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Summary

Antimicrobial resistance (AMR) poses a fundamental threat to global health security. The
overuse and misuse of antimicrobials for livestock production systems has been
highlighted as playing an important role in the emergence and spread of AMR, prompting
world leaders to agree on making efforts to reduce antimicrobial use by 2030. By
analysing current economic realities and successful transition pathways, this article
examines the economic dimensions of achieving ‘AMR neutrality’ in livestock, a state in
which sustainable production is maintained with minimal antimicrobial use, balanced by
preventive health measures and robust governance. AMR neutrality is ambitious but
achievable, and economics can provide useful tools for charting the path forward.
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Background

Soon after the beginning of the golden age of antibiotics in the early 1940s, Alexander
Fleming alerted the world, during his Nobel Prize award speech, that the imprudent use
of antibiotics would result in the development of resistance, hampering the ability to
control infections [1]. In the mid-1950s, researchers in Japan found evidence that
antibiotic resistance could be genetically transferable, transforming prevailing views by
demonstrating that clusters of resistance genes could disseminate through bacterial
conjugation across pathogen populations [2]. By the late 1960s in the United States of
America, over 80% of Staphylococcus aureus isolates from both hospital and community
settings were resistant to penicillin [3]. More recently, researchers have estimated that a
total of 1.91 million deaths per year will be attributable to antimicrobial resistance (AMR)
by 2050 [4]. Additionally, and despite the challenges in estimating its economic burden,
the global economy has been projected to contract 3.8% by 2050 due to AMR [5].

It can be argued that the actual magnitude of the AMR threat was buffered by the
discovery and development of new antimicrobials, which equipped mankind with new
tools to fight infectious pathogens [2]. However, new antimicrobial discovery has
plummeted over the past decades, a result of the high research and development costs
and low market price of products [6]. The lack of new antimicrobials with diverse
mechanisms of action, and their imprudent use, have given infectious pathogens the
perfect natural-selection environment to become resistant, and to perpetuate their
abilities intra- and intergenerationally.

If exposure to antimicrobials is a condition for pathogens to develop resistance, livestock
production systems are expected to contribute to this crisis. Research has indicated that
in 2017, 73% of global antimicrobial sales were for livestock farming, including for growth
promotion and prophylaxis [7,8]. Also, livestock can serve as a reservoir for resistance
genes that can transfer to human pathogens through direct contact, food chains and
environmental pathways [9].

International recognition of this One Health problem has translated into concrete
commitments [10], yet implementation of mitigation actions remains uneven. The
challenge is fundamentally economic: antimicrobial use (AMU) in livestock has
historically delivered private benefits (reduced disease losses, improved feed
conversion, labour savings) while imposing diffuse public costs through resistance
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emergence [11]. This market failure' persists because the externalities’ of AMU are
inadequately priced, information asymmetries favour short-term productivity gains, and
collective action problems inhibit coordinated responses [12,13].

Anthropogenic AMR arises from AMU in human healthcare and plant and animal
production. Acknowledging that the frontier between sectors is heavily porous, this article
takes an explicitly economic perspective on the transition towards ‘AMR neutrality’ in
livestock systems. The focus is on understanding trade-offs, identifying effective
incentive structures, and charting feasible pathways that acknowledge both the promise
of successful transitions and the constraints that may slow progress.

Where we are: economic realities of antimicrobial use in
livestock

The economic logic of antimicrobial use

For decades, antimicrobials have been deeply embedded in the economic calculus of
livestock production. At the farm level, AMU reduces disease occurrence and severity
and hastens growth, enhancing profitability (through decreased mortality and morbidity
and improved feed efficiency), acting as a relatively inexpensive form of insurance
against high disease risk in intensive livestock farming [14,15]. For example, while
investigating the impact of restricting AMU for beef production in feedlots in the USA,
Lhermie et al. found that compared to unrestricted use of antimicrobials, limiting their use
to treatment or forgoing their use completely would lead to a median net revenue loss of
US$ 66 and US$ 96 per animal, respectively [16].

This economic logic extends beyond individual farms. Feed manufacturers, veterinary
pharmaceutical companies, livestock traders and processors have built business models
that assume easy access to antimicrobials. Genetic selection programmes and the
intensification of livestock farming have also contributed to the development of
production systems and value chains that require antimicrobial support to function

1. The failure of free markets to allocate resources efficiently due to factors such as information asymmetry,
concentrated market power/monopolies and externalities.

