viewed as symbols of a gentleman’s character and
status. The Book of Rites records that jade has 11
virtues, making it a materialized symbol of a gentle-
man’s moral character. ‘Embedding rituals in dec-
orative patterns’ conveys ethical principles using
patterns. For example, dragon and phoenix motifs
are not only decorative but also symbolize auspi-
ciousness and good fortune. ‘Aligning functions
with rituals’ means aligning the functions of objects
with ritual procedures to reinforce the practical
application of rituals. For example, the order of
using wine vessels such as Jue and Gu mirrors the
hierarchy of age and status, while the arrangement
and performance of musical instruments such as
Bianzhong (chime bells) and Qing (stone chimes)
follow the ‘harmony and respect’ principles outlined
in the Book of Music. ‘Carrying rituals through
inscriptions’ uses inscriptions on objects to record
ritual norms or moral teachings. For example, the
inscription on the Western Zhou Dynasty’s Mao
Gong Ding emphasizes the responsibilities of the
sovereign and the subject. ‘Establishing rituals
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through spatial arrangement’ means designing the
layout of objects to create a spatial order under-
pinned by ritual norms.

The Taoist concept of ‘incorporating Dao into
techniques’ emphasizes guiding specific technical
(techniques or arts) practices with the wisdom of
Dao, integrating Dao into technical design, and
using technical practice as a ladder with which to
reach the realm of Dao. This approach mainly
reflects the concept that technique is guided by
Dao in technical activities through such processes
as using technique to symbolize Dao, evolution
from technique to Dao, and the mutual generation
of Dao and technique. ‘Using technique to symbol-
ize Dao’ refers to using the concrete technique to
symbolize the abstract Dao, providing people with
a concrete entry point through which to understand
the abstract Dao. The profound and mysterious
nature of Dao makes it difficult for ordinary people
to grasp directly. However, by using a technique
closely related to daily life as a metaphor, Dao can
become more vivid and easier to understand. The
‘evolution from technique to Dao’ is achieved
through long-term study and practice of the tech-
nique, ultimately grasping the essence of Dao.
This concept emphasizes pursuing an understanding
of the essential laws of things on the basis of master-
ing specific skills; that is, it expresses the process of
how to cultivate Dao. The concept of ‘mutual gener-
ation of Dao and technique’ is to lead Dao towards
its ultimate target form; that is, to demonstrate the
interdependence and mutual promotional relation-
ship between Dao and techniques or arts.

The Buddhist approach of ‘integrating Chan
Buddhism into craftsmanship’ introduces the con-
cepts and aesthetic principles of Chan Buddhism
into the field of technological design to elevate the
realm of craftsmanship or innovate the application
of technology. This can be achieved by using meth-
ods such as the observing technique, listening tech-
nique, smelling technique, tasting technique,
touching technique and enlightenment technique.
The observing technique involves exploring the
various aspects of a technology through visual
observation, including the shapes, colors, sizes and
structures of products, to gain a more comprehen-
sive understanding of it. The listening technique

entails extracting key auditory features, such as
sound frequencies, timbre, pitch and tempo, from
products to reveal the emotional expressions of the
technology. The smelling and tasting techniques
refer to identifying the characteristics of products
through the senses of smell and taste, in search of
healthier and more environmentally friendly techno-
logical products. The touching technique involves
feeling the form and texture of products through
tactile means to achieve more harmonious human—
technology interaction. The enlightenment tech-
nique integrates the above five senses to intuitively
grasp the principles of the Chan Buddhism and
interests embedded in technology, thereby enhan-
cing the design aesthetics and ethical profile of
technological applications. As stated in the
Treatise on the Nameless in Nirvana [{25LTC4
2], the profound way lies in wonderful enlighten-
ment, and wonderful enlightenment lies in immedi-
acy and authenticity. ‘“Wonderful enlightenment’
refers to the designer’s intuitive understanding of
the true nature of technology and the environment
in which it is used.

5. Mutual learning between
Chinese and Western design
approaches to embedding ethics in
technology

The Chinese and Western design approaches to
embedding ethics each have their own unique fea-
tures. The Western approach primarily features
‘one-on-one’ embedding, focusing on comparing
the ethical differences and impacts among similar
entities. It enhances and innovates ethical attributes
based on an understanding of the scale, quantity,
and pros and cons of similar entities, presenting
the expansionary pattern of ethics development;
that is, the horizontal development of embedding
results. Grounded in this approach, the Western pro-
cess of embedding ethics emphasizes logical ana-
lysis, the construction of rational knowledge
systems, and the establishment of technical stan-
dards. It reflects a predominantly brain-based way
of thinking. In contrast, the Chinese approach
emphasizes comparing entities across different
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historical stages, understanding the inherent laws of
their development, and recognizing their develop-
mental phases and trends. This approach enables a
comprehensive grasp of entities, presenting the evo-
lutionary pattern of embedding results. Because of
this, the Chinese process of embedding ethics
focuses on the integrity, organic structure and
experiential aspects of design and reflects a predom-
inantly heart-based way of thinking.

According to modern neuroscience, the human
brain is primarily composed of the left and right
hemispheres (also known as the left and right brains)
and the limbic system. Brain-based thinking is typ-
ically dominated by the left brain (with the right
brain and limbic system playing supportive and
coordinating roles), while heart-based thinking is
dominated by the right brain and limbic system
(with the left brain playing a supportive and coord-
inating role). The right brain mainly governs activ-
ities such as visual thinking, imagination, intuition
and creativity (Blakeslee, 1980), while the limbic
system’s functions involve complex processes
related to visceral activities, bodily movements
and emotions, integrating the entire body’s experi-
ences into the brain (Meng, 1989: 4-16). As such,
heart-based thinking also encompasses emotional,
intuitive and experiential elements, which are
beyond the scope of brain-based thinking.

The distinct characteristics of brain-based and
heart-based thinking give rise to differences such
as logic versus experience, tangible versus intan-
gible, and macro versus micro perspectives.

First, in terms of the respective strengths of logic
and experience, the brain-based Western design
approach excels in applying logical design thinking.
Logical design thinking focuses on connecting and
organizing design elements to form a relatively com-
plete system. For instance, the RRI approach trans-
forms responsibility from external to internal and
from individual to collective through its four dimen-
sions of anticipation, reflexivity, inclusion and
responsiveness. In contrast, the heart-based Chinese
design approach excels in applying experiential
design thinking. Experiential design thinking empha-
sizes the process of personal experience. The experi-
ence gained from designers’ hands-on practice differs
from theoretical research, allowing the designer to

resonate with the objects and enhance the emotional
connections and interactions between humans and
technology, and among humans themselves. The dir-
ect engagement provided by experience also facili-
tates a deeper understanding of the essence of
things, generating lasting impressions and memories.
Second, on the respective strengths of the tan-
gible and intangible, the guidance function of the
Western design approach is primarily achieved
through tangible materialization, under which the
ethical guidance of technology is provided mainly
in the form of physical objects. For example, speed
bumps make drivers slow down through their psy-
chological influence. Speed bumps may reduce dri-
vers’ sense of safety and comfort, prompting them
to choose a lower speed. In contrast, the Chinese
design approach tends to guide ethics in a more sug-
gestive way, invisibly integrating ethics into human
consciousness. This approach not only increases the
requirements on materialization but also calls for
more consideration of human factors in artifact
design—a method also called empathic design.
Compared to humans passively receiving guidance
from artifacts, intangible materialization creates a
more friendly and comfortable relationship in
human-technology interactions. For example, in
ancient times, the design of bows and arrows had to
take into account the user’s temperament. A person
with a fierce temper should choose a softer bow, as
it could help them curb their impatient tendencies.
Finally, on the respective strengths of macro and
micro perspectives, the Western design approaches,
such as VSD, materializing morality and RRI, focus
on realizing ethical attributes like value, morality
and responsibility in human—technology interaction.
As a result, the Western design approaches tend to
focus on the technology itself or the interaction
between humans and technology, emphasizing indi-
vidualism and individual rights, which can all be
seen as micro dimensions of design. In contrast, the
Chinese design approaches, including ‘embedding
rituals in artifacts’, ‘governing techniques with Dao’
and ‘integrating Chan Buddhism into technology’,
use design to reinforce the concepts of ritual, Dao
and Chan, thus fulfilling the educational functions
inherent in Confucianism, Buddhism and Taoism.
Education is not simply about knowledge
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transmission but also represents an intangible influ-
ence of cultural institutions, such as customs, ethics
and morality. Although they do not hold legal force,
they have a significant impact on social behavior.
This is also an indication of the institutional design
of the Chinese approach, which tends to adopt a macro
perspective.

In summary, the differences between the logical
and experiential approaches to design, between the
tangible and intangible forms of embedding, and
between the micro and macro design perspectives
showcase the respective strengths of Chinese and
Western design approaches. Separating the two
would create limitations. Intangible materialization
is not suitable for all designers. For individuals or
groups who do not listen to advice, feel reluctant
to accept others’ opinions, or even ignore others
on purpose, intangible materialization could be
powerless. Intangible materialization might not
work effectively for those with weak perceptive
abilities, either. Therefore, it is necessary to form a
pattern of mutual learning between Chinese and
Western approaches to develop a more comprehen-
sive and in-depth design approach for embedding
ethics in technology.

6. The integration of Chinese and
Western design approaches: Heart-
brain collaborative design

Heart-brain collaborative design leverages the
strengths of both Chinese and Western design
approaches, combining the cognitive model and
methods of heart-based thinking with brain-based
modern design theories. It stresses the importance
of design principles such as harmony with nature,
governing techniques with Dao, deep experience,
and ingenious craftsmanship.

