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Cultivated meat has become a polarizing topic in the political discourse worldwide. Italy was the first country
to pass legislation to ban cellular agriculture products. A thoughtful reflection on this experience reveals the
urgent need for rigorous, cross-sectoral research and regulatory diligence for the advancement of the field.

Hurdles, policies, and polarization

in cultivated meat

Over the past decade, the concept of
cellular agriculture, most notably culti-
vating meat and seafood from animal
cells, has moved from science fiction to
real-world sales, albeit niche, in some
countries.” The ability to produce animal
proteins, while reducing the environ-
mental impacts, welfare concerns, and
risks of antibiotic resistance and zoonosis
associated with intensive animal farming,
moves ever closer.” However, scaling up
this technology to allow for wider com-
mercial availability continues to face
challenges,3 with missed milestones
shattering inflated expectations. Accord-
ingly, private investment in the field has
slowed.”

Although this is not unexpected for a
novel technology going through the Gart-
ner hype cycle (Figure 1), for cellular agri-
culture to reach the “plateau of productiv-
ity,” it must not only overcome obstacles
of the biotechnological and engineering
sort but also those that are social and po-
litical in nature. Several countries are
embracing and supporting cellular agri-

culture with clear regulatory frameworks
and/or public investments, yet despite
the current lack of authorization for any
cultivated meat or seafood in the Euro-
pean Union, in December 2023, ltaly
promulgated a statute (law 172/2023)
that bans the production and commercial-
ization of cell-cultured products.® This
decision was not based on a scientific
consensus but rather on an inconsistent
application of the precautionary principle.
This law fulfilled the requests of the lead-
ing farmers’ association in Italy, Coldiretti,
which campaigned against what they
referred to as synthetic meat “to stop a
dangerous drift that jeopardizes the future
of livestock and the entire “Made in Italy”
food chain.”® Coldiretti argued that culti-
vated meat “is dangerous for the environ-
ment, it is unsafe for human health, it limits
consumer freedom, it favors the interests
of few monopolies, and it breaks the
bond between food and nature.”® These,
among other claims, lack substantive ev-
idence in the scientific and social sci-
ences literature. US states—Florida and
Alabama—have followed this example,
and similar proposals are currently under
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discussion in Arizona and Tennessee as
well as in several European Union coun-
tries, including Austria, France, Hungary,
and Romania. Should this path expand
to other geographical areas, it may stifle
the field, preventing it from reaching its
full potential, not as the result of research
demonstrating the unsafety, unreliability,
or inefficiency of cellular agriculture, but
as the outcome of a preventive ban
(Figure 1).

Some of the authors have previously
called for self-regulation in the biotechno-
logical and technical field to mitigate the
risk of a broader ban.” However, it is clear
that the current polarization of the
discourse on cellular agriculture has
deeper roots. From a scholarly perspec-
tive, we argue that this stems from
the fragmented approach to cellular
agriculture research adopted by experts
in different domains (social, eco-
nomic, food, health, biotechnological,
and environmental) along with the scarcity
of publicly funded open-access research.
This siloed approach has hindered the
ability to develop a unified, multidisci-
plinary framework necessary for effective



mailto:m.fino@unisg.it
mailto:alessandro.bertero@unito.it
mailto:diana.massai@polito.it
https://doi.org/10.1016/j.oneear.2024.11.002
http://crossmark.crossref.org/dialog/?doi=10.1016/j.oneear.2024.11.002&domain=pdf

One Earth

Expectations

First cultivated chicken
nuggets (JUST/Eat Just)
1 ]

First cultivated meatball
(Memphis Meat)

GFI foundation

Mark Post’s burger —

First cultivated
steak prototype
(Aleph Farms)

First approval of

cultivated meat for sale
(Singapore, Eat Just)

US FDA approval for cultivated

(Upside Food's)

Italy’s ban of cell-
cultured products

Alabama’s and Florida’s
bans of cell-cultured
products

-
L

’