2. The costs or benefits of an economic activity that affect third parties who did not choose to incur them and
that are not reflected in market prices.
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efficiently [17]. The result is path dependency: production systems have evolved and are
difficult to modify without significant transition costs.

The hidden costs: externalities and market failures

The fundamental economic problem is that market prices for livestock products do not
reflect the full social costs of AMU [18]. When farmers administer antimicrobials, they
and consumers capture the benefits through potentially healthier animals, improved
productivity and lower prices for animal products. On the other hand, AMU at farm level
favours the natural selection of pathogens resistant to the antimicrobials used, which
spread through environmental pathways, wildlife and food products, generating costs
(negative externalities) that are spatially and temporally distant from the original AMU
decision (e.g. treatment failures in human medicine and associated costs, reduced
biodiversity, ecosystem disruption) [12,19]. Quantifying these externalities is challenging
but essential to better align private and public incentives. And even though not all AMR
traces to livestock AMU, even conservative estimates suggest that the societal costs
substantially exceed the private benefits captured by producers [13].

Global variation: divergent contexts and imperatives

The economics of AMU differ dramatically across global contexts. In high-income
countries, livestock systems are typically intensive and highly regulated, operating in
markets with high private standards, and are supported by robust veterinary
infrastructure. These systems have the capacity to invest in alternatives to AMU, such
as vaccines and biosecurity, though economic incentives have not consistently favoured
such investments [20]. In low- and middle-income countries (LMICs), the situation is
markedly different. Livestock often serve multiple functions: food security, nutrition,
income generation, cultural roles, and risk management for vulnerable populations.
Production systems range from pastoral systems and smallholder subsistence farming
to rapidly expanding intensive operations. Veterinary Services may be limited, the cold
chain infrastructure may be inadequate for vaccine delivery, and the regulatory capacity
may be weak. In these contexts, antimicrobials represent an accessible technology for
managing animal health risks that threaten household food security and livelihoods [20].

This divergence has profound implications. Policies designed for well-resourced
intensive systems that have managed to reduce AMU may be inappropriate or
counterproductive in resource-limited settings. LMIC producers face a development
challenge: expand livestock production to meet growing demand for animal-source foods
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and improve rural incomes and livelihoods, while managing disease risks with limited
alternatives to AMU [19].

In the context presented, the economic challenge is to decouple livestock productivity
from antimicrobial dependence while maintaining food security, farmer livelihoods and
animal welfare. This requires understanding not just the costs of transition towards
livestock production systems less reliant on antimicrobials, but also the mechanisms by
which successful transitions have occurred and can be scaled.

Where we could go: towards antimicrobial resistance neutrality
From carbon to antimicrobial resistance neutrality: an economic analogy

AMR neutrality can be conceptualised through an analogy with carbon neutrality. Both
AMR and greenhouse gas (GHG) emissions arise from diffuse, cumulative human
activities that generate externalities extending beyond the decision-maker. GHG
neutrality seeks to balance anthropogenic GHG emissions with equivalent removals
through natural sinks or technological capture [21,22]. Likewise, AMR neutrality refers to
balancing the antimicrobial ‘emissions’ originating from human, plant and animal use with
the capacity of health, agricultural and environmental systems to prevent, mitigate or
reverse resistance emergence. AMR neutrality is grounded on the assumption that AMU
is a major driver of AMR [23-27] and, as such, needs to be underpinned by prudent use
and effective antimicrobial stewardship [28,29].

In this framework, antimicrobial consumption and waste correspond to emissions, while
stewardship, innovation and containment measures function as removals. Neutrality is
reached when AMU is offset by the system’s preventive and restorative capacity. Viewing
AMR through this lens places it within the broader family of global commons challenges,
those characterised by diffuse sources, delayed feedback loops and collective action
requirements [30]. This analogy provides a rationale for integrating AMR mitigation into
sustainability frameworks that already address climate, biodiversity and pollution.
Economically, this transition involves replacing antimicrobial-intensive health
management with capital and operational prevention expenditures such as investments
in biosecurity infrastructure, vaccination programmes, genetic improvement for disease
resistance, improved nutrition and housing, enhanced surveillance and diagnostic
capacity, and training for animal health workers. It also requires institutional changes:

stronger regulatory frameworks, better surveillance systems, incentive structures that
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reward prevention, improved private standards, stewardship programmes for farmers

and animal health professionals and mechanisms to fairly distribute transition costs.