The principle of ‘harmony with nature’ means
respecting the natural essence of things in techno-
logical design. Activities that violate the natural
essence of things will ultimately harm oneself or
others through various pathways. Shortening the nat-
ural processes of technological activities will inevit-
ably lead to abnormalities that go against Dao.
Designs that are in harmony with nature must try

their best to use raw materials derived from nature
and ensure that these materials return to nature after
use, thereby achieving unity between creation and
decomposition (Wang, 2011: 143-145).

The principle of ‘governing techniques with
Dao’ emphasizes the general societal effects of
technological practices. It fully considers the har-
mony of various elements related to technological
activities in advance and promptly identifies and
eliminates any disharmonious relationships, allow-
ing technological activities to develop reasonably
within the realm of human control.

The principle of ‘deep experience’ demands a
thorough understanding of the societal impacts of
technological structures and functions, as well as a
‘heart-based’ approach to uncover the organic con-
nections that are often overlooked by ‘brain-based’
design thinking. This is reflected in the design pro-
cess that delves into details, appreciates the contexts
experienced by the manufacturers, users and other
stakeholders of technological products, and gives
holistic consideration to the ethical consequences
of embedding ethics in technology.

The principle of ‘ingenious craftsmanship’ refers
to creativity that is unique and avoids the trap of
mere craftsmanship. The success of ingenious
craftsmanship can bring ‘harmony with nature’ to
its ultimate level, make ‘governing techniques
with the Dao’ invisible, and seamlessly connect
‘deep experience’ with technological innovation.
These four basic principles are conceptually inter-
connected, reflecting the possibility of embedding
their respective ethical attributes into technological
innovation activities from different perspectives.

Heart-brain collaborative design consciously
guides the conception and operation of technological
design through four stages: analysis, examination,
conceptualization and feedback. In this context, the
process of embedding ethical elements in design
activities must first determine which ethical elements
to embed. This involves leveraging the intuitive
experiential strengths of heart-based thinking to iden-
tify the design-related elements that are truly felt by
the designers, as well as the functional attributes
and ethical factors within the relationships of these
elements, and present them with appropriate images.
On this basis, images are established by observing the



Zhang et al.

59

objects, and vessels are created by emulating the
images (Zhu, 2022: 121-122).

The ethical elements identified during design
activities are examined by placing their images
within the context of design practices. The focus is
on examining their relationship with the designer’s
original values and psychological state and making
necessary adjustments. The conceptualization of
the heart-brain collaborative design approach must
be completed in conjunction with adjustments to
the structure and function of the product, which
are both independent and interdependent. It is there-
fore necessary to ensure that the embedding of eth-
ical elements is technically sound in structure and
reliable in function, to meet the requirement of ‘gov-
erning techniques with Dao’. Feedback on the effect-
iveness of heart-brain collaborative design requires
designers to have a stronger sensitivity to values
and a greater sense of social responsibility. They
should conscientiously listen to opinions from all
sides and leverage advanced information-
management systems to establish feedback and
evaluation mechanisms, thereby ensuring tangible
results from the efforts to embed ethics in technology.

To summarize, in practical applications, the con-
cept of heart—brain collaborative design could meet
the requirements for embedding ethics in technol-
ogy more comprehensively and profoundly. This
approach not only fills the gap in the prevailing
design approaches to embedding ethics in technol-
ogy but also contributes to the creative transform-
ation and innovative development of traditional
Chinese culture. Of course, to promote the develop-
ment of heart—brain collaborative design, it is essen-
tial to encourage the participation of more technical
ethicists and relevant interdisciplinary personnel,
further strengthen cultural confidence in modern
design activities, and boost the global influence of
the ‘Designed by China’ discourse system.
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Abstract

The 2018 ‘gene-edited babies incident’ in China catalysed intense global debate, highlighting the critical
need to understand public discourse surrounding major techno-ethical controversies. This study investi-
gates the characteristics of Chinese public discourse in response to this event by analysing 3692 comments
from the social-media platform Weibo. Employing a mixed-methods approach combining latent
Dirichlet allocation topic clustering and grounded theory, the research reveals a hierarchical thematic
structure in public discussions. Such discussions are categorized into three types of discourse: (I)
event-specific discourse, focusing on the incident itself, the individuals involved, subjects’ rights, the experi-
menter’s ethics and the immediate ethical risks of the technology; (2) societal-context discourse, extend-
ing to broader societal issues reflected by the event, including techno-governance, the rule of law,
international competition, science communication and popular-science education; and (3) future-oriented
discourse, which adopted a macro-perspective to explore the necessity and historicity of technological
development and its relationship with ethical constraints. While demonstrating diverse engagement, the
analysis also identified prevalent issues in public cognition, such as superficial scientific understanding, pro-
nounced emotional responses and a reliance on monolithic cultural logics. These findings underscore the
importance of strengthening research on public techno-ethical cognition. The study advocates for the inte-
gration of public perspectives into techno-ethical governance frameworks to complement elite, unidirec-
tional communication, thereby enhancing the inclusiveness, responsiveness and practical effectiveness of
science governance in the face of rapid technological advances.

Keywords
Gene-edited babies incident, public discourse, scientific ethics, science-related populism, science
communication, techno-ethics, trust in science, trust in experts
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claimed to have used CRISPR-Cas9, a powerful
genome-editing tool that enables precise modifications
to DNA sequences, to disable the CCRS gene in the
embryos, with the stated aim of conferring innate
resistance to HIV infection. This news sparked wide-
spread controversy worldwide, drawing widespread
concern and intense discussion among all sectors of
society regarding the ethical implications and potential
societal impacts of this technology (Doudna, 2019).
The act was almost unanimously condemned by the
scientific community, both domestically and inter-
nationally, as a severe violation of research ethics
and academic integrity (Lander et al, 2019)2
Following the public announcement, Chinese govern-
ment bodies quickly launched investigations and stated
that the matter would be handled according to law and
regulations. These bodies included the National Health
Commission (China’s top health policy and regulatory
authority, responsible for overseeing medical practice
and research ethics), the Ministry of Science and
Technology (the central government agency governing
science and technology policy, research funding and
research integrity) and the China Association for
Science and Technology (a national organization serv-
ing as a bridge between the government and the scien-
tific community, with responsibilities in science
popularization and professional ethics).

After an investigation, Guangdong Province
announced its preliminary findings in January
2019. The investigation was led at the provincial
level because He Jiankui’s experiment was con-
ducted in Shenzhen, which falls under the adminis-
trative jurisdiction of Guangdong Province; under
China’s governance structure, such investigations
are typically initiated and managed by the relevant
local authorities before findings are reported to cen-
tral government bodies. The investigation con-
cluded that ‘He Jiankui, in pursuit of personal
fame and fortune, self-funded, deliberately evaded
supervision, and privately organized personnel to
carry out human embryo gene-editing activities for
reproductive purposes, which are explicitly prohib-
ited by the state.” Ultimately, He Jiankui and his col-
laborators were convicted of illegal medical practice
in December 2019.°

This incident was not only a major ethical case in
biomedical research but also a typical techno-ethical

controversy that triggered large-scale online public
discussion and debate. An analysis of Baidu
Index* search trends for the keyword ‘He Jiankui’
(see Figure 1) reveals that public attention to this
incident was concentrated around four key time
points: after the initial exposure of the event on 26
November 2018, the search index peaked on 28
November (Point A); on 21 January 2019, when
Guangdong Province announced the preliminary
investigation results, the index reached a second
peak (Point B); on 30 December 2019, at the com-
mencement of the public trial, online attention
reached a third high point (C); and even in April
2022, when He Jiankui was released from prison,
public opinion saw another small peak (Point D).
This sustained and concentrated high level of public
attention, driven by specific developments, confirms
the status of the ‘gene-edited babies incident’ as a
landmark techno-ethical public issue.

The intense public reaction to the ‘gene-edited
babies incident’ highlights the importance of public
understanding of and effective participation in
techno-ethical governance. Techno-ethical govern-
ance requires not only effective government regula-
tion and self-discipline from the scientific
community but also, indispensably, the full under-
standing and active involvement of the public.
Public discourse and cognition regarding major
techno-ethical events, expressed through online for-
ums, reflect the diversity of people’s techno-ethical
views and provide a crucial empirical basis for
research and practice in techno-ethical governance.
However, even as techno-cthical research gains
increasing prominence today, public techno-ethical
cognition, especially its discursive practices in spe-
cific controversial events, is often overlooked.
Traditional, mainstream research tends to either
focus on metaphysical explorations from ethical
and philosophical perspectives or to emphasize gov-
ernment regulation and expert governance from
legal and public administration standpoints, rarely
analysing the public’s techno-ethical conceptions
and specific expressions during controversial
incidents.

This relative neglect of public discourse in this
field is rooted in long-held, stereotyped perceptions
of the public’s role. First, members of the public are
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Figure 1. Baidu Index trend for ‘He Jianhui’.

typically seen as lacking substantive channels and
rights to participate in technological affairs, and
are more often viewed as ‘passive consumers’ of
technological outcomes. Second, the public is com-
monly perceived as lacking the necessary scientific
literacy to engage in complex, rational discussions
of technology governance and policy (Wynne,
2006). However, high-impact and controversial
events, such as the ‘gene-edited babies incident’,
provide opportunities for public participation in
technological discussions, allowing individuals to
express their ethical views and scientific literacy,
and potentially enhancing them through public
debate. Ignoring the public’s authentic voice in
these events can not only lead to a disconnection
between techno-ethical governance and societal
expectations but may even trigger a crisis of trust
within the governance community. Therefore,
re-examining the public’s agency in techno-ethical
events, thoroughly exploring people’s discursive
practices surrounding specific controversies, and
investigating their cognitions, understandings, atti-
tudes and viewpoints are urgent theoretical and
practical endeavours to aid understanding of tech-
nology—society interactions, bridge cognitive gaps
and enhance the inclusiveness and effectiveness of
techno-ethical governance.