’
4

¢? CellPress

chicken meat for human consumption

T ]
--
--

-

Path 1

s Reasoned decision-making enabling safe,
, sustainable and equitable field development

Path 2

Prejudicial decision-making leading to
~ . .
~.. overly restricted regulation or bans

2013

Frrrril
2020 2024

>

Time (years)

Figure 1. Gartner hype cycle for the cellular agriculture sector, with selected milestones and roadblocks
Although this graphical description does not capture all of the nuances of the technology development, we use it to illustrate two possible paths depending on the
premises of the political discourse and the resulting decisions affecting the advancement of the field globally and/or locally.

communication with non-experts (i.e., cus-
tomers and voters) and stakeholders (i.e.,
farmers, regulatory bodies, and politi-
cians). In the discussions leading up to
the Italian ban, technical, social, and hu-
manities arguments were presented in
isolation, which allowed detractors to
target critical points in each area sepa-
rately. Meanwhile, non-detractors seeking
clarity across all fronts found little cohesive
information to address their concerns
comprehensively.

Ten remarks toward a reasoned
decision-making process
In response to this challenge, as repre-
sentatives of diverse technological, so-
cial, and humanities disciplines, we have
engaged in a cross-sectoral discourse
and distilled ten remarks as starting
points for a constructive discussion.
While our reflections inherently stem
from our direct experience in the Italian
landscape, they will hopefully inspire
similar reflections elsewhere.

Safety: a balancing act. Research
freedom is crucial for innovation, and heu-
ristic exploration within laboratories is

fundamental to fruitful research. Never-
theless, the transition from laboratories
to production facilities must occur within
a defined regulatory framework that ad-
heres to international and national stan-
dards concerning not only food safety®
but also animal welfare and environmental
sustainability.” Despite the current EU
legal frame on novel foods (based on
Reg. EU 2015/2283), the ltalian govern-
ment’s decision to ban cultivated meat
signals a disregard for the competences
conferred on the EU, as stated by the
EU Commission.? Indeed, it contravenes
the established procedure for the adop-
tion of technical standards, set out in art.
6 of the EU Directive 2535/2015, and the
reservation of competence in favor of
the EU regarding the admission of novel
foods to the internal market. Notwith-
standing the legal ambiguity of the Italian
regulatory framework, the Italian govern-
ment has set a precedent for other coun-
tries.’® These circumstances highlight
how relevant it is that scientists collec-
tively advocate for the upholding of exi-
sting regulations and principles. In all,
research should involve the development

of guidelines for promoting a balance be-
tween academic freedom and industrial
regulation, ensuring that potential innova-
tion is guided by ethical principles.
Semantics: addressing neologisms
and food-technology neophobia. Wor-
ding like “cultivated” or “cultured meat,”
which is related to the biological origin of
the cells and the production method, is
not equivalent to “artificial” or “synthetic
meat.” These last terms are not only inac-
curate but may carry a negative connota-
tion for consumers."" The quest for suit-
able neologisms should strive to capture
the novelty of this emerging food product,
while considering the consumers’ need for
familiar words to overcome potential neo-
phobia and the possible reluctance toward
novel foods produced using novel technol-
ogies. A thoughtfully crafted neologism
could mitigate neophobia and not harm
consumers’ openness to new food cho-
ices. Therefore, research should focus on
semantics and develop a dedicated termi-
nology that is more easily understandable
by the general public. This involves de-
fining a globally recognized denominat-
ion with the aim of objectively identifying
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cultivated products, without misleading
consumers.