Figure 1 synthesises the suggested framework, illustrating the transition from
antimicrobial-dependent  livestock  systems  (left) through context-specific
pathways (centre) towards AMR neutrality (right).

Evidence from high-income countries: successful transitions

Several high-income countries have demonstrated that substantial AMU reductions are
achievable without detrimental economic consequences, providing valuable proof of
concept for AMR neutrality.

Denmark’s Yellow Card initiative is perhaps the most extensively documented example.
Implemented in 2010, this regulatory approach sets farm-level AMU thresholds based
on benchmarking® against similar production types. Farms exceeding thresholds receive
‘yellow cards’ and must reduce use within nine months or face intensified oversight and
potential sanctions. Between 2009 and 2019, Danish pig production achieved
approximately 47% AMU reduction while maintaining production levels and export
competitiveness [31].

The Netherlands implemented an even more dramatic transition. Following a political
crisis over extended-spectrum beta-lactamase-producing bacteria in poultry in 2009, the
Dutch government established mandatory reduction targets: 50% by 2013 and 70% by
2015, using 2009 as the baseline. The livestock sector achieved these targets, with a
56% reduction by 2012 and sustained reductions thereafter. The policy prohibited routine
prophylactic use, required veterinary justification for all AMU, and established farm-level
monitoring with benchmarking. Economic impacts were carefully managed through
transition support, industry engagement in policy design, and simultaneous investments
in alternatives [32]. The Dutch experience demonstrates that rapid, substantial

reductions are economically feasible when policy commitment is clear, transition

3. Comparison of performance metrics across similar units to identify best practices and opportunities for
improvement.
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pathways are supported and collective action problems are overcome through
regulation [33].

France’s antibiotic-free pork production illustrates market-driven transitions. French
producers developed differentiated products marketed under premium labels. This
approach allows consumers willing to pay for reduced AMU to do so while maintaining
conventional production for price-sensitive markets. Economic viability depends on
sufficient price premiums to offset higher production costs resulting from improved
biosecurity and additional preventive and control measures [34]. While these markets
demonstrate consumer willingness to pay for AMR-related public goods,* they currently
represent only a small segment of total production (about 15%) rather than transforming
entire sectors, highlighting the limitations of purely market-based approaches [35].
Government supervision of AMU reduction through a voluntary programme also showed
the possibility of transitioning towards less AMU without damaging revenue in the long
term, with sound substitution of antimicrobials used for revenue insurance purposes

along with vaccination and other infection prevention tools [36].

Norway’s slow-growing chicken breeds offer insights into how genetic selection can alter
production economics. The Norwegian company Norsk Kylling transitioned from fast-
growing to slow-growing chicken breeds, accepting longer production times and higher
feed costs in exchange for improved animal welfare, reduced disease incidence and
lower antimicrobial requirements [37,38]. The Netherlands has similarly moved towards
slow-growing breeds in poultry production. These transitions were economically viable
because they aligned with consumer preferences for welfare-enhanced products and
because regulatory frameworks supported differentiation rather than lowest-cost
production [39,40]. These cases illustrate how genetic selection, production system
design and market positioning interact to create economically sustainable alternatives to
AMU-dependent systems.

4. Resources or services that are non-excludable and non-rivalrous, which markets under-provide because
providers cannot capture full benefits.
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A study on farrow-to-finish pig farms in Belgium demonstrated that substantial reductions
in AMU can be economically beneficial when coupled with improved management
strategies. The authors reported that farms implementing tailored biosecurity measures
and vaccination protocols had a € 2.67 increase in enterprise profit per finisher pig per
year, suggesting that prophylactic antimicrobial treatments may be more expensive than
strategic investments in farm biosecurity and herd health management [41].

While these findings collectively suggest that moving towards AMR neutrality may be
technically and economically feasible, the transition trade-offs are highly context-
dependent, reflecting the heterogeneity in production systems, markets and the
regulatory environment, and, as such, cannot be universally extrapolated.

Discussion: charting the path to antimicrobial resistance
neutrality

The successful transitions in Denmark, the Netherlands, France and Norway show that
substantial reductions can be achieved while maintaining the viability of the livestock
sector. However, these examples also reveal that transitions require coordinated action
across multiple levels, careful management of costs and risks, and sustained political
commitment.

The path forward must acknowledge both the urgency of the AMR threat and the
legitimate concerns of producers, particularly in resource-limited settings, about
livelihoods, food security, animal welfare and equitable distribution of transition costs.
Economics provides tools for navigating these tensions: valuing externalities, designing
efficient incentive structures, identifying least-cost transition pathways and ensuring that
policies are evidence-based and context-appropriate.