Based on the above considerations, this paper
focuses on the landmark techno-ethical controversy
of the ‘gene-edited babies incident’, using public
comments from Sina Weibo, one of China’s largest
social-media platforms, as research data. By
employing natural language processing techniques
and grounded theory methodology, this study con-
ducts an in-depth mining and systematic analysis
of these large-scale online text data. It aims to reveal
the characteristics of online public discourse, core
issues, emotional tendencies, and the diversity of
the public’s ethical stances expressed during the
‘gene-edited babies incident’. The goal of this
empirical investigation of public discourse in
this specific event is to provide empirical
evidence for understanding how the contemporary
Chinese public perceives and participates in major
techno-ethical controversies, and to offer theoretical
references and practical insights for improving rele-
vant techno-ethical governance frameworks and
enhancing the effectiveness of future techno-risk
communication.

2,

Prior to the ‘gene-edited babies incident’, both pub-
lic and expert discussions on human gene editing

Literature review
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were already characterized by a complex interplay
of hope and apprehension. Public acceptance of
gene-editing technologies was typically condi-
tional, highly dependent on their intended applica-
tion—therapeutic uses (to treat or prevent disease)
generally received higher public support than
enhancement applications (to alter human traits
beyond medical necessity) (Funk and Hefferon,
2018; Gaskell et al., 2017). Heritable germline
gene editing, in particular, became a focal point
for public prudence and ethical concern due to
its potential long-term impact on the human gene
pool and the ethical status of embryos (Hendriks
et al., 2018). Factors such as scientific literacy,
religious beliefs, trust in scientists and media
portrayals were all considered to be variables
influencing public attitudes. Concurrently, while
authoritative bodies like the National Academies
of Sciences, Engineering, and Medicine and the
Nuffield Council on Bioethics emphasized
ongoing public engagement and robust govern-
ance, their expert-driven deliberation frameworks
showed certain limitations in foreseeing and
responding to the real-world shock of break-
through events such as He Jiankui’s
announcement.

The ‘gene-edited babies incident’ undoubtedly
served as a potent catalyst for global public discus-
sion, with social media rapidly becoming the pri-
mary medium for these conversations. Unlike
traditional expert deliberations, social media pro-
vided an unmediated space in which diverse voices
could react instantaneously, share opinions and
engage in debate. Cross-platform analyses (e.g., of
Twitter, Weibo, Reddit and YouTube) regarding
this event revealed a complexity in public sentiment
that diverged from the near-unanimous condemna-
tion of the scientific and bioethical elites.
Although expert opinion was overwhelmingly nega-
tive, a considerable number of online comments
expressed support for He Jiankui’s experiment,
often grounded in an optimistic view of the future
therapeutic potential of gene editing, forming a ‘dis-
course gap’ with opposing voices rooted in ethical
and safety concerns. Different social-media
platforms also exhibited distinct discursive ecol-
ogies. For instance, supportive voices were more

prominent on YouTube and Reddit, while oppos-
ition was more concentrated on Twitter and
Weibo, and the proportion of support on Weibo
was higher than that on Twitter (Ni et al., 2022).
Comparative research by Ji et al. (2022) indicated
that discussions on Weibo appeared to be less exten-
sive in scope and duration than those on Twitter,
probably influenced by differences in scientific liter-
acy between China and the West, cultural tendencies
and platform-specific characteristics. These findings
collectively demonstrate that public discourse is not
monolithic but is dynamically shaped by platform
affordances, cultural contexts and the specifics of
unfolding events.

Despite the surge in attention to human gene
editing triggered by the ‘gene-edited babies inci-
dent’, existing literature still presents several key
limitations. First, early analyses predominantly
focused on the perspectives of scientific experts,
bioethicists and policymakers. While social-media
analyses have begun to capture public voices, a
deeper qualitative understanding of the reasoning,
values and everyday ethics underpinning these
diverse public opinions is still needed, moving
beyond mere sentiment analysis or topic model-
ling. Second, there is a geographical and cultural
imbalance in current research. The ‘gene-edited
babies incident’ occurred in China, yet detailed,
culturally sensitive analyses of Chinese domestic
public discourse (especially the complex interac-
tions on key platforms such as Weibo) remain
underdeveloped.

Therefore, research in this field urgently needs to
fill the cognitive gap in how the publics in various
national and cultural contexts (especially in major
non-Western countries such as China) understand,
participate in and shape the discourse on major
techno-ethical controversies. Specifically, there is
a lack of systematic, in-depth, mixed-methods ana-
lysis of the unique discursive patterns, underlying
cultural values, influence of national narratives and
trust dynamics exhibited by the Chinese public on
social-media platforms in the specific case of the
‘gene-edited babies incident’. By conducting an
in-depth qualitative and quantitative analysis of
Weibo discourse surrounding the incident, this
study aims to provide empirical evidence for
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understanding how the contemporary Chinese pub-
lic confronts and shapes major scientific and techno-
logical ethical challenges. This research focuses on
the interplay of Chinese cultural values, official nar-
ratives and trust in shaping public arguments, seek-
ing to reveal its discursive patterns and ethical
considerations.

3. Methodology and analysis
3.1

Social-media data, which encompasses rich user
interaction data, provides a systematic lens for
understanding aggregated public expressions
regarding major events (Yang et al., 2021). As
China’s largest social-media platform, Sina
Weibo (hereafter Weibo) facilitates frequent
open and critical debates on high-stakes topics
such as technological development, environmental
pollution and food safety (Rauchfleisch and
Schifer, 2015). Recent scholarship has increas-
ingly used big-data methods to analyse massive
Weibo datasets, exploring public attitudes towards
both environmental crises (Pu et al., 2022) and
techno-ethical controversies (Zhang et al., 2021).
To systematically mine public commentary, this
study targeted the comment sections of 10 influen-
tial posts published by three primary official media
outlets: People’s Daily, Xinhua News Agency and
CCTV News. These three outlets were selected
because they constitute the most authoritative
central-level state media organizations in China,
collectively commanding the largest audiences
and highest levels of institutional credibility on
Weibo. Their posts on major public events typic-
ally attract the highest volumes of public commen-
tary, making their comment sections a rich site for
observing large-scale public discourse.

Data collection was executed through a custom
Python web crawler, with the harvesting process
concluding in November 2022. This extensive
time frame was strategically selected to encompass
the full chronological arc of the ‘gene-edited babies
incident’, effectively capturing public responses to
every critical milestone. The dataset includes
reflections on the initial disclosure in late 2018,

Data source and processing

the announcement of preliminary investigation
results and judicial sentencing in 2019, and the
resurgence of public attention following the experi-
menter’s release from prison in April 2022. This
longitudinal approach ensures that the empirical
evidence reflects a matured and evolving public
cognition rather than transient emotional reactions.
A total of 11,216 direct comments were ultimately
obtained, each documented with metadata includ-
ing the commenter ID, textual content, time stamp
and number of likes, with all entries numbered
sequentially to facilitate systematic citation (see
Table 1).

After data acquisition, the data were cleaned
and processed. First, forwarded comments, blank
comments, emoticon-only comments, colloquial-
isms, repetitive topic tags and emojis were
removed. Traditional Chinese characters were
converted to simplified characters, and com-
ments completely unrelated to the event were
manually screened and deleted. Then, data filter-
ing was performed: comments were sorted in
descending order by word count, and only those
with 15 or more characters were retained.
Finally, 3692 comment texts were included in
the analysis.

3.2 Methodological framework

Current research on text data processing and ana-
lysis mainly follows two paths: traditional qualita-
tive research and machine learning paths based on
code and algorithms. This study combines them,
first using machine learning methods for an initial
thematic exploration through topic clustering, and
then employing qualitative analysis using
grounded theory for in-depth coding and interpret-
ation to achieve a comprehensive mining of the
text data.

For the initial thematic exploration, latent
Dirichlet allocation (LDA) was selected. LDA is a
probabilistic model that can extract thematic infor-
mation from large-scale texts by identifying latent
topic distributions within a document collection
(Blei et al., 2003) and has been widely applied in
social-media text analysis and topic clustering
(Jelodar et al., 2019).
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Table I. Overview of data sources.
Data

ID Media Date Title volume

RMOI  People’s 2018/11/26 Gene-edited babies questioned by academia and industry: Would you 5510
Daily dare drive a car without brakes?

RMO02  People’s 2018/11/26 SUSTech responds to gene-edited babies: Unaware; Shenzhen Health 1111
Daily Commission initiates investigation

RMO3  People’s 2019/1/21  Guangdong preliminarily ascertains ‘gene-edited babies incident’ 60
Daily

RMO04  People’s 2019/12/30  He Jiankui and two other defendants held criminally responsible 520
Daily

XHOI  Xinhua 2018/11/29 Officials from National Health Commission, Ministry of Science and 578
News Technology, China Association for Science and Technology respond

to ‘gene-edited babies incident’

XHO02 Xinhua 2019/1/21  Guangdong preliminarily ascertains ‘gene-edited babies incident’ 80
News

XH03  Xinhua 2019/12/30 He Jiankui and two other defendants held criminally responsible 31
News

YSol  CCTvV 2018/11/28 Controversial scholar He Jiankui appears at international conference 483
News

YS02 CCTV 2018/11/26 Focus on ‘gene-edited babies incident’: Not reported to Health 599
News Commission! He Jiankui on unpaid leave since February! 122

scientists jointly condemn

YS03  CCTV 2019/12/30 Breaking! He Jiankui and two other defendants held criminally 2244

News responsible

Subsequently, for in-depth coding and develop-
ing a more nuanced understanding of the data,
grounded theory was applied. Grounded theory is
a qualitative research method that systematically
collects and analyses data to refine core concepts
and construct connections between them, thereby
developing theories grounded in the collected data.
This typically involves iterative stages of coding,
such as open, axial and selective coding.