Safeguarding information “hygiene.”
The use of inappropriate terms and ling-
uistic-conceptual shortcuts to describe
cellular agriculture products undermines
individuals’ capacity to form their own
opinions.'® This is reinforced by the
dissemination of laboratory imagery that
often misrepresents the scientific and pro-
ductive realities. Furthermore, technical
information and assessments should ide-
ally come from experts in the field. It is
imperative, within a democratic frame-
work, to safeguard the integrity of informa-
tion and to adopt appropriate communica-
tion strategies. Scientific communication
should remain impartial and independent
of partisan politics that may distort the pic-
ture of the state of the art. Research insti-
tutions should guarantee an apolitical
and secular stance, ensuring the integrity
of the information conveyed with commu-
nication based on data-driven evidence.

Embracing technology and sustain-
able production processes. The simpl-
istic dichotomy between nature and tech-
nology fails to capture the evolution of
modern production processes. In compar-
ison to manual procedures, automation
technology reduces contamination risks
and increases control, safety, and trace-
ability of processes. Combined with mod-
eling approaches, it offers substantial
advantages in terms of reproducibility,
scalability, and sustainability, leading to
higher bioprocess efficiency. To achieve
large-scale cultivated meat production,
automated bioreactors with controlled
physico-chemical conditions are impera-
tive to produce the required number of
cells for manufacturing while minimizing
feedstock, waste, manipulation, and oper-
ator-dependence. Nevertheless, the use
of automated bioreactors is energy inten-
sive and cultivated meat processing needs
large amounts of water. This highlights the
growing importance of transitioning to
renewable energy sources and consid-
ering water recycling and reuse practices
in the expansion of the cultivated meat in-
dustry.'® Collectively, it is crucial to care
about the narrative surrounding technol-
ogy in order to allow research to be carried
out, technology to be developed, and the
feasibility of sustainable solutions to be
verified.

Recognizing the potential of cellular
agriculture. The world faces significant
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food challenges as the global population
is expected to reach between 9 and 11
billion by 2050. Alongside this growth,
there is a rising demand for protein.
Many consumers, driven by health and
environmental concerns, are seeking to
reduce their consumption of animal-
based products.’* Cellular agriculture is
not the only alternative protein solution,
but it could represent a promising coun-
termeasure to the proliferation of intensive
farming practices.'® Beyond mere substi-
tution, cellular agriculture has the poten-
tial to complement conventional meat
production; it can mitigate the environ-
mental impacts associated with intensive
farming and related gas emissions, water
consumption, and land use'® it can
enable optimized large-scale produc-
tions; it can enhance product safety con-
trol while catering to diverse consumer
needs; it can foster improved and per-
sonalized diets for citizens, including
functional foods. Additionally, in unique
contexts such as space travel, cellular
agriculture stands as an opportunity to
provide fresh, tailored, self-sustaining,
and palatable protein-rich food during
long-duration missions.

Ensuring trust in novel food evalua-
tion. The sale of novel foods is subject
to approval by the relevant authorities
worldwide. In the EU, risk assessment
of anovel food is the task of the European
Food Safety Authority (EFSA), while risk
management is the task of the EU Com-
mission, which makes its decisions
based on the precautionary principle. It
is imperative to address claims that
question the adequacy of EFSA’s deter-
minations, particularly those that advo-
cate a shift of responsibility for risk
assessment into political hands, which
could compromise the scientific integrity
of the process. EFSA’s role is well
established and has been in place for
over two decades (Reg. EU 2002/178).
Undermining it could challenge other au-
thorities, including the US Food and Drug
Administration (FDA), where risk assess-
ment and risk management are not sepa-
rated. In addition, equating the approval
pathway for novel foods with that for
pharmaceuticals (i.e., requiring pre-clin-
ical and clinical studies'”) is unfounded
and disregards the regulatory nuances
specific to each product category. Foods
and drugs are held to different standa-
rds because they serve fundamentally
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different purposes. Paradoxically, while
drugs can be approved despite known
side effects, EFSA approves novel food
products only when it is proven that
they do not cause unintended or adverse
effects. To reinforce trust in novel food
evaluation, it is crucial to emphasize
the distinction between the scientific
rigor of risk assessment and the broader
policy considerations that rightfully fall
within the domain of political decision-
making. Accordingly, a recent proposal
from the Hungary to impose a ban on
cultivated meat products similar to the
Italian one was opposed by the EU Com-
mission on grounds of being “unjustified,
since it could pre-empt the harmonized
authorization procedure for novel foods
at EU level, which includes a scientific
assessment by EFSA.”"”