Achieving AMR neutrality requires coordinated action across multiple scales, each
involving distinct economic mechanisms and stakeholders. The following are four
proposed priority actions for policy-makers, international organisations, value chain
actors and researchers, organised from farm to global level to illuminate the levers
available and barriers that must be overcome at each scale.

Making the costs of antimicrobial resistance visible in economic terms

Economic decision-making requires clear information about costs and benefits.
Currently, AMR’s costs remain largely invisible in market prices and farm-level
accounting, creating the externality problem that drives excessive AMU [12,19].
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The economic challenge at the farm level is that reducing AMU requires substituting
cheap antimicrobials with more expensive prevention strategies. Key investments
include biosecurity infrastructure, vaccination programmes, improved housing and
husbandry (lower stocking densities, better ventilation), genetics for disease resistance
and enhanced management training [42]. These investments yield public goods
(reduced resistance risk) alongside private returns. Without mechanisms to capture
social benefits or regulations requiring investment, under-provision of AMR mitigation
measures is likely [43].

To fill in that knowledge gap and make these trade-offs explicit, disease burden
assessments that quantify full economic costs of AMU and AMR in livestock production
at national and regional levels, using standardised methodologies to enable comparison
across contexts [44], should be conducted. The outputs from these assessments would
provide inputs for agricultural policies, trade agreements and investment decisions,
ensuring that full societal costs are considered alongside private returns.

Additionally, and considering that everyone is a stakeholder in the effectiveness of
antimicrobials, adjusting communication to different sectors of society (policy-makers,
value chain actors, consumers) is critical. Making costs visible creates economic
justification for action and helps build political will for policy change. It also enables more
efficient targeting of interventions towards practices with the highest resistance risks
relative to benefits.

Aligning incentives along the value chain

Current incentive structures often work against AMU reduction. The value chain for
livestock production begins with the input industries — pharmaceutical and feed — which
need to be involved in the strategy for AMR neutrality. Farmers who allocate resources
to animal disease prevention may not capture the benefits from the investment,
especially where food system businesses demand low farmgate prices that discourage
investment. Consumers may claim concern about AMR, but this does not always
translate into paying higher prices. And governments may unwittingly subsidise intensive
production without conditions.

Value chain actors can shift incentives through procurement policies and certification
schemes. Major retailers implementing AMU standards across suppliers can overcome
collective action problems [45], though economic impacts depend on how costs are
distributed [46]. Third-party certification can enable price premiums, but effectiveness is
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limited by a critical gap: while stated preference studies suggest substantial consumer
willingness to pay for AMR-prudent production, revealed preferences show much more
limited uptake of premium products [47,48]. Price sensitivity, particularly in low-income

populations, constrains market-driven transitions.

At the national level, some governments possess powerful economic tools: regulatory
restrictions on specific uses and critically important antimicrobials; fiscal instruments
such as resistance-weighted taxes — where higher tax rates are applied to higher
resistance risk and importance for human medicine of different antimicrobial classes —
that internalise externalities and subsidies for alternative investments; investment in
public goods like surveillance systems, diagnostic laboratories and extension services;
and monitoring systems that enable benchmarking and targeted interventions, as
demonstrated in Denmark and the Netherlands. In LMIC contexts, however, these tools
must be adapted to account for limited regulatory capacity, informal value chains and the
imperative to balance AMR concerns with food security and livelihoods [49,50].

In regions operating within a single market or under trade agreements, harmonisation of
regulation regarding production standards is essential to prevent competitive
disadvantages and regulatory arbitrage®. Coordinated standards would ensure that
producers in stricter jurisdictions are not penalised for higher compliance costs, while still
allowing flexibility to account for differences in production systems, resource availability
and development levels.

Improved alignment of incentives also requires stronger coordination along the value
chain. Contractual arrangements, shared investment mechanisms and fair pricing
models can distribute the costs and benefits of prudent production more equitably.
Commitments by processors and retailers to source from farms meeting AMR-related
standards must be supported by a willingness to compensate suppliers for the additional
costs of improved practices. Value chain coordination through integration or stable
relationships can ensure prevention investments are appropriately rewarded.