This study adopts a descriptive and analytical
rather than prescriptive stance: it refrains from judg-
ing the scientific validity or ethical correctness of
quoted public comments. Aside from obscuring a
small amount of uncivil language, the original text
and intent of the comments are fully preserved.
The purpose of this approach is to authentically cap-
ture and analyse the cognitive characteristics, rea-
soning patterns and value orientations embedded
in public expression, rather than to endorse or valid-
ate any particular viewpoint. Where public com-
ments contain factual inaccuracies or ethically
problematic propositions, these are addressed in

the analytical discussion rather than editorially cor-
rected within the data presentation.

3.3 LDA-based topic clustering: Application
and results

In this study, an LDA topic model was constructed
using the Sklearn package in Python to perform
topic clustering on the comment texts, with initial
word segmentation carried out using Python’s
Jieba library. Existing research typically determines
the optimal number of topic clusters based on per-
plexity. Perplexity can be understood as the uncer-
tainty of a trained model about whether a
document belongs to a given topic; theoretically,
the lower the perplexity, the higher the model’s pre-
diction accuracy.

The number of LDA topic clusters was set to
increase stepwise from 1 to 7, and the perplexity
values corresponding to each cluster number were
outputted. It was found that when the number of



68

Cultures of Science 9(1)

Table 2. LDA topic clustering results and summary.

No. High-frequency words related to clustering Focus point Feature summary

| Child, baby, experiment, parents, kid, reproduction, innocent,  Event itself, Event-specific
living, being/life, trial individuals involved discourse

2 Experiment, science, country, bottom line, law, technology, Politics, law, ethics, Societal-context
scientific research, life, human nature, breakthrough culture discourse

3 Gene, human, editing, research, technology, world, scientist, Humanity, Future-oriented
science & technology, development, GMO technology, future discourse

topics was 3, the model’s clustering effect was rela-
tively good. Therefore, the optimal number of topics
was set to 3, and relevant clustering indicators and
results were outputted.

Based on LDA topic clustering, the comment
texts were divided into three categories (see
Table 2). The first category, termed ‘event-specific
discourse’, featured high-frequency words mainly
related to the event itself and the individuals
involved, with common keywords such as ‘child’,
‘baby’, ‘experiment’ and ‘parents’. This type of dis-
course focuses on the specifics of the incident, the
circumstances and the consequences for those dir-
ectly involved. The second category, termed
‘societal-context discourse’, expanded the discus-
sion to broader social issues, including typical key-
words such as ‘country’, ‘bottom line’ and ‘law’.
This category reflects public attention to the wider
political, legal, ethical and cultural issues stemming
from the event. The third category, termed ‘future-
oriented discourse’, contained high-frequency
words that pointed more towards technology and
the future of humanity—for example, ‘gene’,
‘humanity’ and ‘world’—indicating public reflec-
tion on the long-term development of science and
technology and its impact on humanity’s future.
Thus, public cognition and understanding of the
‘gene-edited babies incident’, as revealed through
these thematic clusters, can be summarized across
these three distinct discursive levels.

3.4 Grounded theory-based coding analysis:
Application and system development

To investigate deeper into the specific content of
each LDA-identified topic, this study adopted a

three-level coding method based on the grounded
theory paradigm and systematically applied it to
the 3692 comment texts. Using NVivol2 software,
texts were coded, summarized and refined item by
item, and the process was combined with LDA topic
clustering results to analyse public understanding of
the techno-ethical event from multiple dimensions.

Specifically, open coding was first performed, sum-
marizing the original texts sentence by sentence to
extract 156 initial concepts. After subsequent screening
and integration, 30 third-level categories were ultim-
ately retained. Axial coding (relational coding) was
then conducted. By comparing and analysing these ini-
tial concepts, categories with higher generalizability
were identified, forming 13 second-level categories.
Finally, selective coding was performed. Since the com-
ment texts had already been classified into three broad
themes using LDA, the second-level categories derived
from axial coding were further synthesized and aligned
with these three first-level categories, corresponding to
the LDA clusters. As shown in Figure 2, the final coding
system comprehensively covers the public’s under-
standing and discussion of the ‘gene-edited babies inci-
dent’ from different perspectives.

4. Event-specific discourse:
Research ethics and technological
risks

Event-specific discourse primarily focuses on the
incident itself and the circumstances of those
involved. It can generally be divided into two dimen-
sions: on the one hand, the public pays attention to
the rights of the subjects and the ethical issues sur-
rounding the experimenter in the ‘gene-edited babies
incident’; on the other hand, the public is concerned
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Figure 2. Coding analysis system based on grounded theory.

about the risks of gene-editing technology, including
genetic, familial and social ethical risks.

4.1
experimenter

In discussing social events, commenters often focus
on the individuals involved and their associated

Rights of subjects and morality of the

interest groups. As a highly controversial medical
experiment, the ‘gene-edited babies incident’
involved the subjects and the experimenter, and dis-
cussions on these core parties formed an important
component of public opinion.

Commenters’ discussions on subjects’ rights
focused mainly on two aspects: the right to informed
consent and the right to future survival. Regarding
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informed consent, some commenters questioned the
experimenter’s transparency with the parents. For
example, one individual commented: ‘To what extent
did the infants’ parents really know the “truth” they
claimed to know?” (YS020010). Meanwhile, other
commenters pointed out that the experiment was con-
ducted on a voluntary basis, emphasizing that there
was no coercion involved: ‘This experiment was con-
ducted on the premise of mutual consent. It was not
forced; the subjects all voluntarily agreed’
(YS020037). Regarding the right to future survival,
discussions were more intense and polarized. Some
commenters held extreme positions, believing the
infants” existence itself should not be permitted:
‘Strongly demand euthanasia for the two infants’
(YS010234). However, this view was strongly
opposed by many: ‘The children are innocent; they
are living beings. By what right do any of you sen-
tence someone to death?” (YS030599). On the issue
of the infants’ future marriage and reproduction, a
notable cluster of comments converged around the
view that, to avoid potential social and ethical risks,
the infants’ reproductive capacity should be restricted
or eliminated. For example, one comment read:
‘They really shouldn’t marry and have children; if
they do, their children will also be treated as mon-
sters. Sterilization is the best solution” (YS030428).
While this position appeared with considerable fre-
quency in the comment data, it is essential to note
that such proposals raise profound human rights con-
cerns. Forced sterilization constitutes a violation of
fundamental reproductive rights as recognized under
international human rights law, and the casual man-
ner in which such measures were advocated in public
comments underscores the extent to which emotional
reactions and fear of the unknown can override basic
rights-based reasoning in public discourse on
unfamiliar biotechnologies.

Discussions about the experimenter were similarly
polarized. Some commenters expressed strongly
negative evaluations, with a few comparing the
experimenter to infamous historical perpetrators:
‘How is this different from the Unit 731 human
experiments’ by the Japanese aggressors back
then?” (RM010694); ‘He will become a villain of
the ages like Hitler’ (YS020338). Some even sug-
gested malicious intent behind the experiment:

“This is far more terrifying than Unit 73 1; the purpose
of human gene-editing experiments is large-scale dis-
semination, polluting the future, making all Chinese
people carry targeted edited sterilization genes’
(RM020411). These statements exhibit rhetorical fea-
tures that resonate with what Mede and Schéfer
(2020) conceptualize as ‘science-related popu-
lism’—specifically, a deep suspicion of scientific
elites’ moral integrity and a perception that creden-
tialed researchers may pursue hidden agendas at the
expense of ordinary people’s well-being. While these
comments do not constitute a fully articulated popu-
list programme demanding the democratization of
scientific authority, their framing of the experimenter
as either a malevolent elite actor (akin to a war crim-
inal) or, conversely, a persecuted truth-teller (as seen
in Section 6.2) reflects the Manichaean logic charac-
teristic of populist discourse, in which scientific insti-
tutions are cast as either corrupt establishments or
obstacles to progress (Wang et al., 2025).

Other commenters expressed concerns about high-
tech crime: ‘The higher the education and knowledge,
the greater the harm to society if they commit a crime’
(RMO011210). At the same time, some commenters
attempted to defend the experimenter. For instance,
some refuted the Unit 731 comparison: ‘Scientific
experiments are not about achieving success through
cruel killing but obtaining results through rigorous
data® (RM020619). Others believed the experimen-
ter’s original intentions should be acknowledged:
‘His starting point was also to prevent AIDS; perhaps
the means were a bit radical, but one cannot erase his
merits” (RM012512).

4.2 Genetic, familial and social ethical risks

Another important dimension of public discussion
regarding the ‘gene-edited babies incident” was the
exploration of gene-editing technology itself. For
such a cutting-edge high technology, the potential
negative impacts of gene editing are still unclear,
and commenters heatedly debated its potential
threats to genetic diversity, as well as the potential
familial and social ethical risks.