Monitoring intellectual property ini-
tiatives and monopoly risks. Cellular
agriculture draws on research and well-es-
tablished techniques from biotechnology,
tissue engineering, and fermentation and
is not based on patents from large com-
panies. Concerns about intellectual prope-
rty and the risk of monopolies are currently
unfounded. Such claims are the result of
an alarmist and misleading narrative that
often wrongly equate cell-based produ-
cts with genetically modified organisms
(GMOs). Nevertheless, there is a signifi-
cant push to patent specific aspects, and
it is crucial to monitor this trend carefully
because of the potential risk of slowing
down the innovation process and restrict-
ing access to knowledge advancement.
This could be particularly true in countries
with fewer resources. Consistent support
for public research is essential to mitigate
the inequity risks associated with private
patents and potential monopolies.

Ensuring regulatory stability and evi-
dence-based decisions. Public research
efforts and related technology transfer on
novel foods require regulatory stability
and evidence-based decisions, condi-
tions that cannot be overlooked without
significantly hampering countries’ prog-
ress. Cautionary tales from the recent
past are Italy’s bans on human embryonic
stem cells (hESCs)—which led many re-
searchers to relocate'®>—and GMOs—
Italian farmers now import millions of
metric tons of GMO soy that they are pro-
hibited from cultivating domestically due
to these regulations.’ To avoid similar
impacts in the cellular agriculture field, it
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is imperative to reconsider the prohibition
on cultivated meat enshrined in the Italian
statute 172/2023. While this statute lacks
any real legal effects due to procedural
flaws in its adoption, as noted in the EU
Commission statement of 29 January
2024, the law fosters the damaging
perception that cultivated meat is
banned, which adversely impacts invest-
ments and research in the sector.

Preserving individual freedom in
food choices. In absence of ethical con-
cerns, the freedom to make dietary cho-
ices must not be restricted by any ma-
jority, as it reflects the individual and
inviolable right to determine one’s own
identity.”° Institutions are responsible for
ensuring food safety and comprehensive
information, however they cannot make
decisions about what is right or wrong to
consume in place of individual citizens. If
the institutions assess that a food is
safe, even the majority of citizens cannot
decide whether or not individuals can
eat it. On the other hand, it is crucial to
ensure accurate communication and la-
beling consistent with the food’s charac-
teristics. To guarantee effective freedom
of choice, it is essential to provide edu-
cational support through public initiatives
in order to raise awareness of novel
products.

Safeguarding freedom in research
and enterprise. Freedom of research
and enterprise, when consistent with
ethical standards, should not be subject
to partisan political positioning, but should
be upheld as an unquestionable value
shared by all political actors. Access to
progress is a fundamental human right,
in accordance with art. 27(1) of the Univer-
sal Declaration of Human Rights, art. 3 of
the Treaty on the EU, art. 14(1) of the
American Convention on Human Rights,
and others. This underlines the impor-
tance of unity and cooperation among
different political forces to protect, guar-
antee, and support freedom of research
and enterprise over time.

In conclusion, the current discourse
on cultivated meat underscores the
necessity for rigorous, multidisciplinary
research, and regulatory diligence, eval-

uating both its prospective advantages
and concerns. Notwithstanding the po-
tential conclusion that cellular meat is
not a viable avenue of scientific explora-
tion, this intersectoral approach is crucial
for evaluating the ethical and social
implications of such innovation. This will
ultimately guide the development of
appropriate legal frameworks and sup-
portive guidelines for global decision-
makers.
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