5. The practice of exploiting differences or gaps between regulatory systems to reduce costs or constraints
without changing the underlying economic activity.
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Economic instruments can reinforce these shifts. Resistance-weighted taxes on
antimicrobials alongside targeted subsidies for biosecurity and vaccination, and
preferential trade treatment for AMR-prudent production, can create clear financial
signals that favour sustainable practices [51].

A further priority is to restructure the economics of Veterinary Services. Separating
prescribing from drug sales, as implemented in some countries [52,53], could help
redefine the role of veterinarians as animal health advisors and foster professional
incentives with AMU reduction goals.

When incentives are aligned across the system, those who can reduce AMU most
efficiently are rewarded for doing so, rather than being penalised relative to competitors
who externalise the societal costs of AMR.

Investing in preventive health, innovation and data systems

There is no incentive for markets to provide public goods, and AMU reduction is no
exception. Because the benefits of reduced AMR accrue broadly across society while
the costs of transition are concentrated among producers, government investment is

essential to build the enabling capacity for sustained AMU reduction.

Strengthened surveillance systems are a foundational public good. Baseline surveillance
data is essential to operationalise AMR neutrality: without robust understanding of
current AMU patterns and AMR prevalence, targets risk being either insufficiently
ambitious or unrealistically stringent. Defining what ‘neutrality’ means in specific contexts
requires context-specific baseline data and ongoing monitoring to assess whether
systems are maintaining or restoring antimicrobial efficacy over time. Governments
should invest in integrated monitoring of both AMU and AMR at farm, national and global
levels, including diagnostic infrastructure, laboratory networks and interoperable data
systems that enable real-time reporting and early warning. Farm-level benchmarking
systems, as successfully implemented in Denmark and the Netherlands, can further
identify opportunities for reduction through benchmarking and transparency.

Fostering investment in research and development is also needed on alternatives to
antimicrobials (probiotics, prebiotics, bacteriophages, immunomodulators and other
emerging technologies) and vaccines. Regarding the latter, innovative delivery
platforms, such as thermostable vaccines or mass-administration strategies, could be
prioritised to overcome infrastructure limitations and ensure accessibility in less
resourceful contexts.
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Building veterinary and extension capacity is equally important. This includes training
animal health workers, developing evidence-based best-practice guidelines and creating
extension materials adapted to local production realities. Expanding the reach of
veterinary and advisory services provides the human capital necessary to translate policy
objectives into practical farm-level change.

Finally, investment is needed in the development and validation of rapid diagnostics and
biomarkers capable of distinguishing bacterial from viral infections and identifying
pathogens at the point of care. These tools are essential for targeted rather than
empirical therapy, improving both treatment efficacy and antimicrobial stewardship.

Together, these investments create the structural and technological conditions for
effective and lasting reductions in AMU. They constitute classic public goods (high-
return, non-excludable assets that markets alone will under-supply) requiring sustained,
collective financing through public and international support [5].

The precautionary principle

While uncertainty remains around the precise contribution of livestock AMU to human
resistance burdens, all evidence points to the existence of such cause and effect, and
the consequences of this relationship (systemic loss of antimicrobial efficacy) are likely
to be catastrophic and largely irreversible. Indeed, from an economic perspective, such
high-consequence, low-probability risks justify precautionary action even before full
quantification of costs and benefits is possible [54].

Clear, ambitious reduction targets should therefore be established at national and global
levels, drawing on the best available data yet favouring precaution where uncertainty
remains. The European Union’s commitment to a 50% AMU reduction in livestock by
2030 provides an ambitious model, though context-specific targets should be established
based on local baseline data, production systems and available alternatives while
maintaining precautionary ambition [55]. Action should begin immediately: resistance
continues to emerge and spread, and postponement forecloses future options as
resistant strains become entrenched. Policy implementation can be refined as new data

accumulate, but uncertainty must not be an excuse for inaction.

Precaution also implies prioritisation. Restrictions should first target the uses of
prophylaxis and growth promotion, the use of critically important antimicrobials in
livestock, and other practices that impose high selection pressure [56].
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At the global level, AMR’s transboundary nature requires international action. Divergent
standards create competitiveness concerns and potential races to the bottom.
International harmonisation through the World Organisation for Animal Health, Codex
Alimentarius and trade agreements can level playing fields. Global surveillance systems
enable early detection but require sustained funding [57].