On the issue of genetic diversity, views were
divided into two main categories. Some worried
that gene editing would destroy human genetic
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diversity, even leading to ‘gene pool pollution’. For
example, one person vividly described: ‘Once human
modification through gene-editing technology
begins, the human gene pool, this pure lake evolved
over billions of years of natural selection, will be pol-
luted at an exponential rate! One can imagine that a
hundred years from now, our descendants will live
in such a world: “pure humans” not gene-encoded,
“superhumans”  gene-encoded, and “machine
humans” of artificial intelligence!” (RM020135).
Other commenters believed that gene editing has a
limited impact on the human gene pool, emphasizing
nature’s self-repair capabilities. One comment read:
‘Even if these few children marry and have children
with normal people, it will not pollute human DNA.
Human DNA self-corrects during pairing, finding a
matching DNA counterpart’ (YS031537).

The potential familial ethical risks of
gene-editing technology also received considerable
attention. Discussions focused mainly on issues of
consanguineous reproduction and parent—child rela-
tionships. Regarding consanguineous reproduction,
some commenters noted that if the technology
matures, it could lead to ethical chaos: ‘If this tech-
nology matures in the future, can close relatives also
reproduce? Many social orders will be disrupted’
(RM020484). Some commenters even proposed
more extreme possibilities: ‘Will future humans
move towards asexual reproduction, knowing only
their father but not their mother, or only their mother
but not their father?” (RM012879). Regarding the
parent—child relationship, technological genetic
intervention raised some concerns. For example,
one commenter stated: ‘Paternity tests are based
on genetic similarity. Since the child’s genes have
been altered, even though you know it’s your child,
their genes are not, right?” (RM011342).

The public was particularly concerned about the
social and ethical risks of gene editing, especially
the potential emergence of ‘superhumans’ and the
resulting class differentiation and inequality issues.
As Harari (2017) pointed out, new technologies in
the 21st century could create a biological divide
between the rich and the poor: wealthy elites could
design themselves or their descendants to become
physiologically and psychologically superior
‘superhumans’.

Many commenters expressed concern about this
possibility, for example: ‘Others, while still
embryos, have already reached heights you can
never achieve in your lifetime’ (RM020820).
Another pointed out: ‘Imagine if one day you had
the choice to design your child to have blue eyes,
golden hair, an IQ of 130+, and an athlete’s phys-
ique; it’s terrifying just to think about” (RM010525).

Further discussion extended to the potential for
gene-editing technology to exacerbate social inequal-
ity. Some commenters worried that this technology
might be monopolized by the rich and powerful,
thereby solidifying social strata: ‘The rich and power-
ful classes can use their power and wealth to monop-
olize this technology, allowing their descendants for
generations to gain genetic advantages, thus firmly
entrenching their families at the top of the social
pyramid. Children from ordinary families who can-
not afford gene modification will forever be trampled
under the feet of superhumans, with no chance of
ever turning things around’ (RM010353).

5. Societal-context discourse:
Techno-governance and
techno-culture

Societal-context discourse focuses more on the real-
world societal problems raised by the ‘gene-edited
babies incident’. It can generally be divided into
two dimensions: on the one hand, the public is con-
cerned about issues related to regulation, the rule of
law and international competition; on the other
hand, the public pays attention to the problems of
science communication and popular-science educa-
tion that were highlighted by this event. It is note-
worthy that, when discussing these real-world
societal problems, the public often refers to science-
fiction movies, TV series, anime and other works of
scientific culture as a basis for participating in public
discussion and expressing opinions.

5.1  Techno-regulation, rule of law and
international competition

In social events involving public interest, commen-
ters often focus on the role and influence of the
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government and the state, including government
regulation, public policy, laws and regulations, and
even international politics. The ‘gene-edited babies
incident’ is essentially an issue of techno-ethical gov-
ernance; therefore, discussions on techno-regulation,
the rule of law and international competition became
focal points for public attention.

Discussions on techno-regulation centred mainly
on two aspects: the responsibility of the involved insti-
tutions and the government’s ethical review system.
First, the public extensively discussed the responsibil-
ity of the institutions involved, which included a hos-
pital and a university. Regarding the hospital’s ethical
review letter, many pointed out that it came from a
Putian-affiliated hospital in Shenzhen,® expressing
strong doubts: ‘It’s Putian-affiliated again, the kind
that posts small ads in toilets for “curing STDs”,
now grandly appearing in “high society”. Whose tra-
gedy is this?” (RM011210). Commenters also deliv-
ered harsh criticism of the involved university,
believing the school’s management and culture were
to blame: ‘What a university is like largely depends
on its teachers; one can imagine what kind of place
XX University is! This school is just a den of filth’
(RM040241). Second, the public questioned the
government’s role in ethical review and supervision.
Some comments suggested that there were serious pro-
blems with the current techno-ethical regulatory sys-
tem: ‘All parties are passing the buck; I really hope
it can be investigated quickly and give us the truth’
(RM020445). This scepticism reflected public disap-
pointment and dissatisfaction with the government’s
inadequate supervision of high-tech fields.

Regarding the rule of law, public discussion
focused mainly on three aspects: the verdict, legisla-
tion and the relationship between ethics and the law.
First, opinions were divided regarding the verdict
delivered on 30 December 2019, which sentenced
He Jiankui to three years in prison and fined him 3
million yuan. Some believed the sentence was too
light: ‘A year for each child’s life; emotionally,
the sentence feels too light” (YS031010). Others
felt the verdict was unfair: ‘So, three years in prison
can determine someone else’s life’ (YS030323).
Still others questioned the basis for the conviction:
‘Illegal medical practice is too far-fetched. This is
clearly a complex issue involving academic

research, academic ethics, academic practice, etc.’
(YS030097). Meanwhile, some commenters sup-
ported the verdict according to the law: ‘It is indeed
a bit light, but according to the standard for illegal
medical practice, the maximum is three years. In
our society governed by law, we must execute
according to the law, and then consider legislation
to fill the gap in medical ethics’ (YS031388).
Second, at the legislative level, the public generally
worried that lagging legislation could lead to add-
itional future ethical problems: ‘The speed of
Chinese legislation is far behind the actions of these
mad scientists; without laws, I believe there will
soon be a second and third incident challenging
human ethics’ (RMO011295). Finally, regarding the
relationship between ethics and the law, some
believed the actions of those involved only ‘violated
ethics and morals, not the law’ (YS031799). This
view reflected the public’s varied understandings
of the boundary between the law and ethics and peo-
ple’s confusion about the legal system’s inadequa-
cies in handling techno-ethical issues.

Furthermore, the public engaged in multi-level
discussions surrounding international competition.
Some argued from a national-interest perspective,
emphasizing the importance of gene-editing technol-
ogy for national progress and competitiveness, dis-
playing clear scientific nationalism. For example,
one person commented: ‘If the Chinese take this
step, it may not be a bad thing... Even if the
Chinese don’t research it, the Americans certainly
will’ (RM020144). Another comment mentioned
the ‘double standards’ of Western -countries:
‘Westerners often say one thing and do another.
Why do they oppose it whenever Chinese people
research it? They advocate for reducing restrictions
on nuclear weapons on the one hand, while blatantly
developing small nuclear weapons on the other’
(YS010046). On the other hand, some members of
the public were concerned about the event’s negative
impact on China’s national image; these discussions
were more rooted in a national-image-centric nation-
alism. For example, one comment pointed out: “This
will be a stain on the research community, causing
the world public to question the bottom line of
research, especially Chinese research’ (RM020972).
Another mentioned: ‘One person’s mistake makes
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the entire Chinese scientific community take the
blame’ (RM020387). These concerns reflected the
public’s attention on the reputation of the Chinese
scientific community in global competition.

Lastly, the public engaged in in-depth discus-
sions on the issue of ‘ethical dumping’ in trans-
national research. FEthical dumping refers to
researchers conducting studies in countries with
lax regulations when these studies are prohibited
or controversial in their home countries (Nordling,
2018). The ‘gene-edited babies incident” was cited
by The Economist as a typical case, sparking public
questions about China’s regulatory loopholes. For
example: ‘Actually, the US did this experiment on
animals in 1994 and succeeded, but then the US
Congress legislated to ban it... There is no clear
legal prohibition in this area domestically’
(RM010737). This comment identifies a concrete
regulatory gap—the absence of explicit domestic
legislation at the time—and represents a structurally
grounded concern consistent with the academic
understanding of ethical dumping.

However, other comments moved beyond
identifying regulatory asymmetries and into con-
spiratorial territory, attributing deliberate manipu-
lative intent to foreign actors. For instance:
‘Foreigners are very cunning; they let the
Chinese do it, observe secretly from behind, share
the results if successful, and let the Chinese bear
the responsibility” (RM010032). Some were even
more worried: ‘After his sentence ends, if he
can’t do it domestically, will he go abroad to do
it?” (YS030646). Unlike the regulatory-gap argu-
ment, these comments construct a narrative in
which China is cast as the passive victim of a coor-
dinated foreign strategy—a framing for which
there is no substantive evidence in the case of
the ‘gene-edited babies incident’. The coexistence
of these two modes of reasoning within the same
thematic cluster—one grounded in identifiable
institutional shortcomings, the other driven by
conspiratorial suspicion—illustrates the hetero-
geneity of public discourse on transnational scien-
tific governance. It also suggests that legitimate
anxieties about regulatory inequality can, in the
absence of adequate public information, readily
escalate into conspiratorial narratives.

