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The global food system embodies a profound structural contradiction: on one hand, humanity
produces enough food to nourish the entire world population; on the other hand, a significant portion
of this food is lost or wasted along the supply chain, from field harvests to consumers’ tables.

It is estimated that over 1.3 billion tons of food are wasted each year, a figure that reveals not only a
logistical and economic failure but also an ethical and cultural failure.

This waste takes different forms depending on geographical and economic contexts: in low- and
middle-income countries, losses mostly occur during post-harvest handling and storage due to
inadequate infrastructure, technologies, and systemic inefficiencies. In industrialized nations,
however, waste predominantly results from overproduction, excess supply, consumerism, and unfair
commercial practices that lead to discarding still-edible food. In both cases, the outcome is the same:
a systematic dissipation of natural resources, human labor, and energy, with devastating impacts on
the environment, social equity, and global food security.!

In light of this scenario, the concept of agri-food waste valorization gains a significance that goes far
beyond technical efficiency or circular economy logic. It emerges as a scientific, economic, and moral
response to the crisis of meaning that pervades our ways of producing, distributing, and consuming
food. Transforming waste into resources, through sustainable, safe, and wellbeing-oriented processes,
is not merely a technical opportunity but a bioethical imperative, invoking fundamental principles of
justice, intergenerational responsibility, public health, and environmental respect.?

From this perspective, food waste ceases to be merely a matter of managing residual materials and
becomes a matter of value:

e What value do we assign to food?

e Who decides what counts as “waste”?

e Which interests drive choices about disposal or recovery?

¢ Which human and non-human actors bear the consequences of a system founded on inefficiency

and injustice?



These ethical, political, and cultural questions suggest that valorization cannot be entrusted solely to
technology but must be guided by an ethics of responsibility and care, placing common good and
ecological balance at the center.

Moreover, acknowledging the moral weight of food waste also entails promoting a broader reflection
on the role food plays in our societies: not merely a commodity to exchange or fuel for the body, but
a relational, symbolic, and environmental good capable of connecting people, territories, and
generations. From this viewpoint, every act of recovery and valorization is a gesture of restoring the
broken bond between production and consumption, between nature and culture, between economy
and ethics.’

Therefore, addressing the problem of food waste through an integrated bioethical approach does not
simply mean responding to an environmental or health emergency but rethinking the very paradigm
of the food system, orienting it towards sustainability, justice, and resilience.

Valorization thus becomes, in this sense, not the end of a cycle, but the beginning of a new vision of

food and its meaning in the contemporary world.*

1. Food Waste and Global Justice

At the heart of the food waste problem lies a failure of global justice, both distributive and
intergenerational. Distributive justice demands equitable access to essential resources, while affluent
nations discard edible food, entire populations suffer from hunger, undernutrition, and food insecurity.
Such inequities are ethically untenable.

Valorization offers a partial but meaningful response by converting surplus, rejected, or non-
marketable food into nutrient-rich, safe, and functional products that can re-enter the supply chain as
animal feed, supplements, or community nutrition programs. By rechanneling value toward
populations in need, this process supports food justice and promotes resource democratization.
From an intergenerational justice perspective, food waste is a betrayal of future generations.

It represents not only lost calories, but the irresponsible depletion of soil, water, biodiversity, and
labor embedded in every discarded item. Valorization practices extend the lifecycle of agricultural
resources, aligning with the ethical principle of stewardship, the duty to care for what we have
inherited and to preserve it for those who come after us.

Importantly, valorization challenges the notion of “waste” itself, reframing it as a resource-in-waiting
rather than a burden to be managed. This shift compels a reimagining of our food values, encouraging
post-consumer responsibility and alternative production models centered on sufficiency rather than

excess.’



2. Bioethics and Human Health
The reintroduction of compounds derived from waste into the human or animal food chain must
navigate rigorous bioethical scrutiny. While many agri-food by-products contain beneficial
compounds, such as antioxidants, polyphenols, and fibers, their origin in what is perceived as "waste"
raises questions of public trust, safety, and integrity.®
The principle of non-maleficence (do no harm) mandates rigorous assessment of potential risks,
including contamination by pesticides, pathogens, or environmental toxins. Valorization processes
must be transparent, scientifically validated, and governed by robust regulatory standards.
Ethical valorization cannot rely on the mere economic logic of repurposing waste; it must be grounded
in precautionary principles, prioritizing consumer safety above market incentives.
At the same time, the principle of beneficence (doing good) encourages the proactive use of valorized
products to enhance health and wellbeing. Functional foods, supplements, or biodegradable
packaging derived from waste can reduce the burden on healthcare systems, improve diets, and
support sustainability. These applications align with the public health ethics that view food as a
determinant of health, not just as fuel.
However, ethical concerns arise when valorized health-enhancing compounds, extracted from food
waste, become subject to intellectual property regimes that limit access.’

e Ifsomething once discarded becomes a source of profit, who controls it?

e Should the benefits remain in the commons, or can companies patent and privatize them?

