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Abstract: Scientific imagination is often celebrated as the source of innovation, shaping hypotheses,
directing experimentation, and enabling breakthroughs that transform human life. However, this paper argues
that imagination is also a profoundly ethical force and must be examined as such. Scientific aspirations do
not merely predict the future—they actively participate in creating it, generating new powers with potentially
far-reaching and irreversible consequences. Because aspirations reflect particular values, interests, and
visions of progress, they can perpetuate social inequalities and ecological harm if left unexamined. Drawing
from virtue ethics, anticipatory governance, and theories of epistemic justice, this article contends that
responsibility must arise at the very moment scientific futures are imagined, not only after technologies are
developed or harms emerge. It advances a framework that links imagination, anticipation, and responsibility,
and argues for institutional practices—such as ethical foresight, democratized agenda-setting, and education
for responsible ambition—that cultivate moral imagination within scientific cultures. Ultimately, the paper
calls for a shift in ethical inquiry from the question of whether research methods are permissible to whether
the envisioned futures are just, inclusive, and worthy of pursuit. Ethical science must ensure that the worlds

it imagines and builds contribute to collective flourishing.
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Epistemic Justice
1. Introduction: The Ethical Importance of Imagination in Science

Imagination lies at the heart of scientific inquiry. Long before data are collected or technologies
engineered, scientists envision possibilities future states of the world that could exist, worlds that can differ
profoundly from our own. These imagined futures serve as both motivation and compass for research. They

direct attention, shape hypotheses, and inspire the creation of entirely new phenomena. As Albert Einstein
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observed, imagination is more important than knowledge, not because knowledge is unimportant, but because

imagination gives knowledge its direction and purpose.

Yet imagination is not ethically neutral. The same capacity that inspires life-saving vaccines has also
produced weapons of mass destruction. Aspirations to manipulate the atom led both to nuclear power and
nuclear annihilation. The ambition to modify genetic structure produced CRISPR as well as fears of eugenics
and ecological disruption. Science’s imaginative power generates not only new knowledge but new power—

and with power comes responsibility.

Historically, research ethics has often lagged behind innovation, emerging reactively in response to
abuses or harmful outcomes. Ethical reflection begins after harm is done. But in an age where scientific
aspirations rapidly reshape economies, ecologies, and bodies, such a reactive posture is inadequate. If
imagination precedes discovery, then responsibility must precede action. Ethical evaluation must address the

very aims and visions that motivate research—not merely the methods or outcomes.

This article demonstrates the hypothesis that imagination is a moral force within scientific inquiry.
Scientific aspirations express values, social priorities, and moral commitments. They also carry the risk of
encoding unexamined assumptions, privileging certain groups’ visions of the future over others, and
projecting technological power beyond reasonable foresight or democratic consent. Therefore, ethics should
engage with imagination at its inception: examining the goals of science, the futures it makes possible, and

the responsibilities those futures entail.

We tried to shift ethical discourse from the question “Is this research permissible?” to the more
fundamental question “Should this imagined future be pursued?” Science does not merely describe reality;
it authoritatively imagines what reality could become. Our ethical task is to ensure that these imagined futures

are worth inheriting.
2. Imagination in Scientific Inquiry: Conceptual and Epistemic Roles

Imagination occupies a central though often under-theorized position in scientific reasoning. It is
through imagination that scientists construct hypothetical models, envision causal mechanisms, and perceive
possibilities that extend beyond immediate experience. David Hume recognized imagination as the faculty
enabling humans to form ideas from perceptual impressions, organizing the world into patterns of connection
rather than unrelated stimuli. Kant advanced this by arguing that imagination synthesizes sensory data and
conceptual understanding; without imagination, experience could not become knowledge. Contemporary
philosophy of science continues this tradition, showing that imagination is intrinsic to modeling, simulation,

and theoretical innovation.
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The epistemic work of imagination takes several forms. First, imagination supports counterfactual
reasoning: asking “What if?”” This ability to consider possibilities that have not yet occurred allows scientific
inquiry to surpass the boundaries of present observation. Second, imagination is essential in abstraction and
idealization. Models in physics, chemistry, and biology routinely simplify or distort reality to reveal
underlying structure in doing so, they depend on creative projection rather than literal depiction. Third,
imagination structures explanatory coherence; scientists often “see” relationships in thought experiments or
visualizations before they are empirically verified, as seen famously in Einstein’s imaginative and non-

empirical breakthroughs in relativity.