5.2 Science communication and
popular-science education

In techno-ethical events, the public’s main channels
for obtaining information are media news reports
and dissemination, while their understanding of
events is deeply influenced by past popular science
and education. Therefore, when discussing the
‘gene-edited babies incident’, the public focused
not only on the event itself but also on issues of
science communication and popular-science
education.

During the initial stages of the incident, some
official media outlets adopted a triumphant
announcement style in their news releases, calling
it the ‘world’s first gene-edited babies immune to
AIDS’ and describing it as ‘China achieving a his-
toric breakthrough in the field of gene-editing tech-
nology for disease prevention’. However, as the
controversy fermented, major media outlets quickly
shifted to criticism and condemnation. This drastic
change in reporting attitude, as well as the scientific
accuracy and professionalism of the report content,
sparked widespread public scepticism.

Public discussion of science communication
mainly focused on two aspects, both pointing to
a lack of professionalism. First, the public criti-
cized the media for lacking basic scientific liter-
acy and review mechanisms. For example, one
commenter pointed out: ‘Yesterday they were all
praising it. It only took a day to go from promot-
ing to condemning’ (RMO011633). Another com-
menter questioned the scientific accuracy of the
report content: ‘Reporting this kind of thing as a
scientific achievement, do they have any aware-
ness?’ (RM020707). Second, the public believed
that the media’s improper reporting had been mis-
leading and weakened its own credibility. One
commenter wrote: ‘The mainstream media, which
should guide the public towards correct thinking
and awareness, also lost its standard in the face
of so-called honour’ (YS030613). Another com-
ment pointed out: ‘As a media outlet trusted by
the public, it failed to properly review and
report this unethical matter as a major scientific
breakthrough, misleading public judgement’
(RM020926).
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Public discussion on popular-science education
also centred around two primary aspects. On the
one hand, many members of the public cited knowl-
edge from high-school biology curriculums in their
discussions to defend their views. For example:
‘High-school biology students know, and teachers
also tell us that life needs to be revered’
(RM040252). Another comment mentioned: ‘The
gene section in high-school biology textbooks states
from the beginning about research experiments and
ethics’ (RMO011266). These discussions reflect the
important influence of basic education in biology
and ethics on the formation of public techno-ethical
views. On the other hand, the public expressed a
need for broader promotion of popular science.
Some commenters stated that they could not under-
stand the scientific background of the event and hoped
for simple, easy-to-understand popular-science con-
tent: ‘I don’t understand the specific meaning and
implications; I  request  popular  science’
(YS031575). Other commenters criticized the lack
of scientific literacy in current public discussions:
‘Still talking about guinea pigs, ligation ... China’s
path to popular science and rule of law is still long’
(YS031385). At the same time, some called for a
rapid increase in popular-science coverage: ‘The 1%
undergraduate rate’ among netizens is really not just
talk’ (YS031279). These views indicate that public
discussion of the event not only exposed weak links
in popular-science education but also underscored
the need to further strengthen popular science.

It is noteworthy that many members of the public,
when discussing the ‘gene-edited babies incident’,
referred to techno-cultural works they have consumed
as the basis for their views. Techno-cultural works
play an important role in shaping public understanding
of techno-ethics. Table 3 lists some of the techno-
cultural works mentioned in public comments, reveal-
ing several characteristics of these works in influen-
cing the public’s techno-ethical views. First,
science-fiction films have the most significant impact
on the public. American blockbusters such as
Gemini Man, Venom and Gattaca were frequently
mentioned in the comments. These films are not
only highly entertaining but also express profound
techno-ethical propositions through their narrative
styles and values. For example, Gattaca focuses on

Table 3. Techno-cultural works mentioned in public
comments.

Type Work title Region
Film Gemini Man USA
The Truman Show USA
X-Men USA
Venom USA
Jurassic Park USA
The Island USA
Futureworld USA
Alien vs. Predator USA
Resident Evil USA
Moon UK
A Werewolf Boy South Korea
TV series Orphan Black Canada
Dark Angel USA
The Boys USA
Animation Mobile Suit Gundam SEED  Japan
From the New World Japan
Fullmetal Alchemist Japan
Novel Bunshin® Japan
Brave New World UK
The Three-Body Problem China
Devil’s Blocks® China
Age of Angels® China
Variety show Qi Pa Shuo® China

*Bunshin is a novel by Japanese author Keigo Higashino that
explores themes of identity, doubles and the ethics of science.
Devil’s Blocks and Age of Angels are science-fiction works by
prominent Chinese author Liu Cixin, known for their imaginative
concepts and philosophical depth. Qi Pa Shuo is a highly popular
and influential Chinese debate-style variety show, known for
discussing a wide range of social and cultural topics, often
including science and ethics, in an engaging and entertaining
format.

social inequality caused by gene editing, and the eth-
ical dilemmas it conveys are often used by the public
to draw analogies to the ‘gene-edited babies incident’.
The techno-ethical values exported by such films
largely shape the public’s understanding and judge-
ment of techno-ethical events. Second, Japanese ani-
mation also plays an important role in shaping
public techno-ethical views. For example, works
such as Mobile Suit Gundam SEED were mentioned
multiple times in public comments. These animated
series explore the complex relationship between
technological progress and war and peace through
imaginative  narratives, and their inherent
techno-ethical values subtly influence public attitudes
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and opinions. Lastly, the role of Chinese science-
fiction novels is also noteworthy. Liu Cixin’s represen-
tative works, such as The Three-Body Problem,
Devil’s Blocks and Age of Angels, were mentioned
multiple times in public comments. These works,
with their grand narrative frameworks and profound
philosophical reflections, have prompted deep public
thought on the relationship between technology and
ethics. The prominence of foreign, particularly
American, science-fiction films in public comments
suggests that globally circulated cultural products cur-
rently play a disproportionate role in shaping Chinese
public techno-ethical imagination. This finding points
to an opportunity for Chinese science-fiction creators
and science communicators to develop culturally
grounded narratives that engage more directly with
the ethical dilemmas specific to China’s technological
development context.

6. Future-oriented discourse:
Technological development and the
future of humanity

Future-oriented discourse focuses on technological
development and the future of humanity. It can gen-
erally be divided into three dimensions: the first con-
cerns the necessity of technological development;
the second examines the nature of technological
development from a historical perspective; and the
third explores the relationship between techno-
logical development and ethical constraints. It is
noteworthy that, in this category of discussion,
many members of the public do not express opi-
nions based on specific technical features but tend
to broadly compare the ‘gene-edited babies inci-
dent” with many progressive events in scientific his-
tory, even glorifying the individuals involved. This
suggests that the public’s understanding of the tech-
nology itself remains insufficient, and people’s
techno-ethical literacy also varies greatly.

6.1 The necessity of technological
development

A core question arising from the ‘gene-edited babies
incident’ is how we can understand the necessity of

technological development. Public discussion on
this issue presents diverse perspectives but generally
reaches a certain consensus on the necessity of
technological development. Specifically, these dis-
cussions can be roughly divided into three
categories.

Some members of the public, proceeding from
the reproductive desires of patient groups such as
those with AIDS, rare diseases and mental illnesses,
believe that the advancement of gene-editing tech-
nology is rational and carries humanitarian signifi-
cance. This perspective emphasizes the choices
and hopes that technology creates for special
groups. For example, one commenter stated: ‘I
feel sorry for AIDS patients; it’s just because they
hope their offspring won’t be troubled by this incur-
able disease’ (YS030938). Another commenter
described the longing of a patient with mental ill-
ness: ‘A male patient with mental illness who has
been on medication for a long time and has not
relapsed for many years deeply desires a complete
family but worries about the illness being inherited.
Yet this man really longs for a complete family life’
(RM040284).

Another segment of the public focuses on the
potential of gene-editing technology to improve
the quality of life for patients with genetic diseases,
believing that it can alleviate patients’ suffering and
achieve a healthier state. For example, one com-
menter pointed out: ‘Why not eliminate defects
that can be eliminated through technology before
birth? Why make them suffer? Is this called humani-
tarianism?’ (YS020440). Another commented: ‘If
editing genes can prevent children with genetic dis-
eases from falling ill, isn’t that great ... How many
children are there who have to take medication for
life or even have no cure and can only die young
due to genetic diseases that cannot be completely
cured!” (YS020103). One commenter even stated:
‘If I could sign up for the experiment, I might really
send my child to be edited, to give him a chance to
be cured’ (YS030582). These views reflect public
expectations for gene-editing technology in humani-
tarian and medical practice.

From a more macro perspective, other members
of the public emphasize that technological progress
is an inherent driving force and an unstoppable trend



76

Cultures of Science 9(1)

in human development. This perspective views
gene-editing technology as an important step in pro-
moting human progress. One commenter wrote:
‘Humans need to develop and evolve, and develop-
ment and evolution must be based on the develop-
ment of science. Human experimentation should
be boldly attempted and done! Without experi-
ments, human development cannot advance; it will
only stagnate’ (RM020388). This view highlights
the public’s positive attitude towards technological
development and people’s belief that exploration
and experimentation are necessary paths for scien-
tific development.

6.2 The historicity of technological
development

Unlike the ‘elite discourse’ of mainstream media or
expert scholars, many members of the public did not
entirely criticize the irrationality of the ‘gene-edited
babies incident’. Instead, some chose to view it from
a historical perspective, believing that the evaluation
of technological development should be examined
in the long course of history. This historical perspec-
tive mainly presented three tendencies.