These tensions between innovation, ownership, and equity require careful ethical governance to avoid

turning a solution to inequality into a new vector for exclusion.

3. Environmental Ethics and Green Chemistry

Valorization, to be ethically sustainable, must also satisfy the demands of environmental ethics.

It must not resolve one ecological problem by creating another. Traditional extraction methods that
consume vast amounts of energy or utilize toxic solvents are ethically inadequate, as they risk
externalizing hidden environmental costs.

Instead, the adoption of Green Chemistry principles offers a path forward.

Technologies such as supercritical CO- extraction, microwave-assisted processing, and fermentation-
based valorization are not just scientifically advanced, they are ethically superior. They reduce waste,
minimize chemical use, and align with circular economy frameworks that replicate the regenerative
logic of natural systems. Under the lens of ecological integrity, valorization is not merely a technical

process but a moral obligation to act in harmony with ecosystems.



It also supports the One Health paradigm, which recognizes the inextricable link between human
health, animal wellbeing, and environmental sustainability.
This holistic vision compels a design ethic where no stage of production undermines the biosphere

upon which all life depends.®

4. Social Inclusion and Knowledge Equity

Technological interventions, no matter how sustainable or efficient, carry social and ethical
consequences. The question is not just what we develop, but for whom, by whom, and under what
terms. Ethical valorization must therefore be socially inclusive.

Smallholder farmers, cooperatives, and women, who often represent the backbone of food production,
must have access to valorization technologies, training, and markets.

Otherwise, innovation risks consolidating power in the hands of large agribusinesses, reinforcing the
very inequalities it seeks to address.

From a knowledge justice perspective, epistemic inclusion is critical. Innovation should not be
monopolized by laboratories and corporations but should integrate local knowledge systems,
indigenous practices, and community-driven solutions. This aligns with the principle of epistemic
justice, which asserts that all communities, especially those historically marginalized, have the right
to shape and share knowledge about food and sustainability.

Participatory innovation models, citizen science, and community co-design initiatives can
democratize valorization. Transparency in labeling, accessible communication, and meaningful
consumer education further enhance agency and trust, ensuring that people know what they are

consuming and why it matters.’

5. Ethical Complexity and Transparency

Valorization unfolds within a web of competing priorities: efficiency vs. sufficiency, profit vs. access,
technological advancement vs. environmental limits. Ethical dilemmas are not anomalies; they are
inherent to complex systems. The goal, then, is not to eliminate ambiguity but to navigate it with
integrity.

Deliberative ethics, which includes public dialogue, stakeholder consultations, and reflexive
governance, is essential. Ethical review boards, community advisory groups, and multi-stakeholder
panels can provide institutional checks and balances, helping align valorization initiatives with shared
societal values.

In this context, transparency becomes a moral norm. It is not enough to claim sustainability or health

benefits. Claims must be substantiated with data, peer-reviewed science, and open channels for public



scrutiny. Furthermore, transparency must extend across the lifecycle of products, from raw material
sourcing to final consumer use.

An ethically mature approach acknowledges that no solution is perfect. Trade-offs will occur. The
task is to make these trade-offs visible, accountable, and inclusive, ensuring that no group

disproportionately bears the risks or reaps the rewards.!”

Conclusions

The valorization of agri-food waste represents a radical rethinking of food systems, transforming loss
into opportunity, neglect into innovation, and harm into healing. But this transformation must be
ethically intentional. Without justice, precaution, inclusivity, and transparency, even the most efficient
technologies risk reinforcing the very problems they aim to solve.

When guided by ethical principles, valorization can serve as a blueprint for regenerative food systems,
ones that are not only sustainable in resource use but also just in their distribution of value, respectful
of ecological boundaries, and inclusive of all voices in the food chain.

Ultimately, waste is not only a material residue, it is a moral mirror reflecting the values and structures
of our societies. By embedding ethics into the valorization process, we take a crucial step toward

reshaping not just how we handle food waste, but how we relate to food, the planet, and one another.
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