Applying the precautionary principle does not imply uninformed or arbitrary action; it
means acting on the best available evidence while acknowledging uncertainty, rather
than allowing uncertainty to paralyse response to a rapidly escalating global threat.
These priorities must be pursued with attention to context and equity. Transitions in
LMICs require sustained international engagement, encompassing not only funding but
also technology transfer, capacity building and co-development of context-appropriate
solutions. Priority should be given to countries undergoing rapid livestock intensification,
where production practices are still being established. Supporting AMR-prudent
infrastructure and management during expansion phases prevents lock-in of
antimicrobial-dependent systems that would be costly to retrofit later. High-income
countries carry responsibilities to act domestically and to support global mitigation efforts,
recognising that resistance respects no borders.

Success depends on multisectoral collaboration. Reducing AMR in livestock cannot be
achieved by agricultural ministries alone; it requires coordinated policy across the health,
environment, finance, trade and development sectors. One Health frameworks provide
the necessary architecture for such integration, yet practical implementation remains

uneven and slower than envisioned across many jurisdictions.
Conclusion

The pursuit of AMR neutrality reflects a collective insurance policy against a foreseeable
systemic failure. Achieving AMR neutrality in livestock systems is an ambitious yet
attainable goal. Evidence from countries that have successfully reduced AMU
demonstrates that such transitions are both technically and economically feasible. The
stakes could not be higher: AMR threatens human and animal health, global food
security and the very foundation of modern medicine. Preserving antimicrobial efficacy
for future generations is a collective responsibility that transcends borders, sectors and
political cycles. Progress will require courage to challenge entrenched interests,
creativity to tailor solutions to diverse contexts, and commitment to maintain momentum
over the long term. Economics can guide efficient pathways, but success ultimately
depends on shared resolve to value long-term global health over short-term profit.
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Economie de la résistance aux antimicrobiens chez les animaux
d’élevage : tracer la voie vers la neutralité en matiére de
résistance aux antimicrobiens

J.S. Afonso, S. Babo Martins, G. Lhermie, C.M. Morel & J. Rushton

Résumeé

La résistance aux antimicrobiens (RAM) constitue une menace majeure pour la sécurité
sanitaire mondiale. Face au constat que [lutilisation infondée ou excessive
d’antimicrobiens dans les élevages contribue fortement a I'émergence et a la
propagation de la RAM, les dirigeants mondiaux ont pris 'engagement de réduire
significativement leur utilisation d’ici 2030. Cet article analyse les contraintes
économiques actuelles ainsi que les trajectoires de transition réussies, en faisant
ressortir les aspects économiques de l'objectif d’'une « neutralité RAM » dans les
élevages, c’est-a-dire un état dans lequel la production est maintenue et pérennisée,
tout en ayant un recours minimal aux antimicrobiens, grace a I'application de mesures
de prévention et a une gouvernance solide. La « neutralit¢ RAM » est un objectif
ambitieux mais atteignable ; 'économie offre des outils intéressants pour définir et piloter
les trajectoires de transition.

Mots-clés

Animaux d’élevage — Economie — Pérennité — Résistance — Une seule santé — Utilisation

des antimicrobiens.
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Economia de la resistencia a los antimicrobianos en la
ganaderia: trazar el camino hacia la neutralidad en materia de
resistencia a los antimicrobianos

J.S. Afonso, S. Babo Martins, G. Lhermie, C.M. Morel & J. Rushton

Resumen

La resistencia a los antimicrobianos (RAM) representa una amenaza fundamental para
la seguridad sanitaria mundial. El uso excesivo e indebido de antimicrobianos en los
sistemas de produccién ganadera ha destacado como un factor importante en la
aparicion y propagacion de la RAM, lo que ha llevado a los lideres mundiales a dedicar
esfuerzos para reducir su uso de aqui a 2030. A través del analisis de las realidades
econdmicas actuales y las vias de transicion exitosas, este articulo examina las
dimensiones econdmicas para lograr la neutralidad en materia de RAM en la ganaderia,
un estado en el que se mantiene una produccion sostenible con un uso minimo de
antimicrobianos, equilibrada con medidas sanitarias preventivas y una gobernanza
sélida. A pesar de que es un objetivo ambicioso, la neutralidad en materia de RAM se
puede alcanzar, y la economia puede aportar herramientas utiles para trazar el camino
a segquir.

Palabras clave

Economia — Ganaderia — Resistencia — Sostenibilidad — Una sola salud — Uso de

antimicrobianos.
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Figure 1

Economic framework for achieving antimicrobial resistance neutrality in livestock
systems

lllustration of the transition from antimicrobial-dependent livestock systems (left) through context-
specific pathways (centre) towards AMR neutrality (right)
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