The first category compared the individuals
involved in the event to ‘martyrs’ in scientific his-
tory who defended truth, believing they might be
seen in the future as pioneers promoting techno-
logical development. The most frequently men-
tioned historical figures include Copernicus, Bruno
and Galileo. Copernicus was condemned by the
Roman Catholic Church as a ‘heretic’ for proposing
the heliocentric theory, which contradicted the
Bible; Bruno was sentenced to be burned at the
stake by the Inquisition for defending and develop-
ing Copernicus’s theory; Galileo was sentenced to
life imprisonment for ‘opposing the Pope and pro-
moting evil doctrines’. These figures are now
regarded as great pioneers of scientific development,
but they suffered strong criticism and persecution at
the time. One comment pointed out: ‘Bruno,
Servetus, Galileo, Vesalius, Copernicus—all of
them were denounced as a heretic by the world,
some even burned at the stake to great public satis-
faction, yet now they are great scientific pioneers’

(YS010210). Another commenter mentioned:
‘When Copernicus died, he was also portrayed as
a devil who disrespected all things in the world
and violated all settings that a human being should
have’ (RMO11288). These remarks reflected the
public’s cognition of historical recurrence and the
dynamic nature of scientific evaluation.®

The second category believed that the emergence
of new things is often accompanied by opposition,
and that scientific development progresses amid
questioning. It argued that it is challenging for any
breakthrough technology or idea to be widely
accepted at its inception. For example, one com-
menter mentioned: ‘There are always opposing
voices when new things appear. Weren’t there
opponents to test-tube babies back then?’
(YS010265). Another commenter emphasized:
‘Any successful new concept, when first proposed,
will be opposed by the vast majority of people’
(RM010742). Furthermore, the public also agrees
that science needs ‘pioneers’ to bear the risks of
exploration, even in the face of criticism and misun-
derstanding. For example: ‘Someone always has to
be the first to stand up and do any experiment; draw-
ing negative conclusions before even trying is not
the spirit of scientific research’ (YS010034).
Another comment read: ‘History has long proven
that countless astonishing inventions and discover-
ies always faced the pressure of death at birth. We
need to give newborns time’ (RM012986).

The third category, from a more macro historical
perspective, believed that the value of technological
development needs the test of time, and history will
ultimately determine its significance. Such discussions
often invoked the idea that ‘the victor is crowned king,
while the vanquished is branded an outlaw’ (reflecting
the sentiment of the Chinese idiom ‘Chéng Wang Bai
Kou’),” emphasizing that scientific achievements may
take on entirely different meanings in different eras.
For example, one comment read: ‘Perhaps we killed
Copernicus, or perhaps Hitler, who knows? Only
time will tell” (YS031234). Another comment men-
tioned: ‘A prisoner in this century might be a hero in
the next” (YS031788). Still others pointed out:
‘Looking at it from this angle today, perhaps in dec-
ades or even centuries, we will look at this matter
from another angle’ (YS020255).
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6.3 Technological development and ethical
constraints

When discussing the relationship between techno-
logical development and the future of humanity, eth-
ical constraints are often seen as a major challenge.
The ‘gene-edited babies incident’ clearly violated
the basic consensus of contemporary techno-ethics,
but the public engaged in multidimensional discus-
sions about whether technology should be subject
to ethical constraints and whether such constraints
hinder technological development. These discus-
sions mainly fell into three categories.

The first viewpoint emphasized that techno-
logical development must proceed within an ethical
framework, believing that unconstrained technology
is like ‘Pandora’s Box’, which, once opened, may
bring uncontrollable consequences. For example,
one commenter pointed out: ‘It’s better to wait
until there’s enough technology before opening
Pandora’s Box; if you open it now, you might not
be able to close it" (RM011585). Another com-
menter further elaborated: ‘Sooner or later, human-
ity will take the step of rewriting the genome
without violating moral ethics. But the key to this
event is...true science shouldn’t be like this;
regardless of whether there are laws and regulations,
one should not break through the bottom line of
human morality’ (YS020233). These views reflect
public concern about the social and ethical risks of
new technology, while also emphasizing that
technological progress needs to be synchronized
with ethical development.

The second viewpoint argued that ethical con-
straints should not become barriers limiting scien-
tific exploration. It viewed ethics as man-made
rules and believed that there should be no limits
when exploring the mysteries of life. For example,
one commenter mentioned: ‘Ethics are all set by
people themselves. If no one is harmed, why should
it be opposed? There should be no boundaries in the
exploration of life; it’s not a crime’ (RM020325).
Another commenter compared ethical constraints
to religious doctrines, criticizing their rigidity:
‘What’s the difference between using ethics to limit
technology and religious believers?” (RM040205).
This view further extended to a reflection on the

nature of ethical rules: ‘So-called ethics, morals
and laws are actually barriers that humans set for
themselves, tantamount to drawing a prison for one-
self’” (YS010336). Such discussions revealed that
some members of the public question the role of eth-
ical rules in technological development and strongly
support the freedom of scientific exploration.

The third viewpoint believed that ethics should
evolve alongside the development of technology.
These members of the public advocated that techno-
logical progress will bring about dynamic adjust-
ments in morality and ethics, and overly
conservative ethical views may hinder technological
progress. For example, one commenter pointed out:
‘Technological progress will inevitably lead to the
iteration of morality; adhering to old rules will
lead to stagnation’ (RM020369). Another com-
menter added: ‘So-called ethics are just set by peo-
ple... Ethical standards should change with
technological progress and will definitely change
with technological progress’ (RM040214). Still
others called for promoting technological develop-
ment while improving systems and concepts:
‘Human progress should not be controlled by
so-called backward ethics. When technology
advances, systems and thinking will also advance.
Instead of strictly guarding against it, it is better to
improve it (RM010740).

7. Discussion

This paper focuses on the ‘gene-edited babies inci-
dent’, a major techno-ethical controversy that ser-
iously affected the relationship between the public
and science. Based on the analysis of 3692 Weibo
comment texts, combined with machine learning
and grounded theory, this study systematically
examined the characteristics of the Chinese public
online discourse surrounding this event. The study
found that the public discussions exhibited distinct
thematic layers, which can be primarily categorized
into three types: event-specific discourse, focusing
on the event itself and the individuals involved;
societal-context discourse, relating to real-world
societal 1issues; and future-oriented discourse,
reflecting on technological development and the
future of humanity. These layers of discussion also
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showed a certain degree of interconnectedness and
progression. The various discussions on Weibo con-
stituted a vivid and complex public sphere of
thought: in event-specific discourse, the rise and
surge of science populism were observable; in
societal-context discourse debates, nationalist and
cosmopolitan views coexisted; and in future-
oriented discourse explorations, liberal and conser-
vative ideas intertwined. From an ethical standpoint,
diverse perspectives such as consequentialism,
deontology, contractualism and virtue ethics also
emerged and were blended into the public discourse.
Before discussing these limitations, it is import-
ant to acknowledge what the data collectively dem-
onstrate: the Chinese public engaged with the
‘gene-edited babies incident’ across a remarkably
wide range of issues—from informed consent and
subjects’ rights to legislative gaps, transnational
research ethics and the long-term trajectory of
human technological development. This breadth of
engagement challenges the assumption that the
Chinese public lacks either the interest or the cap-
acity to participate meaningfully in techno-ethical
deliberation. Moreover, the cognitive limitations
identified below—including superficial scientific
understanding, emotional polarization and reliance
on culturally narrow interpretive frameworks—are
by no means unique to the Chinese context.
Studies of public responses to the same event on
Western social-media platforms have documented
strikingly similar patterns. The issues discussed in
the following paragraphs should therefore be read
as common challenges in public engagement with
techno-ethical controversies, not as culturally spe-
cific deficiencies of Chinese public discourse.
However, the analysis of public discourse on the
‘gene-edited babies incident’ also revealed some
noteworthy issues regarding public techno-ethical
cognition and discursive practices. First, many
members of the public demonstrated a superficial
understanding of the nature of gene-editing technol-
ogy, exhibiting insufficient awareness of complex
scientific principles, technological limitations and
potential long-term risks. Discussions at times pre-
sented an overly idealized conception of the tech-
nology as a ‘panacea’ and, at other times, heavily
demonized it as a ‘Pandora’s Box’ or ‘monster’, to

some extent overlooking the uncertainties and
boundary conditions inherent in technological
applications.

Second, emotional expression was quite promin-
ent in public discussions, for instance, manifesting
as extreme moral judgements of the individuals
involved—both severe condemnation and heroic
portrayal—or as blind support for or wholesale
rejection of the technology itself. This sometimes
risked diminishing the space for rational analysis
and obscuring in-depth exploration of the complex
scientific and ethical issues underlying the event.
Such extreme positions, while rhetorically striking
and therefore analytically significant, represented a
relatively small proportion of the overall dataset;
the majority of comments occupied more moderate
ground, and extreme statements were frequently
contested by other commenters within the same dis-
cussion threads. Nevertheless, the visibility and
emotional intensity of these minority voices risk dis-
proportionately shaping outside perceptions of the
discussion as a whole, which underscores the
importance of attending to the distribution rather
than merely the content of public opinion when
drawing conclusions from social-media data.

Third, the cultural logic that some members of
the public relied upon when articulating their views
appeared to be somewhat monolithic; they fre-
quently cited Western science-fiction cultural pro-
ducts as evidence, particularly = American
blockbusters characterized by narratives of techno-
logical supremacy or technological backlash. This
may reflect a deficiency in localized, diverse
resources for techno-ethical thinking. Lastly, public
discourse also reflected a certain distrust of existing
techno-regulatory and governance mechanisms,
particularly concerning the effectiveness of ethical
review and legal regulations. This perceived tension
between technological development and social gov-
ernance, if not effectively addressed, could exacer-
bate public anxiety about and potential resistance
to emerging technological advancements in the
long run.