Imagination also shapes scientific goals. Before an experiment or a program of research begins, one
must imagine a desirable or at least compelling outcome. These goals are not neutral. Enthusiasm for space
exploration, for example, may express a human aspiration toward expansion or curiosity, but may also reflect
geopolitical competition and extractive visions of the cosmos. The aim to alter biological foundations—to
cure disease or enhance human traits—rests on imagined futures that implicitly define what counts as

flourishing or deficient.
For this reason, we must distinguish between two ethical facets of imagination:
1. Descriptive imagination — Explores what could exist, expanding epistemic possibility.
2. Projective imagination — Proposes what should exist, orienting action toward preferred futures.

Descriptive imagination is bound to truth-seeking: its success is measured by the accuracy or utility
of predictions and models. Projective imagination, however, is bound to value judgments. When scientists
choose which imagined futures to pursue, they implicitly endorse visions of the good life and the good
society. Every projective act encodes an ethical proposition: This imagined future is worth the investment of

knowledge, time, and risk.

This intertwining of epistemic and ethical judgment means scientific imagination cannot be
considered morally neutral. Aspirations drive the allocation of resources, shape public policy, and influence
how societies conceptualize progress. Thus, imagination forms the foundational normative horizon of science

it defines what human beings pursue as possible, desirable, and morally justified.
3. Aspirational Ethics: Desire, Ambition, and the Moral Status of Goals

Scientific research is not only guided by the pursuit of truth; it is equally animated by aspiration.
Aspirations are expressions of what we value visions of the world we hope to create through our inquiry. In
this sense, scientific ambition is inherently ethical. It directs research not simply toward what can be achieved

but toward what researchers believe ought to be achieved.
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Aristotle viewed aspiration as part of the human search for excellence a movement toward fulfillment
of one’s capacities within a community. Later virtue theorists Maclntyre, Foot, and contemporary authors
such as Appiah extend this view by emphasizing that aspirations define the contours of a meaningful life.
Applied to science, this implies that scientific ambition is not a vice to be restrained but a potential virtue: a

commitment to improvement, discovery, and human flourishing.

However, ambition always carries the shadow of distortion. Aspirations develop within cultural and

institutional structures that can corrupt their moral orientation. For example:

e Scientistic hubris: when ambition is driven by the beliefthat scientific control over nature guarantees

human progress.
e Economic capture: when corporate interests direct research toward profit rather than public good.
o Technocratic elitism: when scientific imagination excludes democratic deliberation about the future.

These failures of aspiration reveal that ambition is morally ambivalent. It can serve as the engine of
justice and liberation—or it can reinforce domination, inequality, and environmental degradation. Ethical
scrutiny must therefore ask: What values animate scientific goals? and Whose interests are embedded in the

imagination of progress?

To navigate this tension, aspiration must be viewed through a virtue-ethical lens. Responsible

ambition involves:
1. Epistemic humility — recognition of the limits of knowledge, especially regarding uncertain futures.
2. Moral attentiveness — awareness of who benefits and who may bear hidden burdens.

3. Practical wisdom (phronesis) — balancing innovation with caution, particularly in transformative

domains such as Al or genetic engineering.
4. Inclusive empathy — consideration of marginalized voices in shaping scientific futures.

Aspiration, when guided by these virtues, becomes not merely a personal motivational force but an
ethical commitment to collective flourishing. When virtues are absent, aspiration risks becoming mythology

stories of progress that benefit a few while imposing costs on the many.

Thus, scientific imagination must be tethered to a moral horizon. The worth of scientific ambition
cannot be measured solely by feasibility, novelty, or economic benefit; it must also be judged by its
contribution to just and sustainable human futures. Scientific aspiration is not morally innocent. It is the

beginning of ethical responsibility.
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4. The Moral Responsibility of Future-Making

Scientific imagination does not merely anticipate what might exist; it creates the conditions under
which imagined futures can become real. This generative capacity gives rise to a distinctive form of
responsibility: the responsibility for futures we set in motion. Once scientific imagination translates into
experimental pathways and technological infrastructures, societies may become locked into trajectories that

profoundly shape human life and planetary ecosystems.

Hans Jonas famously argued that modern technological action differs from all previous human
endeavors because of its scale, speed, and cumulative, often irreversible effects. Traditional ethical reasoning
focused on interpersonal, immediate consequences. By contrast, scientific aspirations today can affect
billions of future persons and other forms of life many of whom have no voice in shaping the aspirations that

may determine their fate.

This tension is intensified by deep uncertainty. Emerging fields like artificial intelligence,
geoengineering, and synthetic biology present unknown risks that cannot be exhaustively predicted from
current knowledge. The ethical challenge is that imagination always exceeds control: we can conceive futures

far more rapidly than we can responsibly regulate their impact.

To address this tension, contemporary ethical thought increasingly calls for a shift from reactive ethics
(addressing harm after it occurs) to anticipatory or precautionary ethics. The goal is not to prevent innovation
but to demand a more careful moral evaluation of possible worlds created by science. Key components of
such an anticipatory approach include:

o Foreseeability — Researchers must actively consider a range of plausible outcomes, not only the
most optimistic scenarios.

e Reversibility — When possible, avoid technological actions that foreclose alternative futures.

o Proportionality — Balance potential benefits against the scope and severity of potential harms.

o Stewardship — Protect ecological and social systems not only for present stakeholders but for future
generations.

To provide a conceptual overview of how these elements interact, the following table clarifies the

relationship between imagination, anticipation, and responsibility in scientific inquiry:
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Table 1: Ethical dimensions of scientific future-making

Ethical Focus Guiding Question Practical Concern Moral Aim

Imagination | What futures can we | Identifying possibilities and | Orientation toward the “good”

envision? goals

Anticipation | What futures  might | Acknowledging uncertainty | Preventing foreseeable harm

result? and risk

Responsibility | What futures should we | Governance, restraint, and | Protection of present and future

allow? accountability life

This framework emphasizes that the ethical lifecycle of research does not begin in the laboratory but
in the earliest stage of idea formation. Scientific aspiration initiates a moral trajectory one that binds
researchers to the worlds their imagination may set into motion. Ethical responsibility, therefore, applies not

only to what scientists do, but to what they choose to dream.
5. Imaginary Futures and Real-World Injustices

Scientific imagination does not operate in a moral vacuum. The futures that scientists and
technologists envision are shaped by social contexts: institutional priorities, funding mechanisms, cultural
values, and existing power structures. Consequently, the futures we imagine—and choose to pursue—are
rarely representative of all people’s hopes or needs. Instead, they often reflect the aspirations of a privileged
few while marginalizing the voices and concerns of many. This raises a fundamental ethical question: Whose

future are we imagining when we do science?
1. Whose Imagination — Whose Future

First, the capacity to shape tomorrow’s world is unequally distributed. Researchers in wealthy
institutions, global North countries, or corporate-funded laboratories have disproportionate influence over
which scientific visions receive resources and institutional support. Their imaginations what kinds of
technologies, cures, or enhancements they deem worthwhile often reflect their own social, cultural, or
economic backgrounds. Meanwhile, communities that are economically disadvantaged, historically
oppressed, or outside major academic networks may have little opportunity to contribute to, or contest, these

visions.

As a result, many scientific aspirations reinforce existing inequalities. For instance, research on high-
end human enhancement, luxury biotech, or speculative space technologies may siphon funding and

intellectual energy away from urgent social needs—public health, climate resilience, or renewable
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technologies in underserved regions. The imagined future becomes one of privilege and expansion, rather

than justice or care.
2. Epistemic Injustice and Exclusion

Drawing on feminist and postcolonial critiques of knowledge production, we must recognize that
exclusion from the world of scientific imagination amounts to epistemic injustice. Knowledge and the
futures it makes possible—is power. When certain groups are systematically excluded from contributing to
scientific visions, their perspectives, experiences, and values are devalued or erased. The technological
trajectories that result may exacerbate social marginalization, environmental harm, or cultural

homogenization.

Moreover, some communities may disproportionately bear the risks of technologies imagined
elsewhere. For example, environmental degradation, pollution, or experimental land use may
disproportionately affect marginalized populations who lack political or economic power. Their lived
realities—historical exploitation, vulnerability to displacement, limited access to healthcare—rarely inform

the research agendas that eventually shape their environment and lives.
3. Justice, Inclusion, and Democratic Imagination

To respond ethically to these disparities, it is insufficient simply to advocate for better regulation or
safer technologies. Rather, we must reimagine the process of scientific aspiration itself — democratizing

who gets to envision the future. This requires institutional and cultural transformation:

o Participatory design and deliberative governance: communities affected by prospective
technologies should have meaningful input—not only in deployment, but in the very conception and

direction of research.

o Diverse representation in research leadership: including voices from marginalized, Indigenous,
and historically excluded communities in decision-making ensures a broader range of values and

aspirations can shape scientific goals.

e Valuing socially oriented research: funding agencies, academic institutions, and professional bodies
should prioritize projects aimed at social justice, environmental sustainability, and human well-being

over speculative or purely profit-driven innovation.

o Ethical horizon-setting: before launching ambitious projects, researchers and institutions should
engage in ethical horizon-scanning—anticipating social, ecological, and cultural consequences from

the outset.
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4. Risks of “Future Colonialism”

A particularly pernicious phenomenon arises when powerful actors project global-scale visions
without regard for local contexts a kind of “future colonialism.” Technologies are developed, tested, and
deployed in less powerful regions (or global South locales) where regulatory safeguards may be weak,
populations economically vulnerable, and historical exploitation widespread. In such cases, scientific
imagination compounds existing injustice—turning future-making into a form of imposition rather than

collaboration.