Although public discourse surrounding the
‘gene-edited babies incident” exhibited limitations
in certain aspects, the rich social emotions, diverse
value claims and specific cultural logics embedded
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within it are crucial entry points for understanding
how such major techno-ethical issues are received,
interpreted, debated and reflected upon at the soci-
etal level. This discourse not only reflects the adap-
tation and tensions of social culture in the face of
drastic technological change but also reveals the
profound impact of technological development on
societal value systems and public cognitive patterns.
Therefore, in-depth analysis and research of public
discourse surrounding specific major techno-ethical
events, particularly as undertaken in this study of the
‘gene-edited babies incident’, should receive greater
attention from both academia and policymakers.
The cognitive patterns, depth of understanding,
emotional attitudes and discursive expressions
demonstrated by the public regarding such events
should rightly serve as important references for the
construction of techno-ethical governance frame-
works and related policymaking. More fully inte-
grating public perspectives into the techno-ethical
governance system can not only effectively com-
pensate for the potential singularity and limitations
of relying solely on government regulation and elite
discourse but can also enable greater inclusivity,
responsiveness and practical effectiveness in
techno-ethical governance, ultimately serving the
benign interactions between and synergistic devel-
opment of technology and society.

8. Limitations

The empirical foundation of this investigation is
subject to specific constraints regarding data repre-
sentativeness and textual depth. The exclusive reli-
ance on Sina Weibo introduces a platform-specific
demographic bias because the user base is predom-
inantly younger and more urbanized than the gen-
eral population. This focus potentially overlooks
heterogeneous perspectives existing within semi-
private networks or among demographics with
lower digital engagement. Furthermore, the selec-
tion of comment sections under major official media
outlets subjects the data to the influences of institu-
tional moderation and user self-censorship. These
environments prioritize a curated form of public dis-
course, which may marginalize fringe or radical
viewpoints that would otherwise appear in less

regulated digital spaces. The intrinsic brevity and
emotional reactivity of social-media commentary
also impose limits on the reconstruction of complex
cognitive structures. While these texts provide
immediate insights into public sentiment, they lack
the extended logical argumentation characteristic
of deliberative interviews or systematic surveys.

9. Conclusion: Why it still matters
after six years?

Revisiting the 2018 ‘gene-edited babies incident’
from the vantage point of 2026 provides a critical
baseline for assessing the social robustness of con-
temporary disruptive innovations. This event marks
the definitive moment when human germline inter-
vention entered global consciousness and transi-
tioned techno-ethical governance from reactive
emergency measures to a normalized systemic
framework. In an era defined by the convergence
of biotechnology and artificial intelligence, under-
standing the longitudinal evolution of public cogni-
tion following the initial technological shock is
indispensable for calibrating the regulatory bound-
aries of current innovations.

The institutional failure of science communica-
tion in 2018, characterized by a rapid shift from
celebrating breakthroughs to issuing moral condem-
nations, underscores the inherent fragility of tri-
umphalist narratives. This instability reveals that
one-dimensional progressivist rhetoric is insuffi-
cient for managing the complexities of
techno-ethical controversy. Modern communication
strategies must therefore move beyond oversimpli-
fied success stories to incorporate uncertainty and
risk forecasting as core components of public
engagement. Sustaining communal trust amid rapid
technological iteration requires a commitment to
transparency rather than the curated optimism of
institutional reporting.

Science education must prioritize the cultivation
of ethical competency to bridge the persistent gap
between technological imagination and governance
reality. Evidence suggests that individuals fre-
quently rely on foundational biological concepts
and science-fiction archetypes to articulate their
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ethical stances, confirming that mass culture and
basic schooling constitute the primary infrastructure
for techno-ethical development. Future educational
initiatives should focus on fostering reflexive rea-
soning and prudent judgement rather than the
mere dissemination of biological facts. These cap-
acities enable a society to move beyond symbolic
fear or blind compliance towards a consensus
grounded in rational critique.

Integrating public perspectives into
techno-ethical governance is a strategic necessity
for ensuring the synergistic development of technol-
ogy and society. The 2018 case proves that govern-
ance models excluding public voices remain
vulnerable to institutional paralysis when con-
fronted with radical scientific practices. A retro-
spective analysis of public discourse allows
governance bodies to identify social sensitivities
and trust-triggering mechanisms with greater preci-
sion. This shift toward inclusive governance endows
techno-ethical norms with genuine social resilience
and provides the cultural foundation required for
national innovation strategies to endure in an uncer-
tain technological landscape.
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Notes

1. The Southern University of Science and Technology
(SUSTech), located in Shenzhen, Guangdong

established in 2011 as a

reform-oriented public research university. At the

Province, was

time of the incident, it was a relatively young institu-
tion, having been in operation for only about seven
years. Its founding mission emphasized innovation

and autonomy from traditional Chinese academic bur-
eaucracy, which is relevant context for understanding
the institutional oversight environment in which He
Jiankui operated.

. On 26 November 2018, the same day the news broke,

122 Chinese scientists issued a joint public statement
on social media condemning He Jiankui’s experiment.
The statement described the use of CRISPR-Cas9 tech-
nology for human embryo gene editing as ‘crazy’,
warned of its unpredictable risks to the gene pool,
and called for stricter government regulation of bio-
medical research. This rapid, large-scale, collective
response from within the Chinese scientific community
was unprecedented and signalled the depth of profes-
sional alarm at the ethical breach, while also serving
as a significant discursive event that shaped subsequent
public discussion on social media.

. The charge of ‘illegal medical practice’ struck many

observers, both domestic and international, as an
imperfect legal fit for the conduct in question. At the
time of the incident, China lacked specific criminal
legislation directly addressing unauthorized human
germline genome editing. In the absence of a more pre-
cisely applicable statute, prosecutors relied on the
existing criminal provision against practising medicine
without proper authorization. This legal gap itself
became a subject of public debate, as discussed in
Section 5.1, and subsequently motivated legislative
reform: China’s Biosecurity Law, which took effect
in April 2021, and revisions to related regulations
have since established more explicit legal frameworks
governing human genetic resource management and
gene-editing research.

. Baidu Index is a search trend analysis tool provided by

Baidu, China’s dominant search engine, similar to
Google Trends.

. Unit 731 was a biological and chemical warfare

research and development unit of the Japanese Army
during World War II. Historical records and testi-
monies indicate that Unit 731 conducted experiments
on human subjects, including prisoners of war and
civilians, who were primarily of Chinese, Korean and
Russian origin. These activities, which involved test-
ing biological agents and other procedures, are docu-
mented to have resulted in a large number of deaths.
The actions of Unit 731 have been widely studied
and are generally cited in discussions of wartime
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conduct and medical ethics as examples of profound
ethical violations.

6. Putian-affiliated hospitals are a network of private
medical institutions in China, many founded by inves-
tors from Putian, Fujian Province. In Chinese public
perception, these hospitals are widely associated with
aggressive false advertising, overcharging, unneces-
sary medical procedures and, in some cases, fraudulent
treatment claims—particularly in areas such as sexu-
ally transmitted diseases, infertility and cosmetic sur-
gery. Public distrust of this network intensified
dramatically following the 2016 ‘Wei Zexi incident’,
in which a young university student died after receiv-
ing an ineffective and expensive experimental cancer
treatment promoted by a Putian-affiliated hospital
through paid search-engine advertising. The commen-
ter’s reference to Putian-affiliated hospitals thus carries
a strongly pejorative connotation, implying that the
ethical review associated with He Jiankui’s experiment
was conducted by an institution of dubious credibility
and professional standards.

7. This is a hyperbolic expression commonly used in
Chinese internet culture to satirize the perceived low
educational level of online commenters. It is not a fac-
tual statistic. Actually, the proportion of Chinese inter-
net users holding a bachelor’s degree or above was
above 10%. The commenter’s use of ‘1%’ functions
as rhetorical exaggeration to express frustration with
what they perceive as widespread scientific illiteracy
in online discussions.

8. These remarks reflected the public’s cognition of his-
torical recurrence and the dynamic nature of scientific
evaluation. However, it is important to note that this
analogy is historically and epistemologically mislead-
ing. Copernicus, Bruno and Galileo were persecuted
for advancing empirically grounded scientific claims
that challenged prevailing religious orthodoxy; their
vindication rested on the eventual confirmation of their
scientific contributions. He Jiankui’s case is fundamen-
tally different: he was not condemned for a scientific
discovery that the establishment refused to accept,
but for conducting a premature and ethically unauthor-
ized experiment on human subjects—an act that vio-
lated established
international scientific consensus regardless of whether

research ethics norms and

the underlying technology might eventually prove
beneficial. The conflation of ethical transgression

with intellectual martyrdom in these public comments
reveals a significant gap in public understanding of the
distinction between scientific innovation and research
ethics compliance, and suggests that popular narratives
of scientific heroism may inadvertently provide rhet-
orical resources for legitimizing ethically irresponsible
conduct.

9. The idiom ‘Chéng Wang Bai Kou’ is a widely used
Chinese expression conveying a cynical, outcome-
deterministic view of history: moral judgement is
ultimately dictated by success or failure rather than
by intrinsic rightness. It carries an implicit moral rela-
tivism, suggesting that ethical evaluations are retro-
spective constructs imposed by victors. In the context
of these comments, the invocation of this idiom reflects
a strand of public reasoning that suspends present-day
ethical judgement in favour of deferring to future
historical outcomes—a logic that, if taken to its conclu-
sion, would render contemporaneous ethical con-
straints on scientific practice essentially meaningless.
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