For example, climate-engineering proposals, large-scale geoengineering research, or high-cost
medical technologies may be imagined by elite laboratories, but their risks (or benefits) may fall unevenly
across global populations. Without inclusive and just processes of imagination—and governance—scientific

aspiration risks becoming another vehicle for global inequality.
6. Institutionalizing Moral Imagination in Research

If imagination shapes the ambitions and trajectories of science, then ethical responsibility must be
embedded not only in individual conscience but in the institutions that coordinate and authorize research.
Universities, laboratories, funding agencies, corporations, and governments collectively determine which
scientific aspirations are encouraged, resourced, and ultimately realized. For this reason, cultivating moral

imagination requires structural and cultural transformation within these institutions.
1. Ethical Foresight as Standard Practice

Traditional research ethics review systems IRBs, animal care committees, biosafety oversight focus
primarily on the immediate risks of planned research activities. While essential, these mechanisms rarely
interrogate long-term societal consequences, let alone the underlying aspirations driving research.

Institutions should therefore adopt structured foresight practices such as:
e Scenario analysis: projecting both beneficial and harmful future applications.
o Ethical impact assessments: examining distribution of risks and benefits.
e Dual-use evaluations: identifying possible misuse or harmful repurposing.

These tools ensure that imagination is not merely a creative act but a responsible one.
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2. Democratizing Scientific Aspirations

To avoid the problem of a narrowly conceived future described in Section V, research governance

must broaden participation at key decision points:
e Community advisory boards for large-scale technology or health research.
e Deliberative forums including marginalized groups and Indigenous knowledge holders.
o Transparent agenda-setting in funding calls and scientific priorities.

Such measures reorient scientific aspiration from elite preference to collective deliberation about the

common good.
3. Education for Ethical Ambition
Cultivating moral imagination among researchers requires more than compliance training. It calls for:
e Philosophical instruction in responsibility, justice, and virtue ethics.

e Case-based reflection on historical successes and failures of imagination (e.g., nuclear fission,

eugenics, online surveillance capitalism).

e Moral psychology of ambition: reflecting on personal motivations and how institutional structures

shape them.

By grounding aspiration in ethical literacy, institutions help ensure that the next generation of

researchers learn to dream responsibly.
4. Incentive Alignment and Institutional Virtues

Ethical imagination cannot flourish in environments that reward only productivity metrics (grants

secured, publications counted, patents filed). Institutions must realign incentives to emphasize:
e Social value and justice impact
e Collaborative and open science practices
o Integrity, transparency, and accountability
e Environmental and intergenerational sustainability

This shift mirrors the virtue-ethical insight that excellence in science is not simply technical

achievement it is the habituation of responsible character at the collective level.
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5. Governance for the Unknown

The greatest difficulty arises where scientific aspiration enters domains of radical uncertainty e.g.,
climate engineering, artificial general intelligence, human germline editing. Here, institutions must embrace

prudential governance:
e Slow down the pace of innovation when ethical clarity is lacking.
e Prioritize reversible interventions.

e Maintain diverse research trajectories to avoid irreversible lock-in.

Scientific imagination is a powerful force arguably the most transformative faculty humanity
possesses. [t allows us to envision worlds radically different from our present condition and motivates efforts
to bring those imagined futures into being. But because imagination does not simply predict future
possibilities but shapes them, it is also a deeply moral power. Scientific aspiration generates new capabilities,
redistributes power, and reconfigures the environment in which present and future lives unfold. Therefore,
imagination cannot be considered neutral or incidental in scientific practice. It is a central site of ethical

responsibility.
Conclusion

This article has argued that ethical scrutiny must begin not after a research trajectory is set, nor once
its consequences unfold, but at the moment of imaginative inception—when' the goals and ambitions of
science are first conceived. The moral foundations of scientific aspiration draw upon epistemic virtues,
responsible ambition, anticipatory reasoning, and a commitment to justice. Imagination must be guided by
humility, foresight, and care not merely ambition, novelty, or profitability. Furthermore, because imagination
is socially structured and institutionally enabled, responsibility cannot rest solely with individual researchers.
Universities, corporations, governments, and funding agencies share the obligation to cultivate moral
imagination through inclusive governance, ethical foresight practices, and reward systems aligned with

public good. A responsible science is one that imagines futures with not merely for society.

In the 21st century, the greatest ethical risks are no longer confined to isolated experiments but lie in
the aspirations that set entire technological trajectories in motion. A morally responsible science must ask not
only whether an idea is feasible or beneficial for some, but whether the future it envisions is just, sustainable,
and shared. To imagine responsibly is to recognize that science participates in world-making. The task ahead
is to ensure that the worlds it helps create are worthy of our best moral commitments and that the stories we

tell about progress remain accountable to all who will inhabit the future.
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